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production complex in the early 1950s for processing uranium and its compounds
from natural uranium ore concentrates. This complex, known as the Feed Materials Production

Center (FMPC), is located on 1050 acres in a rural area approximately 18 miles northwest of

downtown Cincinnati, O lages of Fernald, New Baltimore, Ross, Shandon, and New

Haven are all located niles of the plant.

On July 18, 1986, a Federal Facility Compliance Agreement (FFCA) pertaining to
environmental impacts associated with the many years of operation of the FMPC was jointly
signed by the DOE and the U.S. Environmental Protection Agency (EPA) . The FFCA is

intended to ensure that environmental impacts ciated with past and present activities at the

that appropriate remedial response actions
86 FFCA was amended by a Consent "

FMPC are thoroughly and adequately investiga
can be formulated, assessed, and implemente:
Agreement under Section 120 and 106(a) order to achieve consistency with the
operable unit concept and the current commitments of the Remedial Investigation/Feasibility

Study (RI/FS) program without modifying the underlying objectives. The Consent Agreement

was signed on April 9, 1990 and became effective on June 29, 1990.

In response to the FFCA, a Remedial Investigation and Feasibility Study (RI/FS) is in progress
pursuant to the Comprehensive Environmental Response, Com

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA).

-Operable Unit 3, which addresses clean up of contamination (typically soil and perche
groundwater) in the Production Area and other identified suspect areas. The Product

covers approximately 136 acres near the center of the FMPC. The suspect areas inclu

ABQ/OU3FS/LDR.1-4/9-20-90 ES-1

Snergy Commission (AEC), predecessor to the U.S. Department of Energy (DOE),
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The Operable Unit 3 study addresses surface and below surface radiological and hazardous

chemical contamination of soils and perched groundwater attributable to Production Area

activities, whether within he area bounded by the Production Area security fence.

and the miscellaneous discarded materials and equipment
overlying the former d  area. A basic assumption of the Operable Unit 3 study is
that WMCO’s RCRA ; Prevention Control and Countermeasure, and Best
Management Practices ﬁlans will addfess any activities that are necessary for facilities,
underground storage tanks, aboveground drums, and buildings, in addition to repairs of active

underground piping.

In general, the Production Area consists of uildings and other facilities utilized in

processing the uranium ore concentrates. now a large number of waste storage
drums, some scrap metal piles, and miscell ed scrap materials and equipment
located in the former drum baling area within the Production Area. For purposes of

investigating the location of contaminants and the application of remedial action alternatives,

the Production Area was divided into four quadrants. A descripti these quadrants is

contained in Chapter 1.0 (Section 1.4). Descriptions of the nature and extent of contamination

within the quadrants is provided in Chapter 6.0.

The term "suboperable unit" (SU) has been used to identify a cénsolidation_of contaminated

areas into categories against which the remedial action alternatives can be screened. The

environmental contamination within the Production Area has been categorized into

ABQ/OU3FS/LDR.1-4/9-20-90 ) ES-2
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subo =“tpits. Chapter 6.0 contains detailed descriptions of these suboperable units as

=%
o

ble Unit 3. The suboperable units are briefly defined as follows:

rable Unit A - Open field areas with limited access to
ntaminated soils

-« Suboperable Unit B - Open field areas with good access to contaminated
soils

contamination under facilities

contamination under facilities designated for

» Suboperable Unit E - Aboveground contaminants (e.g., drum baling area,
scrap metal piles, rubble mounds)

¢ Suboperable Unit F - Perched groun

ter contamination

phases: the development of alternatives, ing of the alternatives, and the
detailed analysis of alternatives. Alternatives are typically developed concurrently with the
Remedial Investigation (RI) site characterization. This report encompasses both the

development of alternatives and the initial screening of alternati ipproach utilized in

t for two steps related to
g of alternatives.
emedial Investigation
Report and the Baseline Risk Assessment; both of which are on schedule for submittal to EPA
on April 9, 1991, consistent with the Consent Agreement. The three steps that have been

modified are: 1) evaluation of process options based on effectiveness, implementabili

of magnitude cost estimates for initial screening of alternatives.

ABQ/OU3FS/LDR.1-4/9-20-90 ES-3.
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e methodology utilized instead assembled alternatives based on technology

ropriate range of process options being carried forward into the detailed

atives. Therefore, process options are evaluated only on the basis of technical

i
|
nl
o

vility in the initial screening step. In addition, it is not yet considered approﬁria[te
to develop order of magnitude costs at this stage of the Feasibility Study due to the currently
insufficient data available for nonradiological contaminants. This resulted in costs being

identified as "high,” "m

eliminating an alternat

." Cost was not considered a legitimate criteria for

e of the screening process.

e
[y
;

The remedial action objgctives a able to Operable Unit 3 are shown in Table ES-1. This -

report will be followed by the Detailed Analysis of Alternatives presentation.

Fourteen potential remedial action alternatives were developed, based on current site

-

characterization data, for initial screening wit to the seven suboperable units identified

for Operable Unit 3. These 14 alternatives a

o Alternative 1 - No Action

>

« Alternative 2 - Cap

« Alternative 3 - Mechanical Removal of Aboveground Contaminants,
On-Site Disposal, and Cap

Alternative 4 - Mechanical Removal of Aboveground taminants,

Off-Site Disposal, and Cap
o Alternative 5 - Mechanical Removal and On-Site Dis

o Alternative 6 - Mechanical Removal and Off-Site Disposal

N TR W ..
[ ]

» Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical
Removal and On-Site Disposal

« Alternative 8 - Near Term: Temporary Cap; Far Term: Mechanical
Removal and Off-Site Disposal

Alternative 9 - Groundwater Extraction, Treatment, and Discharge

ABQ/OU3FS/LDR.1-4/9-20-90 ES-4
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TABLE ES-1

OPERABLE UNIT 3 REMEDIAL ACTION OBJECTIVES

Remedial Action Objective

Solid Waste
o Soils

e Metals

« Facilities

Perched
Groundwater

Prevent current and future radiation emissions from causing detectable
chronic effects.

t and future above-background airborne radiation doses
1ig 2.5 milli roentgen equivalent man (mrem), and radon
from exceeding risk levels of 2.5x10° to 2.5x107 cancer

Prévent current and future alrborne chemical concentrations from
exceeding 2.5x10° to 2.5x107 €ancer risk and/or a hazard index of 0.25.

Prevent direct contact with soils or other solid wastes containing uranium

chemical surface wa
2.5x107 cancer risk_ d index of 0.25.

Prevent erosion of soils that would contribute to surface water
concentrations of chemicals in Operable Unit 3 from reaching
concentrations in excess of 25 percent of those reported in Tables 2-3
and 2-4.

Prevent circumstances that may cause le
groundwater.

Prevent current and future radiation dos
from exceeding 25 mrem/year.

grating from soils or wastes

Prevent releases of radlonuchdes to the groundwater exceedmg total
uranium levels of 20 picoCuries per liter (pCi/l) [approximat
micrograms per liter (ug/l)]-

Prevent releases of inorganic and organic chemicals in excess of
concentrations shown in Tables 2-3 and 2-4.

ABQ/OU3FS/LDR.1-4/9-20-90 ES-5
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¥
'

ative 11 - Subsurface Barrier

« Alternative 12 - Subsurface Barrier and Groundwater Extraction,
Treatment, and Discharge

-

o Alternative Removal and On-Site Disposal

Alternative

-
.
L )

Alternative 9, all perche groundwatér that is extracted is routed to a treatment facility for

-
)
[
4
&
2
&
8
2
<

treatment to levels consistent with Applicable or Relevant and Appropriate Requirements

(ARARs). In Alternative 10, a monitoring sys ill regulate water flow, such that perched

groundwater above ARARs-dictated levels will uted to a treatment facility, but water

facility en route to the Great Miami River

below the allowable criteria will bypass the t

for discharge. The availability and use of ystem to determine Hazardous

Substance List/volatile organic compounds: ndwater (either continuously or in a
batch system) is still under investigation; this alternative may require modification to be

applicable to Hazardous Substance List/volatile organic compounds treatment.

All alternatives that involve on- or off-site disposal would also in e reduction and

packaging if necessary. In addition, alternatives that involve me smoval would also
include scrap metal decontamination/salvage as appropriate. Decontamination and
decommissioning of facilities/buildings is not considered a remedial action alternative for

purposes of Operable Unit 3. However, removal of selected facilities and remediation of the

- aaEm W e W

underlying contaminated soils has been included as a process option in two of the alternatives.
(13 and 14).

ABQ/OU3FS/LDR.1-4/9-20-90 ES-6
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ere assembled from screened technologies and process options, and using

thered since the alternative development process. Technologies and process

n objectives and the general response actions applicable to Operable Unit 3. )
Chapter 3.0 describes, identifies, and evaluates technology types and technology process options.
Chapter 4.0 describes th

initial screening process.

bly of alternatives and defines the 14 alternatives used-in the

After the preliminary e ch remaining alternative was evaluated as described in

Chapter 5.0, to ascertai d be eliminated from further consideration in the detailed
analysis of alternatives. The alternatives were screened against three general criteria:
effectiveness, implementability, and cost (described in Chapter 6.0), and each alternative was

t: The No Action Alternative was retained
1 the requirements of CERCLA. |

ent, and volume of contamination.

examined for applicability to each suboperable

for each suboperable unit to achieve complia

Chapter 6.0 also provides details as to the

The factors of the effectiveness criterion include: 1) short-term public health protection;
2) long-term public health protection; 3) short-term environmental protection; 4) long-term

environmental protection; and 5) the degree to which toxicity, mobility, or volume of the

contaminants would be reduced. Factors of implementability consid for the screening

evaluation include: 1) constructability, 2) reliability, 3) maintain 4) likelihood of obtaining

agency approvals, and 5) special engineering requirements.

The total cost of an alternative was the final criterion considered.” Cost estimates for screening

alternatives are typically based on a variety of cost-estimating data (e.g., generic unit costs,

modified by site-specific information. Cost estimates for items -common to all alternative

ABQ/OU3FS/LDR.1-4/9-20-90 ES-7
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udy, due to the currently insufficient data available for nonradiological

has resulted in identifying costs as "high," "medium,f"-d;;"ld&/"‘ and not

t as a legitimate criteria for eliminating an alternatives at this stage of the

screening process.

-

For each factor of eac alternatives were assigned numerical values of one
through five. A rankin:

to a specific factor (e.g

o

cates a particular alternative is least favorable with respect
.environmental protection or constructability), while "five"

represents an alternativi favorable for a particular factor relative to other

alternatives. This provided a maximum score of 25 each for the effectiveness and

‘R R

implementability criteria. Chapter 7.0 provides a general summary of the overall screening

f the alternatives.

-

process and a tabulation of the relative evaluatio

The Baseline Risk Assessment is not compl stage of the RI/FS. In the absence of a

quantification of risks, the No Action Alt

nked lower in terms of environmental

protection both in the short and long term:*“The Baseline Risk Assessment will be completed

-
-/

concurrent with the Detailed Analysis of Alternatives. Alternatives passing through the

screening will be evaluated for risk to human health and environmental protection for direct

—

comparison to the baseline condition.

Table ES-2 provides a summary cross reference of technology o respect to the

proposed alternatives in which the technologies are contained.

Table ES-3 provides a matrix representation of the alternatives and the suboperable units for

which the alternatives were screened. The details of this screening are contained

Chapter 6.0. Chapter 7.0 provides a summary table and discussion of the results of the

- e o w=

screening of alternatives developed in Chapter 6.0.

2>
y
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)
- /



LYs

fesodsiq 8US-40 Lm [eaowey Ajoed - 1 eAliRUIBYY 6 . _ fesodsiQ 8US-UQ PUE [eAoLLIBY [BOJUBYIS - G BAIBUIEYY
[BSodsiq 4O PUE jerowey Ay - €1 oAEULBYY P EL7SIQ PUB WELIEGLL OOBIVS JSIEAPUNOIY - 6 GATELISRY EOPR TR USIO SURII) ey
oBy25i0 pUE ‘Wollizei] [BS0dS|(] B1IS-}1O PUE [eACWEY _M_o_cs.sz..éo 1124 . Lo (e .
‘UOJIORIIX JBJEMPUNOJE) PUR JBILIEG BIBUNSQNS - Z| BANBUIBYY deg Areiodwa :uuey sea - g eneuieyy dey Sm._ﬁmﬂm_a 0 ‘SIUBUWEO
JowIEg 892 « 11 oATEUIBY [BS00SIQ BUS-UQ) PUE [BAOWBY [BIUBYD0}Y ‘Wie) JBJ puna.oaroqy \
E&m_mﬁhm@m_:w b oAEuISy de) Aresodwe :uue] Jeap - / BATeUIBYY Z sneweyy
‘wewiees) ‘Bupoyuoyy ‘uonaeAX3 JBIEMPUNOID) -0} BATBWBHY [esodsi 8HS-HO PUB [BAOWSY [B2IUBYIBYY - 9 BATBUIEYY UOIOY ON - | BABWYY
o m o o eBreyosig
o @ @ ® fesods|q e1SeMm 811S-HO
L fesodsiq eISEM 81IS-UO
o o ! o o BujBeyoeyd pue uopeyodsues |
_ uonoNpay BwNoA
o o o @ pue uoeboibag aisem
o o o o () o uogeziiqels
o o o o UO[ELIWEIUOO8 (] S|E1ON
o o ' o o o jusunes)| jewseyt
° ® | ® lusuneasy jlog
o [ o UBLIES) | IB1EMPUNOIY)
[ o ! [eAowsy Ajoed
® ® ® ® ® ® ® feAoweY [eolueyoap
o UOROBAXT JBJEMPUNOID)
o o o o ® uewebeuey Jo1EM WIOIS
| ® o o o dep
® o Jayseg eoBUNSaNS
o ® o o o ® o o ® ® souBLAUEW
o o o o o o ® o o o Bupaiop
b | 0l § 8 L 9 § 4 € ¢ } sedA| ABojouydey
eARUIBYY oneweyy | eaewoyy | eapeweny | enteweyy | eneweyy | eapeweny | eaeweyy | eaneweyy | eamewsyy | eareuseyy

S3dAL ADOTONHOIL ANV SIAILYNHILTY NOILOV TVIAIW3H € LINN 3189vH3do

¢-S3 3Magvl

0881/5-9V-21ENO-EIOPY 209

ES-9

e wn en e Pu W W D wE R AR B NN AN N We W W



SYS

i
i
|
i
|
!
i

\ _ iun ejqesedogng = NS 8
[esodsiq 81S-HO PuB [erowsy Aloed - p) eagewally  esodsi] B)IG-UQ PUB [BAOWSY [EXVBYOSIN UL fBy ‘310N
N ,
esodsiq aS-uQ PUB [eAoWay Aoe - ) SATeuAYY Aresodus ) :uua) aN - £ anyeusally seu] Jejsuel| Buipunouns sios O NS | 2
oBIeygsIq pue ‘uawyesl] esodstq 31O PUB [BAOWSY [BIVBYID - § SATRWISIY ¢ m
‘VONoBAXT JOIEMPUNOIT) PUE Jowseg B0BUNSNG - 2} BATRWAYY [esodsiq 81S-UQ PUB [EAOWSY [BIIVBYII - G BATRISY o} 3
JOuIBg BOBUNSQNG - | | BATBWANY de) pue ‘fesodsiq aiS-HO ‘SiuBVILEIU0) . uonjowe( 8igissod 4o} pereubiseq
o oBreypsiQ pUE . PuUN0IB3A0QY JO [EAOWAY [OIVBYISH - b SATBUISYY seli{jpeJ J6PUN UOjRUIWEILOD |I0S :d NS
"uBWeaJ  ‘BuLjUOY ‘VOYORLXT JSIEMPUNOID) - O} BAJBWSIY de)) pue ‘fesodsiq a§S-UQ ‘SIVBUILEILO) Seliey Jepun uoieuleluo) |10S 13 NS
. ., _ punosBaoqy JO [eAOWSY [EOILBYISY - € SAJRUIBYY S|ioS peleujweluog
abreyosiq pue ‘uswieal) UOIREAX3 JBIEMPUNOIY) - 6 BAREWaHY : dey-za 0] SS800Y POOY) YIM Sesly plel4 uedo g NS
esodsiq 8HS-HO PUB [AOWSY [EOUBYOS W) fed S|I0S pejeujwejuo) o}
de) Aresodwa] :uus) feaN - § GATRWSYY $S800Y pelWI] YyM Sealy piel4 Uedo v NS
: onn
¢ ¢ o * ajqesadoqng
J3un
® ® ® o ¢ ajqesadoqng -
i
Jwny K
i o o o o e|qesadoqng
awn
o o “ i * ® o ® e|qesadogng
A
; ® o ® ® Py on
; s|qesadogng
* ® ® ® Y g iun
8|qeliadogng
v iun
- ® i o ® s|qesadoqng
vi 1] 6 8 L 9 S 14 £ c b
eApeUIelY eAnewslly | eageussliy| eAgeulslly | eAneuleliy| eageuleyy| eaneusslly | eageusely| eaneuseny| eaneuseyy| eapeuseny

| LHVHO XIHLVN DNINIIHOS AHYNINIIIHd € LINN 378vH3dO
| €-S3 378vL



5445

DRAFT FMPC-0312-4
September 20, 1990

s have been eliminated from further analysis based on the results of the

s total ranking score relative to the No Action Alternative. If the total score
rative under consideration is less than or equal to the No Action Alternative score,
then the alternative is deleted from further consideration. The exception to this rule is when

considering a pair of 'similar alternatives with either on-site or off-site disposal options. If one

alternative of the pair re lower than the No Action Alternative, but the other

has a score higher tha n Alternative, then both alternatives are retained for
detailed analysis. This

not possible to accurat

ncluded because at this time in the screening process, it is

1 factors involved in evaluating on-site versus off-site

disposal options. Using this analysis, Alternatives 2, 3, 4, and 11 were screened out and will not

be carried forward for detailed analysis. The 10 alternatives remaining for consideration during

detailed analysis are:

« Alternative 1 - No Action

. Alternative 5 - Mechanical On-Site Disposal

 Alternative 6 - Mechanical Removal and Off-Site Disposal

» Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical
Removal and On-Site Disposal

o Alternative 8 - Near Term: Temporary Cap; Far:Fern
Removal and Off-Site Disposal

viechanical

» Alternative 9 - Groundwater Extraction, Treatm

d*Bischarge

e Alternative 10 - Groundwater Extraction, Monit , Treatment, and
Discharge '
« Alternative 12 - Subsurface Barrier and Groundwater Extraction, Treatment
and Discharge

« Alternative 13 - Facility Removal and On-Site Disposal

« Alternative 14 - Facility Removal and Off-Site Disposal

ABQ/OU3FS/LDR.1-4/9-20-90 ES-11
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1.0 INTRODUCTION

The Feed Materials Production Center (FMPC) is a contractor-operated federal facility for the

050 acres in a rural area approximately 18 miles northwest of downtown Cincinnati,

Ohio. The Production Area is an approximate 136-acre fenced tract near the center of the
FMPC. The villages of Fernald, New Baltimore, Ross, Shandon, and New Haven are all
located within a few mil FMPC (Figure 1-1).

On July 18, 1986, a F Compliance Agreement (FFCA) pertaining to

environmental impacts% ith the operation of the FMPC was jointly signed by DOE
and the U.S. Environmental Protection Agency (EPA). The FFCA was entered into pursuant
to Executive Order 12088 (43CFR47707) to ensure compliance with existing environmental

lean Air Act (CAA); Resource Conservation

ironmental Response, Compensation, and

statutes and implementing regulations such as
and Recovery Act (RCRA); and Comprehens__i
Liability Act (CERCLA). In particular, the

impacts associated with past and present act

intended to ensure that environmental
FMPC are thoroughly and adequately
investigated so that appropriate remedial resg ns can be formulated, assessed, and
implemented. The 1986 FFCA was amended by a Consent Agreement under Section 120 and
106(a) of CERCLA in order to achieve consistency with the operable unit concept and the
current commitments of the Remedial Investigation/Feasibility Study (RI/FS) program without

n April 9, 1990 and

modifying the underlying objectives. The Consent Agreement

became effective on June 29, 1990.

In response to the FFCA, an RI/FS was initiated pursuant to .CLA, as amended by the

Superfund Amendments and Reauthorization Act (SARA). All RI/FS activities are being

conducted in conformance with the EPA’s "Guidance for Conducting Remedial Inyestigations
and Feasibility Studies under CERCLA" (EPA 1988a).

1.1 REPORT ORGANIZATION

This report is organized into seven chapters and one appendix. Chapter 1.0 discusses th

background of the study, including the approach and objectives of the RI/FS for the FMPC;

ABQ/OU3FS/LDR.1-4/9-20-90 1-1
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site historical, geological, climatic, hydrogeological, and environmental settings; Operable Unit 3

Operable Unit 3. Chapter 3.0 describes, identifies, and evaluates technology types and

technology process options based on their applicability to the Operable Unit 3 remedial actions.

actions discussed in Ch describes the 14 alternatives that are the basis for the

remainder of the report. Chap 0 identifies the methodology used in the alterative
screening process. Chapter 6.0 gives details of the initial screening of alternatives, and
Chapter 7.0 presents a summary of the alternatives to be retained for detailed analysis.

ntially applicable or relevant and appropriate

Appendix A identifies a comprehensive list of p
requirements (ARARs).

1.2 APPROACH AND OBJECTIVES
The RI/FS for the FMPC initially was designed to adk ss the entire site and to focus on

various environmental media that could be potentially impacted by past and present operations
at the FMPC. The purpose of the Remedial Investigation (RI) is to determine the nature and
i b

atives in the Feasibility

extent of any release, or threat thereof, of hazardous or radio ces and to gather

the necessary data to support the evaluation of remedial actio
Study (FS).

The FS phase of the RI/FS is désigned to develop and evaluate:remedial action alternatives and
to recommend the remedial actions to be taken to protect the public health or welfare, and the

environment from releases or threatened releases of hazardous or radioactive substances,.

pollutants, or contaminants at or from the FMPC. The FS is comprised of the f

s  Description of Current Situation » Evaluation and Selection of

s  Work Plan Preferred Alternatives

« Development of Alternatives » Draft Feasibility Study Report

« Initial Screening of Alternatives  Final Feasibility Study Report

e Detailed Analysis of Alternatives » Additional Requirements
ABQIOU3FS/LDR 1-4/9-20-90 1-3
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A Work Plan for the site-wide RI/FS, based on the requirements of the FFCA, was originally
e EPA in December 1986. After a series of technical discussions, the Work

n prepared for the site-wide RI/FS provided the overall technical approach, -

identified a number of investigative areas, developed objectives for each of the specified
investigations, and established overall objectives for the evaluation of the data collected during
the RI activities. The also involved the preparation of a number of detailed plans

followed in the completion of the RI/FS for the FMPC.

to establish specific p
These plans included

e Sampling :

«  Health and Safety Plan

» Community Relations Plan

o Data Management Plan

»  Quality Assurance Project Plan

The Sampling Plan, which was submitted in ] in conjunction with the RI/FS Work

Plan, contained objectives, sampling locatio oling procedures for:
« Radiation

« Surface soils

»  Groundwater

«  Subsurface soils

o Surface water and sediment
» Biological resources

The Work Plan identified 27 units of the FMPC to be investiga

modifications to the list eventually increased this total to 39 uni

in the RI/FS. Several

In the course of the

investigation, it became apparent that, for technical and program management purposes,

these 39 units needed to be categorized and grouped together. The concept of of

was introduced into the program to accommodate separate schedules for each operabl
thereby allowing the remedial action process to proceed to completion for the most w

or problematical units, while data collection and analysis continued for other operable

ABQ/OU3FS/LDR 1-4/9-20-90 1-4
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re five operable units:

rable Unit 1 - Waste Pits 1 through 6, Clearwell, and Burn Pit
rable Unit 2 - Other Waste Units

rable Unit 3 - Production Area and Suspect Areas _
rable Unit 4 - Silos 1, 2, 3, and 4

perable Unit 5 - Environmental Media

Because the Work Plan, and more specifically, the Sampling Plan was developed prior to the

formulation of the op for the FMPC, no operable-unit-specific sampling plans were

prepared. Areas cove le Units 1 through 4 are considered sources for possible

contamination of the uifer (Figure 1-2). Although an RI report for one operable
unit may indicate the adjacent operable unit as a potential contributing source,
the focus of the RI report will be to present data identifying that source and define the vertical

and lateral extent of contamination within the boundary of that operable unit.

The RI report for Operable Unit 5 will addr - Great Miami Aquifer that underlies the

source operable units, surface water drainage ay carry contamination from those

operable units, and any remaining soil cont t included in the other operable unit RI

reports. The net effect of the five RI reports will be to provide a complete description of the

extent of contamination and a detailed analyses of its various sources.

The scope of work for the RI at the FMPC was prepared to satisfy the following specific

objectives:

 Identify and characterize any sources of potential ra
chemical contamination.

« Determine the nature and extent of any radiological ‘and chemical
substances found in soils, sediments, surface water, and groundwater.

+ Identify the migration pathways and mechanisms for transport of
radiological and chemical substances found in soils, sediments, surface
water, and groundwater.

o Characterize the occurrence of chemical or radiological substances in
aquatic and terrestrial organisms both on and off site.

ABQ/OU3FS/LDR.14/9-20-90 1-5
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Conduct health risk assessments and environmental impact studies to
ess the risk associated with any confirmed contamination at or
ating from the site.

é:rstanding of the site environment.

« Provide the data necessary to perform the screening and detailed
analysis of remedial alternatives during the FS.

The objectives of the the Remedial Investigation information to support an

informed risk manage y'regarding which remedy appears to be most appropriate for

a given site. The obj itial Screening of Alternatives report was to evaluate all
remedial alternatives a t specific criteria in order to select appropriate alternatives for the
subsequent detailed analysis phase. The evaluation criteria used were effectiveness,

implementability, and cost. This report is a primary deliverable under the Consent Agreement.

1.3 SITE BACKGROUND

Operable Unit 3 encompasses the soils and

undwater within and underlying the
Production Area, as well as metal scrap pik . Production Area and a limited number
of Production Area facilities. This opera compasses 10 specific suspect areas.

The following discussion relates specifically to facilities and processes affecting Operable Unit 3.

1.3.1 Site Description and History
The Atomic Energy Commission (AEC), predecessor to the DO

tablished the FMPC for
processing uranium and its compounds from natural uranium ates and recycled

recoverable residues for U.S. Government needs. This integra oduction complex began

operations in conformance with AEC Orders in the early 1950s.  In 1951, National Lead
Company of Ohio (now NLO, Inc.) entered into a contract with AEC as the Operations and

Maintenance Contractor. This contractual relationship lasted with AEC, and

eventually, DOE, until January 1, 1986. Westinghouse Materials Company of Ohio (W
a wholly owned subsidiary of Westinghouse Electric Corporation, then assumed manage

responsibilities of the site operations and facilities for a minimum of five years.

ABQ/OU3FS/LDR.1-4/9-20-90 1-7
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The pxlot plant was completed in 1951 and was the first operatlonal facility at the FMPC.
{ letion of the pilot plant, the metals fabrication plant (Plant 6) began operations
tals production plants (Plants 5 and 6), the green salt plant (Plant 4), the

(Plant 8),” the sampling plant (Plant 1), and"the" refinery (Plant™2/3) began —

(Plant 9) were operational in 1954. A diagram of the existing FMPC Production Area layout is
provided in Figure 1-3. ’ - .

ximately 10,000 metric tons of uranium (mtu) per year.
a low in 1975 of about 1230 mtu. During the 1970,

Production peaked in
A product decline be
e FMPC; therefore, capital improvements and staffing were
el, which peaked at 2891 in 1956, slowly declined from 662 in 1972
to 538 in 1979. In 1981, the FMPC began planning to accommodate increased production

consideration was giv

minimized. The staffi

requirements. Production levels significantly -increased and there was a rapid staff buildup in

many areas for several years. Implementatio ajor facilities restoration program followed.

Production ceased in the summer of 1989 to lant resources on the restoration program.

Currently, the FMPC remains in an inacti wever, the environmental studies and

restoration activities continue.

A variety of chemical and metallurgical processes were utilized at the FMPC for the -

manufacture of uranium products. During the manufacturing p quality uranium

compounds were introduced into the FMPC processes at sever ints.” Impure starting

gh solvent extraction

erted the nitrate solution to

materials were dissolved in nitric acid and the uranium was pu
to yield a solution of uranyl nitrate. Evaporation and heating
uranium trioxide powder. This compound was reduced with hydrogen to uranium dioxide and
then converted to uranium tetrafluoride by reaction with anhydrous hydrogen fluoride.

tal i

refractory-lined vessel. This primary uranium metal was then remelted with scrapg: u

Uranium metal was produced by reacting uranium tetrafluoride and magnesium

metal to yield a purified uranium ingot.

ABQIOU3FS/LDR.14/9-20-90 1-8
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From 1953 through 1955, the FMPC reﬁnery processed pltchblende ore from the Belglan

ntrates (yellowcake) from Canada and the United States. Canadian concentrates
were not processed after 1960. In the production of these concentrates, most of the uranium
daughters had been removed. However, radium-226 remained in the yellowcake in amounts

that varied with the pr¢

Small amounts of tho duced at the FMPC on several occasions from 1954 through
{ rformed in the metals fabrication plant, the recovery plant,
the special projects plant and the pilot plant. The FMPC currently serves as DOE’s thorium

repository for a variety of thorium materials.

Solid waste materials associated with uranium s production are currently stored on site in

steel drums, awaiting further processing or posal at approved facilities. These wastes

include oils, sludges, contaminated combus ' ke, off-specification uranium -

tetrafluoride or thorium tetrafluoride, andireject uraniam trioxide. The drums have been placed
on various pads and in warehouses within the Production Area, and are inspected regularly.
Contents of deteriorated drums are repackaged. Other waste materials, stored in drums on

contained surfaces, include spent degreasing solvents and polych| iphényl

(PCB)-contaminated material.

Leachate from the Production Area and other site areas can ally migrate through a till
layer of varying thickness to-the regionally important Great Miami: Aquifer, which underlies the
site. This aquifer serves as a principal source of domestic, municipal, and industrial water

throughout the region.

Liquid waste effluent generated from FMPC process operations is sent to a general pl

for treatment and analysis prior to release to the Great Miami River through the main

line (Figure 1-1). The main effluent line to the Great Miami River is the permitted discharge

ABQ/OU3FS/LDR 1-4/9-20-90 1-10
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1.4.1 Definition and Description
Operable Unit 3 encom

by the security fence
by the single fence an

specific suspect areas.

AHS
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tewater from the FMPC. The discharge is regulated by a National Pollutant

=ral suspect areas and the Production Area, which is bounded
e on the north, south, and east. It is bounded on the west

penerally include the waste pit or K-65 areas except for

The Operable Unit 3 study addresses surface and below surface radiological and hazardous

chemical contamination of soils and perched gr

activities, whether within or outside the area b

It also includes the scrap metal piles and the

overlying the former drum baling area. A

that WMCO’s RCRA Closure, Spill Prevention Cont

dwater attributable to Production Area
d by the Production Area security fence.

aneous discarded materials and equipment

ption of the Operable Unit 3 study is

and Countermeasure, and Best

Management Practices plans will address any activities that are necessary for facilities,

underground storage tanks, aboveground drums, and buildings, in addition to repairs of active

underground piping.

The suspect areas encompassed by Operable Unit 3 are specifi
Area but within the FMPC property and/or right-of-way, where

an environmental release from facilities to the soils and perched:

tside the Production
t activities may have led to

oundwater, or to a facility

itself if it is currently abandoned.  These soils may be outside the FMPC property boundary, as

in the case of the sewage treatment plant/incinerator area. The 10 suspect areas .currently

being addressed under Operable Unit 3 are:

e Area within the east

buffer zone
e Clearwell to Manhole 175 pipeline
» Fire training area

ABQ/OU3FS/LDR.1-4/9-20-90
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 Flagpole area to the south of t
administration building

» Sewage treatment plant/inciner

e K-65 slurry line

area
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« Main effluent line « Rubble mound south of the K-65
: slurry line
« Rubble mound in the northeast
corner of the pit area

1 n the concentrations of Hazardous Substance List constituents in Operable -
Unit 3 were limited at the time this report was written, lists of possible contaminants in

Operable Unit 3 were made based on documented activities at the site, and not ‘on actual

analytical data. A m of nonradiological and radiological contaminants at the site

will be provided in th

us contaminated zones and surrounding structures, facilities,
and utility lines, it is difficult to address alternative development and screening on an
area-by-area basis. For this reason, contamination problems within Operable Unit 3 are

categorized into seven distinct suboperable units (SUs). Similar contaminated areas are grouped

. of alternatives was conducted based on the

into the appropriate suboperable unit and scr

problem type, rather than on each specific technique minimizes redundancy in

assessing the effectiveness and implement ternative addressing a specific
suboperable unit. Costs will be addressed: se . each affected area, and then totaled on
a suboperable-unit-specific basis. This procedure was necessary to obtain an overall cost

comparison for each applicable alternative for a particular suboperable unit.

The seven suboperable units are::

» Suboperable Unit A: Open field areas with limite
contaminated soils

» Suboperable Unit B: Open field areas with good access to contaminated
soils

» Suboperable Unit C: Soil contamination under facilities

» Suboperable Unit D: Soil contamination under facilities designated for
possible demolition

» Suboperable Unit E: Aboveground contaminants

ABQ/OU3FS/LDR.1-4/9-20-90 1-12
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« Suboperable Unit F: Perched groundwater contamination

perable Unit G: Soils surrounding transfer lines.

e;lx—t;a;;éréble units, several spé;:ific areas have been identified. Details on

areas and their relation to suboperable units is provided in Chapter 6.0.

1.4.2 Production Area Ov

oducts at the FMPC involved a series of chemical and
metallurgical conversi ed in nine specialized plants within Operable Unit 3.
A number of other bu site housed support operations. Each of these facilities

ignificant differences in the process operations, chemical

forms, and types of individual conveyance, storage, and containment units associated with each

of the facilities.

To better focus the investigation of this comp} uction network into a manageable

technical framework, the Production Area ed into four distinct quadrants

(Figure 1-4), which generally include the fi pal facilities and operations:

o Southeast Quadrant (Plants 4, 5, 6, and 7) - Principal processes
included uranium reduction, metals production, fabrication, machining,
and local wastewater treatment.

Main Substation and Garage - No processing activitie:
Activities were limited to the central distribution st

for petroleum
products, vehicle maintenance, and the plant electri ]

ubstation.

*  Southwest Quadrant (Plants 2/3, Plant 8, and

Principal processes included uranium digestion in th
recovery and oxidation, and water/wastewater treatment.

finery, uranium

Pilot Plant and Laboratory - Principal activities included uranium
reduction (uranium hexafluoride and uranium tetrafluoride), various
of pilot-scale operations, and sample testing and analysis.

e Northwest Quadrant (Plant 1 and Drum Storage Pad) - Principal
activities included slightly enriched uranium processing; uranium compoun
materials sampling, analysis, and storage; and drum reconditioning.

ABQ/OU3FS/LDR.1-4/9-20-90 1-13
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» Northeast Quadrant (Plant 9, Decontamination and
ecommissioning Facility, Maintenance Building, Boiler Plant, Tank

, and Metal Scrap Pile) - Principal activities included special

um products casting; uranium heat treating, machining, and

ment; equipment maintenance; chemical storage and metal scrap
torage; and site production of steam, air, and water.

1.43 Production Area Description A ' .

This section contains g iléd descriptions of each quadrant, as well as a listing of

potential contaminantsé ctor. This contaminant listing was developed from
documented activities aj d is meant to be representative of possible contamination.

: mation data is presented where available. Complete details
on contamination types 1 be contained in the Operable Unit 3 RI Report.
Existing data indicate that the dominant contamination is uranium. This information is

summarized in Section 1.4.6 and details are given in Chapter 6.0.

1.4.3.1 Southeast Quadrant
The southeast quadrant (Figure 1-4) is loca outheast side of the Production Area. It

includes Plants 4 through 7, the main elect , and the garage/heavy equipment

building.

Plant 4, the green salt plant, produced uranium tetrafluoride (green

through a reduction-hydrofluorination process, and blended andé depleted green salt

for transportation to the metals production plant. Plant 4 also ; d black oxide to

enhance its reactivity for other processing.

Plant 5, the metals production plant, reduced uranium tetrafluoride with magnesium in an

electrical resistance furnace to produce high-purity uranium metal derbies. Some.

remelted in vacuum induction furnaces, molded into ingots, and cropped into billets b
transportation to Plant 6, the metals fabrication plant, or Plant 9, the special products

Other derbies were shipped directly to various DOE sites.

ABQ/OU3FS/LDR 1-4/9-20-90 1-15
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rain structure in preparation for extrusion into tubes at other sites. Extruded

n were cut into blanks, heat treated, and machined into finished elements for

were surface machined and inspected. Current sampling data shows chlorinated organics under
Plant 6 from 4 to 4.5 feet below floor level. ‘

Plant 7, the hexafluori
hexafluoride to uraniu
it was shut down in 1
warehouse principally for drums of uranium tetrafluoride and a few drums of residue from

Plant 4, the green salt plant.

This quadrant also includes the main electrica ation, the garage, the truck weigh station,

a water tower, a new warehouse, a new receiving/inspection building, the service building, the
in-vive building, and the heavy equipment ne of these facilities are production
process operation or uranium handling facilit re are currently no production wastes
stored or located in them. Current sampling data shows benzene, ethylbenzene, and xylenes

around the garage and heavy equipment building.

Table 1-1 lists the expected or potential types of contamination:

quadrant’s operations and history.

1.4.3.2 Southwest Quadrant

The southwest quadrant (Figure 1-4) is located on the southwest side of the Production Area.

There are three general types of facilities within the southwest quadrant: operati

storage areas, and support areas. Plant 2/3, the refinery, is a large-scale chemical op
plant in which the following processes occurred: digesting enriched uranium scrap residues in

nitric acid to produce a uranyl nitrate feed solution, solvent extraction and purificatio

concentration of the purified uranyl nitrate solution by evaporation, and thermal denitrification

to uranium trioxide. Nitrogen oxides released during the dissolution and denitrification steps

ABQ/OU3FS/LDR 1-4/9-20-90 1-16
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were converted to nitric acid and reused in the process. Chlorinated organics have been found

from 6 to 7.5 feet below floor surface. In addition, soil samples have shown

enylamine, tributyl phosphate, and pthalates have been found in the same location

in the first foot of samples.

TABLE 1-1

3 POTENTIAL CONTAMINANTS -
}OUTHEAST QUADRANT

Plant 4: Main Electrical Substation:
Uranium Dioxide PCBs
Uranium Trioxide
Hydrofluoric Acid Garage/Heavy

‘Ammonia . Equipment Building:
Uranium Tetrafluoride Petroleum, Oils, and
Black Oxide Organics
Calcium Fluoride Uranium
Sodium Hydroxide Uranium Compounds
Plant 5: Molten Salts Paints

Uranium Tetrafluoride Degreasing Solvents Solvents
Magnesium Fluoride PCBs and Organics Other Lubricants
Magnesium Associated with
Black Oxide Machining and
Graphite Cutting Oil
Uranium -
Hydraulic Oil Plant 7:
Degreasing Solvents Uranium Tetrafluoride
PCBs and Organics Hydrofluoric Acid

Associated with Calcium Fluoride

Machining and Uranium Hexafluoride

Cutting Oil Ammonia

Freon
Thorium

ABQIOU3FS/LDR 149-20-90 1-17
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At Plant 8, the recovery plant, enriched residues and scrap generated on site or received from

ss were processed to remove moisture, oil, graphite, and metallic impurities before

e refinery, Plant 2/3, for uranium extraction. Also, large volumes of low-level

--—— ~rad#

als were milled and sorted, and extensive thorium processing was performed.

The pilot plant is the original FMPC process facility where many of the FMPC processes were

pilot tested before scal ctual production. Process operations occurred principally in

the pilot plant and the ortions of the pilot plant were extensively refurbished for

the production of uran oride from uranium hexafluoride.
The FMPC hazardous waste bulk storage tank container facility is also located in a poftion of
the pilot plant tank farm. The facility consists of two empty 10,000-gallon tanks that previously

contained spent degreasing solvents.

Other key facilities in this quadrant are:

Metal dissolver building
Control building Biodenitrification building
Storage building Plant 2/3 maintenance building
General sump Hot raffinate building

Former waste solvent drum o Refinery sump

storage site immediately west Green salt warehouse
of the laboratory ia tank farm

« Hydrogen fluoride/ . /drum storage
hydrofluoric acid tank i tely south of pilot

¢ Uranium hexafluoride/ ald
uranium tetrafluoride « Pi thorium warehouse and
reduction area i

« Argon tank « Ammonia dissociator building

There are also approximately 85 aboveground tanks located throughout this quad

were used in conjunction with the operations in Plant 2/3 and the raffinate water trea

process.

Above background concentrations of cadmium, lead, nickel, zinc, and polycyclic aroma

hydrocarbons have been found in the first foot of soil samples taken east of the laboratory.

ABQ/OU3FS/LDR 1-49-20-90 1-18
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quadrant’s operations and history.

acarbons have been found in the first foot of soil samples. In the same area, soil

TABLE 1-2
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Around the pilot plant tank farm, chlorinated hydrocarbons, dibenzofuran, PCBs and polycyclic

sts"the expected or potential types of contamination based on the southwest

3 POTENTIAL CONTAMINANTS -
UTHWEST QUADRANT

Plant 2/3:
Uranyl Nitrate

Nitric Acid
Tributyl Phosphate
Kerosene

Sodium Carbonate
Uranium Trioxide
Black Oxide
Sulfuric Acid
Oxides of Nitrogen

Plant 8:

Uranium Residues and

Scrap
Thorium
Black Oxide
Graphite
Uranium
Uranium Compounds
Nitric Acid
Sulfuric Acid
Hydraulic Oil
Degreasing Solvents
PCBs
Organics associated with

K-65 Slurry Line:
Barium
Uranium
Thorium
Radium Compounds

machining and cutting oil

Radium-226
Black Oxide
Uranyl Nitrate
Hydraulic Oi

Hot Raffinate Building:

Pilot_Plant:
Uranium Hexafluoride
Uranium Tetrafluoride
Ammonia
Hydrofluoric Acid
Thorium

Argon

Graphite

Uranium and Uranium
Compounds

Thorium and Thorium
Compounds

Uranyl and Thorium
Nitrates

Nitric Acid

Barium Salts

Magnesium and
Magnesium Salts

Kerosene

Tributyl Phosphate

Sodium Hydroxide

Hydraulic Oil

Degreasing Solvents

PCBs

Organics associated with
machining and cutting
oils

Molten Salts

General Sump:
Sodium Hydroxide

Sodium Chloride
Lime

Ammonia

ium and Uranium
sidues

Calcium Hydroxide
esium Hydroxide
Calcium Carbonate
Flocculating Agents

Laboratory:
PCBs

Pesticides
Analytical Re
Process Chemicals
Out of Specificati

Plutonium

Pilot Plant Tanl
Ammonia
Degreasing Solvents

. " .

ABQ/OU3FS/LDR.1-4/9-20-90
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54

decommissioning building, and various storage pads and warehouses.

The decontamination &i issioning building and pad areas were used primarily for

decontamination and di

possible, or placed on § ap pile. The metal scrap pile primarily consists of ferrous

material, with some a ver, brass, and nickel. Within the drum baling area are
various discarded scraps and matenals, and abandoned vehicles and equipment. The graphite
furnace/oil burner area includes both the abandoned oil burner and the graphite burner that

were used to dispose of these contaminated iten

The maintenance building includes various , storage, and support areas. In addition

to the maintenance craft shops, this build plant stores and receiving area.
Drummed solvents, lubricants, and gas cyli ed on a pad located north of the

maintenance building.

kground concentrations of

Soil samples taken north of the maintenance building show aboy
polycyclic aromatic hydrocarbons, PCBs, cadmium, beryllium, m ium, nickel, and straight
chain chlorinated organics. Soil samples taken south of the m
background concentrations of PCBs, straight chain chlorinated ics, cadmium, nickel,

beryllium, mercury, zinc, molybdenum, and magnesium.

Soil samples from the general area north of the gfaphite furnace/oil burner area sh
soil above background concentrations of PCBs, straight chain chlorinated organics, pol
aromatic hydrocarbons, pthalates, dibenzofuran, lead, cadmium, nickel, zinc, silver, magnesium,

mercury, benzyl alcohol, and beta-hexachlorocyclohexane.

ABQIOU3FS/LDR.1-4/9-20-90 1-20
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Plant 9, the special products plant, accomplished the following functions: machining uranium

extrusion, casting derbies into large-diameter ingots, and chemically decladding

m unirradiated uranium fuel cores. The boiler plant area includes all

er; plant and instrumentation air; fuel gas; and steam). Air is used for running
instrumentation and processes in the plant. Fuel gas is used in the various plant furnaces.
Steam is primarily used for heating, but also powers the backup turbines in case of a power or

motor failure. These ti

ly emergency backup pumping of water throughout the

plant. Water is pum s, tanks, and other retainers to the general sump and the

water process facility fo One soil sample outside the southeast corner of Plant 9

has shown elevated con chlorinated organics.
Plant 9, the special products plant, originally had all the same processes as Plants 5 and 6, but
on a smaller scale. It was converted over the years due to program changes to directly support

site operations. Most recent activities include y production and salt cleaning, remelt

operations, machining uranium metal ingots on, and chemically decladding cover layers

from unirradiated uranium fuel cores.

The tank farm originally consisted of 16 aboveground and buried storage tanks that contain
ammonia, ammonium hydroxide, anhydrous hydrogen fluoride, hydrofluoric acid, potassium

fluoride, kerosene, nitric acid, hydrochloric acid, calcium fluorid hydroxide, and

tributyl phosphate. The original tank farm was expanded in th , with several

modifications thereafter until 1985, when a major rebuild was s ie tank farm’s .
modifications (to hold hydrofluoric acid) were completed and t nks are presently empty.

Also, functional checks were never run on the tanks.

Table 1-3 lists the expected or potential types of contaminants based on the northeas

quadrant’s operations and history.

ABQ/OU3FS/LDR.1-49-20-90 1-21
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TABLE 13

OPERABLE UNIT 3 POTENTIAL CONTAMINANTS -
NORTHEAST QUADRANT

Plant 9:

Uranium Tetrafluoride

Nitric Acid

Hydrofluoric Acid

Thorium

Copper Compounds

Machine Oils and Sol

Graphite

Uranium and Uraniu
Compounds

Thorium and Thorium Compounds

Magnesium and Magnesium
Fluoride

Moilten Salts

Zirconium

Hydraulic Oil

Maintenance Building:
PCBs

Solvents

Paints ‘
Uranium and Uranium Compounds
Thorium and Thorium Compounds

Thorium Warehouses:
Thorium and Thorium Compounds

Tank Farm:
Ammonia
Potassium Hydroxide
Hydrochloric Acid
Hydrofluoric Acid
Potassium Fluoride

. Ammonium Hydroxide

Nitric Acid
Kerosene and Other Organics

D&D Facility:

ranium and Uranium Compounds
Thorium and Thorium Compounds
jodium Hydroxide

Drum Baling Area

P
Asbestos

1.4.3.4 Northwest Quadrant

This quadrant (Figure 1-4) is located in the northwest corner o; uction Area. The

facilities within this quadrant are principally utilized for warehoi and storage. Plant 1, the
sampling plant, and the Plant 1 drum storage pad are the pdncipéi facilities in this quadrant.

In addition, the northwest quadrant contains two large scrap metal piles and a large rubble

mound consisting of discarded construction rubble materials.

Current activities in the northwest quadrant include storage of approximately 68,000 dr

containers of thorium and uranium residue. However, due to major drum relocation a

ABQ/OU3FS/LDR.1-4/9-20-90 1-22
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the number of drums in a given area is subject to considerable variation. An inventory will be

] date to establish a new baseline. Prior activities included:

ditioning of steel drums for reuse and baling of deteriorated

drums for salvage

« Open unirradiated fuel pins containing enriched uranium dioxide pellets

e Sampling and
other materials

ming materials and the storage of residues and
ite shipment

surface level near the shot blaster area (immediately north

of Plant 1) shows tnchloroethene and cadmium concentrations above background level.

Table 1-4 lists the expected or potential types of::

quadrant’s operations and history.

tamination based on the northwest

Plant 1:

Uranium Dioxide

Lead

Graphite

Uranium and Uranium
Compounds

Thorium and Thorium
Compounds

Magnesium and Magnesium
Fluoride

Copper and Copper
Compounds

Hydraulic Oil

Paint

Solvents

- Thorium and Thorium Compo

Chemical Warehouse:

Dry Bulk Chemicals
RCRA Sampling Activiti

Quonset Huts:

Uranium and Uranium Compo

ABQ/OU3FS/LDR.1-4/9-20-90
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contaminated through field testing within the FMPC property boundary but

ction—Area.—--Speciﬁcally,—th&se—areas—-afe:—three—rubble—mounds,—the —_—

treatment plant/incinerator area, one area in the buffer zone, the fire training area, and a small

- area around the flagpole. (Note: The K-65 slurry line and part of the Clearwell to Manhole

ed trench at the location marked "6" on Figure 1-5.)

ble has been placed on the land surface outside of the
Production Area. One ni t of the K-65 silos along the east bank of Paddys Run.
The second rubble mound is located approximately Halfway between the K-65 silos and the
Production Area. The third mound is just outside the northwest corner of the Production

Area. This third rubble mound is the only on it has shown uranium contamination; suspect

rubble mound two was not located (no evidenc bble at the suspected location) and

samples from mound number one have sho mination in the rubble or the soils

beneath the rubble.

The K-65 slurry line is placed within a 2.5-foot covered concrete trench 1500 feet long that
runs from the K-65 silo site into the Production Area; the security fence is considered the east

boundary. Soil and sédiment samples from this line show the presence of radioactive materials.

Miami River. Testing to date has indicated no contamination;

the entire length is ongoing.

water runoff that enters the Clearwell. Testing has not been completed along this line

ABQ/OU3FS/LDR.1-4/9-20-90 1-24 2y
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FMPC Site

- broduction’ 7

Area» @

Site Proj

Not To Scale

perty Boundary

LEGEND:

Buffer Zone

OOOEO

Clearwell to Manhole 175 Line
Fire Training Area = Rubble Mound 1
Flagpole Areas @= Rubble Mound 2
Sewage Treatment Plant/Incinerator Area @: Rubble Mound 3

@= K-65 Slurry Line
@

= Main Effluent Line

FIGURE 1-5. OPERABLE UNIT 3 SUSPECT AREAS
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The sewage treatment plant/incinerator area is located due east of the southeast corner of the

ga. Sample data have shown uranium contamination of the soil around the
ing and the east side of the sewage treatment plant. Surface soil samples

ierator building have shown low concentrations of '1,1,1-trichloroethane.™
The buffer zone is the general area between the Production Area security fence and the FMPC
site fence. An area ap;iroximately 500 feet by 250 feet in the buffer zone on the east side of

the Production Area h -anium contamination in the soil.

The fire training area tely 400 feet by 125 feet and is located north of the

Production Area between the security fence and the FMPC property boundary. Testing in this
area indicates radioactive, as well as organic and hazardous waste list contaminants. Soil
samples have shown straight chain chlorinated organics, 1,1,1-trichloroethane in concentrations

ions of 2.15 mg/kg.

of 2.88 mg/kg, and tetrachloroethane in concen
As originally identified, an area around the f} front of the administration building was
thought to have a buried container (large ) of radioactive wastes. It was
determined that this area is not contami vidence of a buried container been
discovered. The suspect location has now been identified as an area near the old
administration building. This location is approximately 100 yards south of the fire training area.

It and the extent

Testing is in progress to identify the actual site of the suspecte

and type, if any, of contamination. Both of these suspect flagpele areas are indicated by a
number "4" on Figure 1-5, but only the flagpole area on the no he Production Area

is still being investigated for possible contamination.

1.4.5 Production and Additional Suspect Areas Work Plan
The Production and Additional Suspect Areas Work Plan (ASIIT 1989) detailed

perched groundwater sampling plan. The plan specified both systematic boring, on a

250-foot grid pattern, and focused boring, which targets specific facilities such as tank enclosures
and sumps. The systematic and initial focused boring activities are complete. The res
data from the samples were used to identify and characterize the hazardous and radioactive

materials contamination in Operable Unit 3.

ABQOU3FS/LDR.1-4/9-20-90 1-26 &
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The methodology consisted of collection of soil samples from each six-inch interval in the

ere drilled. The borings were advanced until they reached a depth of 20 feet

a saturated sandy interval containing perched groundwater. When a

in the boring. - When a piezometer was installed, water samples were collected for total uranium

analysis and monthly water level measurements are still being taken. -

This Initial Screening for Operable Unit 3 report is based on current analytical
Additional sampling activities yet to be performed, or currently in

ASI/IT 1989) include:

results from sampling

progress, as part of -t

+ Soil and groundwafer sampling adjacent to the process line between the
Clearwell and the general sump

¢ Soil and groundwater sampling adjacent; her underground pressurized lines

+ Soil and groundwater testing on the uent line between Manholes 179

and 180

« Additional Hazardous Substance Ljs
Facilities Test Program

currently planned in the

« Characterization of facilities designated for possible demolition

« Contamination sampling of scrap metal piles and abandoned

1.4.6 General Description of Contamination

Operable Unit 3 contamination is generally uranium contamina of soils and perched

groundwater underlying site facilities. In addition, metal scrap piles and miscellaneous
abandoned equipment and materials contain low levels of uranium contamination. Although
other Hazardous Substance List contaminants are present within Operable Unit 3, uranium._has
been identified as the dominant contaminant to date. All contaminants, however,

addressed through the RI/FS process.

ABQ/OU3FS/LDR.14/9-20-90 1-27
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1.4.6.1 Contamination of Soils

soils containing uranium exceeding acceptable residual concentration levels

on (ppm), see Section 2.1)] are located in the top 1.5 feet of surficial
respect to-surface area, approximately-50-percent-of-the Production-Area soils—— - ~~—— —

ation exceeding these levels.

Significantly high uranium concentration levels are found throughout the Production Area.

These high concentrat minantly between 200 and 500 ppm. Two exceptions to

this are the south-cen areas of Plant 6 in the southeast quadrant. Within these

areas, uranium concen ach 70,000 ppm in north Plant 6 and 17,000 ppm in south
central Plant 6. Table cations, depths, and quantities (greater than or less

than 200 ppm) of uranium concentrations in the Production Area.

Additional contaminants that are likely to be found in soils were discovered through RI/FS

perched groundwater sampling at concentrati ve background levels. These contaminants
are magnesium, thorium, and manganese con he northeast quadrant; and magnesium
and thorium contained in the northwest q h the southwest and southeast quadrants
contain thorium, with the southwest qua ning radium-226, and the southeast
quadrant containing technetium-99 at levels above background; however, nonradiological
sampling data is not yet available in these areas. Full radiological testing has not been

at concentrations are

completed for all samples taken in Operable Unit 3. Sampling i

significant in some areas. Table 1-6 shows available data on th topic distribution of those

areas with significant amounts of contamination.

Contamination data currently available for suspect areas comes
Analysis Data Document (DOE 1988) and RI/FS soils data as follows: the fire training area
contains surficial contamination above 200 ppm over a large area and 1,1,1-trichlo
1,1-dichlorethane, 1,1-dichlorethene, ethylbenzene, tetrachloroethane, toluene, and xyl
levels above background. The sewage treatment plant/incinerator area contains a larg
of surficial soils with levels above 200 ppm to the northeast of the incinerator itself.

Chapter 6.0 provides a detailed discussion of the extent of soils contamination and sources.

ABQ/OU3FS/LDR.1-4/9-20-90 1-28 W0
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OPERABLE UNIT 3 URANIUM CONTAMINATION IN SOIL WITHIN THE PRODUCTION AREA

TABLE 1-§

548

Depths of Contamination (ft)

15-3 3-55

10-15 _L 15-20

Area South of Maintenance Bidg & Plant 9

Northeast Quadrant
Plant 9

Northeast Qu:drant N - - - -

Graphite Furnace and Qil Burner Area "

Northeast Quadrant - Area Squth.and A - - - -

North of NE Scrap Metal Pj

Northeast Quadrant . - - - -

Buffer Zone and Area East

Northwest Quadrant N -~ - — -—

Plant 1 Drum Storage Pad

Northwest Quadrant }

Thorium Storage Area u - - A A
Southwest Quadrant A - - - -

Area Between Plant 2/3 and 4

Southwest Quadrant

Plant 8 Area . A A A
Southwast Quadrant H - - -

Laboratory Area

Southeast Quadrant ’

Area East and West of Plant § A - A
Southeast Quadrant - - -

Area South of Garage and In-Vivo Building

Southeast and Southwest Quadrant

Area Along First Strest u A A
Southeast and Northeast Quadrant A B

Southwaest Quadrant
Plant 2/3

Southwast Quadrant
Building 39A, Incinerator

Southwest Quadrant
Pilot Plant and Pilot Plant Tank Farm

b mENR

Southeast Quadrant
Plant 4

Southeast Quadrant
Plant 6

LEGEND:

B = Contamination Greater than 200 ppm
A = Contamination Between 50 and 200 ppm
== = Contamination Less Than 50 ppm

1-29 : -
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1.4.6.2 Contamination of Perched Groundwater

exceptions are located east of Plant 6 and at the south end of Plant 9, with uranium
concentrations of 146,000 ug/l and 696,000 ug/l, respectively. Table 1-7 details locations and

ranges of uranium con the perched groundwater.

Other chemicals that h tected in perched groundwater, in addition to uranium are:

thene near Plant 2/3 and Plant 9

 Chlorinated organics and benzene related compounds at concentrations less that
40 pg/l, total xylenes estimated at concentrations of 300 - 400 ug/l, and vinyl
acetate and 4-methyl-2-pentanane at concentrations less than 10 ug/l east of the
garage

» Above background level concentrati

agnesium, manganese, molybdenum,
aluminum, and vanadium northeast

antamination pad

o Low levels of selenium east of B

Both the southwest and southeast quadrants contain thorium, with the southwest quadrant also

containing radium-226, and the southeast quadrant containing te 99 at levels above

background; however, nonradiological sampling data is not yet ¢ these areas.

Chapter 6.0 provides a detailed discussion of perched groundwat lination and sources.

1.4.6.3 Contamination Related to Scrap Metal and Discarded :

Miscellaneous scrap metals are contained in both the northeast and northwest quadrants.

Reported uranium contamination levels are relatively low. Additional testing is targ

these piles.

ABQ/OU3FS/LDR.1-4/9-20-90 _ 1-31
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TABLE 1-7

OPERABLE UNIT 3

545

ROUNDWATER URANIUM CONTAMINATION WITHIN THE PRODUCTION AREA

Area

Contamination

Southeast Quadrant
East of Plant 6

Southwest Quadrant
Incinerator, Building 39A

Southwest Quadrant
West of Plant 8

Southwest Quadrant
Northeast of Plant 2 /

Southwest Quadran
West of Pilot Plant:

602.A-1002-OUY/12-ALB-9/17/90

Northeast Quadrant
South of Plant 9

mjo|p|p|p|o|o|e

LEGEND:

B = Contamination Greater than 50,000 g/l

A _ Contamination Between 10,000 zg/l and 50,000 g/l

@ - Contamination Less than 10,000 g/l

1-32
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Miscellaneous discarded scrap material and equipment is located within the northeast quadrant,

e former drum baling area. A detailed inventory of these materials has not been

reliminary inspections have identified vehicles and scrap construction equipment

h-low levels-of uranium;-as well-as-asbestos-and-possibly- PCB-contaminated

ner carcasses and capacitors.

ABQ/OU3FS/LDR 1-49-20-90 1-33
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20 INTRODUCTION TO SCREENING OF ALTERNATIVES

containment alternatives to be developed. The preliminary remediation goals are developed on

the basis of chemical-specific ARARs, when available; other available information; and

site-specific, risk-related:factors.

~ -

The second step is to ral response actions for each medium of interest defining

pumping, or other actions, singly or in combination, that

8
=]
-
g.
[¢]
=]
o~
=1
[¢]
=
5
=

may be taken to satisfy the remedial action objectives, as well as the location and action-specific

ARARs for the site.

The tHird step is to identify and screen the tee gies applicable to each general response

action to eliminate those that cannot be im technically at the site.
The fourth step is to identify and evaluat rocess options to select a representative
process for each technology type retained for consideration. Although specific processes are
selected for alternative development and evaluation, these processes are intended to represent

the broader range of process options within a general technolo

cause the site is yet
to be fully characterized (e.g., types, quantities, and levels of co it was infeasible to

screen process options, except for general effectiveness, and apply them:to the alternative

~

radiological and hazardous substances from the site to as low as reasonably achiev
to reduce concentrations of radiological and hazardous substances to acceptable healt

levels, preventing exposure to radiological and hazardous substances, or some combina

these measures.

ABQ/OU3FS/LDR.1-4/9-19-90 2-1
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A sixth step involves identifying and describing volumes or areas of media to which general

: itens might be applied, taking into account the requirements as identified in the

to eliminate those that are not suitable for detailed analysis.

These steps (Figure 2 he approach used throughout this document. This chapter
discusses remedial act
Chapter 3.0 identifies
describes the alternati

screens the alternatives:

2.1. REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) are medi

perable-unit-specific cleanup goals for

protecting human health and the environm 1988a,c). The objectives must address the

contaminants of concern and the exposure eceptors identified in the

Operable Unit 3 RI baseline risk assessm

In determining RAO:s, all significant sources and exposure pathways must be identified to
ensure that the RAO for a single source or pathway adequately
total risk that may be associated with the site. At the FMPC, t

rotects the receptor from the

tal:allowable risk.

operable unit because the

limiting the risk from a single operable unit to 25 percent of th
Twenty-five percent was chosen as the allowable risk from a sin:E
FMPC RI/FS is being managed as four source operable units ar single environmental media

operable unit. Conservatism is built into this criterion because the same receptor would not be

affected by the exposure pathways associated with all operable units. If a single operable unit
is identified as contributing multiple, significant sources or exposure pathways by

constituent may contact a receptor, operable-unit-specific RAOs should address this iss;

ABQ/OU3FS/LDR.14/9-19-90 2-2
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Site
Characterization

Scoping

Establish Remedial Action Objectives
and General Response Actions
(Chapter 2.0)

Identify Potential Containment,
Removal, Treatment, and Disposal
Technologies and Screen Based on
Technical Implementability _
(Chapter 3.0)

Y

Evaluate Process Options Based on
Effectiveness, Impiementability, and
Relative Cost to Select a Representative
Process for each Technology Type
(Chapter 3.0)

Repeat Previous Scoping Steps:.
-Determine New Data Needs

-Develop Sampling Strategies Yes
and Analytical Support to o
Acquire Additional Data
-Repeat Steps in R Site
Characterization
Combine Media-Specific
Technologies into Alternatives
(Chapter 4.0)
Y
Develop Alternative
Screening Methodology
(Chapter 5.0)
Evaluate Alternatives Based on
Effectiveness, Implementability, and
Relative Cost, to Select
Alternatives for Detailed Analysi
(Chapter 6.0)
NOTE: Detailed Analysis
Chapter references refer to of Alternatives

chapters in this document only.

(Follow-on Task)
FIGURE 2-1. OPERABLE UNIT 3 ALTERNATIVE DEVELOPMENT

AND SCREENING PROCESS

SYys~
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As stated in the preamble to the National Oil and Hazardous Substances Pollution Contingency
EPA 1990a), chemical-specific ARARs will be used to the degree possible to
Jiation goals for the operable unit. Where ARARs do not exist for a

It is important to note that the information presented is based on preliminary data that will be

revised as additional data:becomes. available.

2.1.1 Point of Compli

C, the point of compliance must be identified. The point of
hical location at which the RAO must be achieved. At most
hazardous waste sites, the point of compliance is the nearest identified receptor location for

each exposure pathway.

The baseline risk assessment for Operable U. tifies two major human exposure

categories: current land-use exposures and ntial land-use exposures. The current

exposure setting at the site includes activ ntrol (e.g., fencing, restricted access,

~ security measures, etc.). These controls are assumed to remain in place for 100 years, as

required by DOE Order 5820.2A. After 100 years, it is assumed that no active controls can be

relied on for protection of human health.

The point of compliance under current exposure conditions would be:the:FMPC property

boundary. However, to be health protective in developing RA! nce institutional controls are

lost after 100 years, the point of compliance becomes the boundary of the waste unit.

direct radiation RAO:s for the radionuclides of potential concern and meet drinkin

RAO:s for both radionuclides and nonradioactive chemicals of potential concern.

ABQ/OU3FS/LDR.1-4/9-19-90 2-4
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2.1.2 Remedial Action Objectives Based on ARARs
sent of RAOs is concurrent with the identification of frequently used standards or

unit. The 25 percent may require alteration if a single operable unit contains muitiple sources

or exposure pathways or if other operable units do not contain the contaminant.

Chemical-specific identified for the control of radionuclide concentrations in

%3

air and groundwater a ical concentrations in drinking water. These chemical-specific

ARARs are listed in

2.1.3 Remedial Action Obijectives Based on Risk Criteria

For several of the constituents in Operable Unit 3, no MCLs have been developed. In this

case, the RAO is based on available toxicity i ion. EPA provides guidance on using

toxicity-based references doses (RfDs) and ncy factors (CPFs) to determine

acceptable intake levels in water (EPA 19 ethod is similar to the manner used to

» Determine the acceptable daily intake (the RfD) based on dose response

data and appropriate safety factors.

(mg/1) based on the assumption that a 70-kilogram (k
liters of water per day, such that:

[(c mg/M)(2 liter/day)]/70 kg = RED (mg/kg/day), for nc
[(c mgN)(2 liter/day)]/70 kg = (acceptable risk level)(C
for carcinogens

mg/kg/day),

« Apply any site-specific or operable-unit-specific relative source contribution
factors.

2.1.4 Summary of Operable Unit 3 Remedial Action Obiectiires

RAO:s for relevant media associated with Operable Unit 3 are summarized in Table 2-

shown, many of the RAOs for Operable Unit 3 are chemical-specific ARARs-based. Risk-

based RAOs had to be developed for two inorganic metals and 13 organic compounds for the

ABQ/OU3FS/LDR.1-4/9-19-90 2-5
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TABLE 2-1

CHEMICAL-SPECIFIC ARARs APPLICABLE
__ TO OPERABLE UNIT 3 REMEDIATION

September 19, 1990

. Chemical-Specific Standard ARAR/TBC Regulation
Radionuclide
" Emission (Except Relevant and 40CFR61,
Airborne Rn-222) Appropriate Subpart H
Radiation Dose
~ Limits (All pathways) To be DOE Order
considered 5400.5

. Chemicals or

Radionuclides in Arsenic <0.05 mg/l Applicable 40CFR141.11

_ N ; N N . .
~ - ~ o !

Drinking Water

Barium <1.00 mg/l
Cadmium <0.01 mg/l
Chromium <0.05 mg/l
Lead <0.05 mg/l
Mercury <0.002 m
Silver <0.05 mg/1 *
Radium <5 pCill
Aroclor-1254 <0.0005 mg/l
Aroclor-1260 <0.0005 mg/l
1,1-Dichloroethene <0.007 mg/l
Benzene <0.005 mg/l
Trichloroethene <0.005 mg/l
1,1,1-Trichloroethane <0.2 mg/l

ABQ/OU3FS/LDR.1-4/9-19-90
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TABLE 2-2
OPERABLE UNIT 3 REMEDIAL ACTION OBJECTIVES

54ds

Remedial Action Objective

Solid Waste Prevent current and future radiation emissions from causing detectable
 Soils chronic effects.

e Metals -

- Facilities nt and future above-background airborne radiation doses

ng 2.5 mrem, and radon concentrations from exceeding risk

10 to 2.5x107 cancer risk.

nt and future airborne chemical concentrations from
0% to 2.5x107 cancer risk and/or a hazard index of 0.25.

Prevent direct contact with soils or other solid wastes containing uranium
at levels greater than 35 picoCuries per gram (pCi/gm) (approximately
50 ppm).

jould contribute to inorganic and organic
rations exceeding risk levels of 2.5x10° to
zard index of 0.25.

Prevent erosion of soi
chemical surface wate
2.5x107 cancer risk a
Prevent erosion of $oi ld contribute to surface water
concentrations of chemicals in Operable Unit 3 from reaching
concentrations in excess of 25 percent of those reported in Tables 2-3
and 2-4.

Prevent circumstances that may cause leachi ntaminants to

groundwater.

Prevent current and future radiation do
from exceeding 25 mrem/year.

grating from soils or wastes
Perched Prevent releases of radionuclides to the groundwater exceeding total
Groundwater uranium levels of 20 picoCuries (pCi/l) (approximately 30 ug/).

Prevent releases of inorganic and organic chemicals in ex
concentrations shown in Table 2-3 and 2-4.

A ' . L l l ] ’- - ‘ ) O ’ l .
o " . . - : \
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perched groundwater pathway. RAOs for each medium are briefly summarized below. An
t be applied across all media is that total cancer risk from radionuclides be below
10* to 10° goal set forth in the NCP, or 2.5 x 10% to 2.5 x 107

Remedial actions encompassing Operable Unit 3 prevent direct contact with and inhalation of
soils and other solid wastes that contain chemicals and radionuclides at concentrations that do

not meet RAOs, hum environmental criteria. The goal is to prevent contact with

chemicals in the solid uld result in cancer risks of 2.5 x 10 to 2.5 x 10 7 and

noncancer hazards tha bove a hazard index of 0.25. Radionuclides must also follow
limits specified in DO
operable unit limit of 25"mrem/yr).:* An additional remediation goal of Operable Unit 3 is to

).5, which limits the radiation dose to 100 mrem/yr (or an

prevent penetrating radiation doses to the public from exceeding 25 percent of the 100 milli
roentgen equivalent man (mrem) annual dose limit, as specified in DOE Order 5400.5. This

) for Operable Unit 3. 40CFR61 Subpart H
rne nuclides except Radon-222.

rable Unit 3.

order has been identified as to be considered

allows for a 10 mrem/yr limit to the public

Twenty-five percent of this limit is 2.5 mr

The acceptable residual concentration for total uranium in surface soil is assumed to be
35 pCi per gram (approximately 50 ppm). This concentration was developed from the Nuclear

Regulatory Commission (NRC) Branch Technical Position, "Disposal or On-Site Storage of

Residual Thorium or Uranium (Either as Natural Ores or Wit gl ers Present) From

Past Operations” (1981) and has been adapted for numerous s roughout the United States.
Most areas of organic and inorganic contamination discovered in iae Production Area also
contain uranium. Existing restrictions on handling, storing, and transporting uranium

contaminants will be used. In the event that hazardous chemical contamination of soils is

discovered without radiological contamination, it would typically be found in smal
that could be packaged in 55-gallon drums and transported off or on site. Verification that

the material contains no radiological contamination would be required before shipme

ABQ/OU3FS/LDR.1-4/9-19-90 2-8
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2.1.4.2 Perched Groundwater -

m is the potential for the constituents of the Production Area and suspect areas

erlying Great Miami Aquifer sometime in the future. Remedial action

ped for perched groundwater specify-that future releases should not exceed
fied in 40CFR141), and for chemicals without MCLs, future releases should not
exceed risk-based derived cleanup levels. Specific perched groundwater RAOs for Operable

-Unit 3 chemicals are listed in Tables 2-3 and 2-4.

In the absence of an M{] ium in community water systems (aside from radium, which
the approval of an MCL not expected until 1992, the DOE

" in the form of acceptable residual concentration levels be

has a promulgated MCL}, and »
is proposing that a "fun
approved for use at the ' FMPC. “This proposed concentration for uranium (in natural isotopic
proportions) is 20 pCi/l and corresponds to a mass concentration of 30 ug/l of uranium.

Remedial actions at the FMPC will be based on

ompliance with the "functional MCL" and will

be reviewed, as necessary, when the final MC ranium is approved by EPA.

Various methods and criteria were conside ining an acceptable concentration for
uranium in drinking water (or groundwate; used as a drinking water supply). A
concentration limit of 100 ug/l (67 pCi/l) was recommended by Wrenn et al. (1985). A limit of
105 ug/l for adults is derived from the reference dose of 3 ug/kg per day for uranium. Both of

these limits are based on chemical toxicity considerations.

An acceptable concentration for uranium in groundwater can a derived from radiation risk
al radioactive materials from
n limit of 30 pCi/l or 45 ug/l
for combined uranium-234 and uranium-238 to present the same level of risk as for radium at

its MCL or 5 pCil (52FR36001 and EPA 1987).

considerations. In the proposed standards for the control of r

inactive uranium processing sites, EPA has proposed a concent

The allowable concentration (20 pCi/l) is derived from a radiation dose limit of 4 milli
(mrem) per year. This is the dose limit used for beta- and gamma-emitting radionucli
40CFR141.16.

ABQ/OU3FS/LDR 1-4/9-19-90 2-9
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GROUNDWATER REMEDIAL ACTION OBJECTIVE
FOR INORGANIC CHEMICALS IN OPERABLE UNIT 3

FMPC Action
Acceptable Level for a
Basis for Remedial - Water Concentration Single Operable Unit®

Chemical Objective (mg/) (mg/)
Arsenic 0.05 0.0125
Barium 1.0 0.25
Cadmium 0.01 0.0025
Chromium 0.05 mg! MCL 0.05 0.0125
Lead 0.05 mg/1 MCL 0.05 0.0125
Manganese 0.2 mg/kg/d RfD® 7.0 1.75
Mercury 0.002 mg/1 MCL 0.002 0.0005
Silver 0.05 mgN1 MCL 0.05 0.0125
Zinc 0.2 mg/kg/d RfD 7.0 1.75

*Twenty-five percent of ARAR or risk-based standard (may require
contains multiple sources or exposure pathways or if other operab

contaminant)

eration if a single operable unit
nits do not contain this

*Maximum Contaminant Levels reported in 40CFR141 - National Primary Drinking Water Regulations

‘Reference dose reported in United States Environmental Protection Agency. 1990b.

Information System (IRIS).

ABQ/OU3FS/LDR.1-4/9-19-90
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FMPC Action

Acceptable Level for a

Basis for Remedial Water Concentration Single Operable Unit?
Chemical Objective (mg/) (mg/)
Acetone N 3.5 0.9
Anthracene 10.5 2.6
Aroclor-1254 0.0005 0.00012
Aroclor-1260 0.0005 mg/1 MCL 0.0005 0.00012
Bis (2-ethylhexyl) 0.014 (mg/kg/d)! CPF? 2.5x 103 6.3 x 10
phthalate
Benzyl alcohol 0.3 (mg/kg/d) RfD 10.5 2.6
Beta-BHC 1.8 (mg/kg/d)? CPF 4.8 x 10°
1,1-
Dichloroethene 0.007 mgN1 MCL 0.007 0.0018
Benzene 0.005 mg/1 MCL 0.005 0.0012
1,1-
Dichloroethane 0.091 (mg/kg/d)! CPF 9.5 x 10°
Fluoranthene 0.04 (mg/kg/d) RED 0.35

" *Twenty-five percent of ARAR or risk-based standard. (May require alteration if a single operable unit

contains multiple sources or exposure pathways or if other operable units do not contai

l, ®Reference dose (Rfd) reported in United States Environmental Protection Agency. 1990b. Inteprated Risk

l ‘Maximum Contaiminant Levels reported in 40CFR141 - National Primary Drinking Water Regul

Information System (IRIS).

ions.

 Cancer Potency Factor (CPF) reported in United States Environmental Protection Agency. 1990b.

Integrated Risk Information System (IRIS).

ABQ/OU3FS/LDR.1-4/9-19-90
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TABLE 24
(Concluded)
e o FMPC Action -
Acceptable Level for a
Basis for Remedial Water Concentration Single Operable Unit?
Objective (mg/) (mg/N)

Fluorene 14 0.35
Naphthalene 0.14 0.035
Phenol 21.0 53
Pyrene 0.03 (mg/kg/d) RID 1.05 0.263
4-methyl-2- 0.05 (mg/kg/d) RfD 1.75 ' 0.44
pentanone
(methyl isobutyl
ketone)
Trichloroethene 0.005 mg/l MCL 0.005 | 0.00125
1,1,1- 0.2 mg/1 MCL 0.2 0.05
Trichloroethane
N-nitro- 0.0049 (mg/kg/d)? CPF .0018
sodiphenylamine

*Twenty-five percent of ARAR or risk-based standard. (May require alteration if a single operable unit

contains multiple sources or exposure pathways or if other operable units do not contain the contaminant)
*Reference dose (Rfd) reported in United States Environmental Protection Agency. 1990b..:Integrated Risk
Information System (IRIS).

‘Maximum Contaiminant Levels reported in 40CFR141 - National Primary Drinking Water Re

dCancer Potency Factor (CPF) reported in United States Environmental Protection Agency.

Integrated Risk Information System (IRIS).

ABQ/OU3FS/LDR 1-4/9-19-90 2-12
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allowable concentration assumes an annual ingestion rate of 730 liters of

In the absence of definitive chemical solubility information for uranium in groundwater at the
FMPC, it is assumed-that uranium in drinking water is relatively soluble with five percent of
ingested uranium passing:into:the:blood. The radiation dose conversion factor corresponding to
Guidance Report No. 11 (EPA 1988b). The radiation

se equivalent) per unit ingested quantity of uranium

this solubility is given

dose (50-year committed
(natural isotopic propo x 10* mrem/pCi. The allowable concentration is calculated
by dividing the annual radiation dose limit (4 mrem) by the annual intake (730 liters) and the

radiation dose conversion factor (2.69 x 10* mrem/pCi). The resultant calculated concentration

of uranium in drinking water is 20.4 pCi/l, which is rounded to 20 pCi/l.

The use of this concentration limit will be ap der a "sum" rule in conjunction with other

radionuclides not specifically listed in 40C rule requires that the sum of the
radiation dose from all radionuclides (excludir 6, radium-228, and radon) via the
drinking water pathway cannot exceed 4 mrem per year.

Activities conducted as part of the RI/FS at the FMPC that are i ted by the choice of this

allowable concentration of uranium in water will be reviewed w nal MCL for uranium

is approved by the EPA.

2.2 GENERAL RESPONSE ACTIONS
General response actions are identified for contaminants of concern to satisfy the remedial

action objectives. The response actions considered applicable for Operable Unit 3 are no

action, containment/treatment, excavation/treatment/disposal, collection/treatment/

near-term containment, far-term excavation/treatment/disposal.

ABQ/OU3FS/LDR.1-49-19-90 _ 2-13
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The above response actions can generally be described as follows:

an: Represents no further remedial action at the site in addition to
hat is:currently proposed as part of other operational or regulatory compliance
such as monitoring and security controls.

nment/Treatment: Represents a minimum action scenario that is intended
ate (by containment technologies) the wastes and to minimize the mobility
of the contaminants and the vertical and horizontal infiltration of rainfall into
and through the solid wastes to the underlying soils and perched groundwater.
In situ treatmen inated materials to reduce the toxicity, mobility,
and/or volume nts will be considered.

» [Excavation/Trea /i I: Involves the removal of waste material to an on-
site treatment or disposal facility that will restrict
osure. This action involves removal technologies,
post removal action ¢ disposal options, and treatment options to reduce the
toxicity, mobility, and/or volume of the contaminants.

» Collection/Treatment/Disposal: Involves the containment, collection, and

treatment of contaminated water. This includes collection/treatment of
water from perched groundwater pump other actions (e.g., equipment
cleanup and dust suppression activiti

Near-Term Containment, Far-Term E isposal: Involves a
near-term contamination containment wed by a long-term
excavation/treatment after the decontamination, decommissioning, and dismantling
of facilities. It is designed specifically to address contaminated soils under
facilities. In situ treatment of contaminated media to reduce the toxicity,
mobility, and/or volume of contaminants will be considered.

ABQ/OU3FS/LDR.1-4/9-19-90 2-14
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

ponse actions discussed in Chapter 2.0 will be defined further in this chapter to
technology types. This chapter will identify and evaluate technology process
ect one or more representative processes for each technology type selected for

evaluation. Due to the lack of site characterization data and information, it was not possible to
determine whether or not specific technology types and/or process options could be effectively '

implemented at the si effectiveness was the main factor considered during this

screening of technolo process options. Implementability and cost played limited

roles in the screening ell. At this stage, the entire screening process focused on:
1) potential effectiven options in handling the estimated areas or volumes of

media and meeting the remediation goals identified in the remedial action objectives, 2) the
potential impacts to human health and the environment, and 3) how proven and reliable the

process is with respect to the known contaminants:on site.

For Operable Unit 3, 16 general technology re considered. These technology types

consist of capping, subsurface barriers, sto gement, groundwater extraction,

groundwater treatment, soil treatment, packaging and transportation, thermal treatment, on-site
waste disposal, off-site waste disposal, discharge, mechanical removal, facility removal, waste
segregation and volume reduction, metals decontamination, and stabilization. The technology

process options that apply to these technology types are listed in Tabl

The technology process options, and rationale for elimination ed process options are

discussed in the following sections. In most cases, several pro ptions are retained for each
technology type.” This is done because in most cases either tw more processes are
sufficiently different in their performance and/or two or more process options together serve as

a possibly viable solution. Also, because of the various types of contamination (e

organic, inorganic), it was necessary to retain a number of process options for each tec
type. The technology types and technology process options retained for evaluation are

Figure 3-3 (at the end of this chapter). Where possible, innovative technologies also h

retained for further consideration (e.g., hydrocyclonic separation). In accordance with

ABQIOU3FS/LDR.1-4/9-20-90 31
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IDENTIFICATION OF TECHNOLOGY TYPES AND PROCESS OPTIONS
FOR OPERABLE UNIT 3

Capping
gle-Layer Cap
Multilayer Cap
Temporary Cap

Sump Repair/Replacement

Subsurface
Slurry Wall
Grout Curtains

Storm Water M
Diversion and Collecti
Grading
Revegetation

Groundwater Extraction

Interceptor Trenches: Horizontal

Drains, Open Ditches
Dedicated Well System
Wellpoint System
Jet-Eductor System
Vertical Sand Drains
Electro-Osmosis

Groundwater Treatment
Ion Exchange
Flocculation
Clarification
Centrifugation
Filtration
Flotation
Evaporation
Reverse Osmosis
Denitrification
Adsorption
Stripping
Ultraviolet Radiation/Oxidation

Soil Treatment
Gravimetric Separation
Soil Washing
Chemical Extraction
Hydrocyclonic Separation

- Compa

Off-Site Transportation and Packaging
Limited Quantities

Low Specific Activity Material
Type A Quantities -

Type B Quantities

Rail and Truck Transportation

Thermal Treatment
Multiple Hearth
Circulating Bed Combustion
Plasma Arc

On-Site Waste Disposal
Permanent On-Site Disposal Facility

Off-Site Waste Disposal
Approved (Licensed) Off-Site Disposal
Facility
Landfilling

Discharge
ischarge to the Great Miami River

Mechanical Removal

Heavy Construction Equipment
. Facility Removal

Demolition

Sorting
Shreddi

atals Decontamination
Liquid Abrasive Blasting
Freon Cleaning
Electropolishing
Physical and Chemical Sep
Pelletized Carbon Dioxide

Stabilization

Surcharging

Vitrification

In Situ Vitrification
Cement-Based Stabilization
Thermoplastic Stabilization

ABQ/OU3FS/LDR.1-4/9-20-90
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guidance, innovative technologies may be retained for evaluation if they are judged to be

implementable and if available information indicates that they will provide better treatment,

ed to cover known areas of soil contamination. Capping involves the installation
of a barrier over the surface of the contaminated area to control erosion and prevent leachate

generation and migration from surface water infiltration. Capping is-an effective, relatively

inexpensive technology events vertical mobility of contaminants from surface water

pping can control erosion and reduce or eliminate the direct

infiltration due to prec§1
and indirect exposure to contact, inhalation, and ingestion of contaminants.
Existing subsurface coril mination is not directly controlled or otherwise remediated by capping.
Caps can be of single or multiple layers and can consist of asphalt, chemical sealant/stabilizer,

natural clay-rich soils, fortified clay, concrete, synthetic membrane, or multimedia containing two

or more layers of these materials. Single-lay: are constructed of the low-permeability

materials mentioned above. Natural soil an are not recommended because they are

susceptible to freeze/thaw cycles and becau o drying can cause shrinking and

cracking.

A properly designed capping system confines the materials in place, thereby eliminating handling

and possible exposure problems encountered in alternatives in which bination of

excavation and removal are used. Sump repair is similar to the poraty cap process.

Possible technology process options from the capping technolo gory include single

layer cap, multilayer cap, temporary cap, and sump repair.

3.1.1 Single-Layer Caps
Single-layer caps can control erosion and reduce or eliminate the direct and indire

pathways due to contact, inhalation, and ingestion of contaminants. Also, they can pr

impede leachate generation due to surface water infiltration. At the FMPC, surface

ABQ/OU3FS/LDR 1-4/9-20-90 33
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reason, single-layer caps are considered a viable alternative for immobilizing soil contamination

Caps are not viable as a groundwater control measure at the FMPC due to the

and interference caused by existing facilities creating difficulties for

3.1.2 Multilayer Caps
Multilayer caps are generally designed in accordance with EPA guidelines under RCRA

(see Figure 3-1). Th Hinies. recommend a three-layer system that consists of:

e An appro: ot thick upper vegetative layer
« An approximately: t thick combined filter and drainage layer
e A syntheti ner overlying low permeability soil bottom layer

The vegetative layer would be supported by a topsoil cover. The drainage layer would consist

of sand with a filter between the sand drainage layer and the upper vegetative layer. The low

permeability layer would consist of a compacted layer placed just beneath a membrane

layer. This design would divert infiltrating li ay from the enclosed contaminated

materials. The multilayer cap will be retai er evaluation.

3.1.3 Temporary Caps
A temporary cap can also be utilized for floors of contaminated facilities as appropriate.

The temporary capping process consists of placing an epoxy-base or polyurethane coating on

the floor of the facility. Prior to coating, the floor would be sho and cleaned. This

surface preparation method would be used in conjunction with & detection
instruments to remove radiologically contaminated concrete, as as to provide an acceptable
profile for proper adherence of the coating to the existing concr: The shotblasted material
and any contaminated concrete rubble would be removed and disposed of as contaminated

waste. This coating would diminish penetration of radioactive emissions from the underlying

contaminated soils through the floor and serve as a barrier to downward movemen

that may temporarily collect on the floor. The temporary cap is retained for further

ABQOU3FS/LDR1-4/9-20-90 34
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3.1.4 Sump Repair/Replacement

FMPC have been identified as contamination sources. Sumps are usually located

acilities. Suﬁps will either be repaired or removed and replaced, depending on

ere there are seeping cracks in the concrete will be used to repair sumps as
appropriate. The process is similar to the temporary cap process and is retained for further

evaluation.

3.2 SUBSURFACE BARRIER
The term subsurface b s to a variety of methods whereby low permeability cut-off
walls or diversions are w ground to contain, capture, or redirect groundwater flow
in the vicinity of a site;*"The most“commonly used subsurface barriers are slurry walls,
particularly soil-bentonite slurry walls. Less common are cement-betonite or concrete
(diaphragm) slurry “;alls and grouted curtains. These types of subsurface barriers are discussed

in the following sections.

3.2.1 Slurry Walls
Slurry walls are vertical, low permeability :

contaminants in grmindwater. Slurry walls are a commonly used form of containment because
they are a relatively inexpensive means of reducing groundwater flow in unconsolidated earth

materials. Slurry walls are often used in conjunction with grou

(see Figure 3-2), and have a proven history of success. Soil-bentonite walls have been used for

years for groundwater control in conjunction with large dam pr more recently,

these applications.

hazardous waste sites. There is ample evidence of their success:

There are various types of slurry walls. The types are differentiated by the materials used to

backfill the slurry trench. Portland cement, bentonite, and water are used to cons

cement bentonite slurry wall. The slurry is placed in a trench, where it forms a barri water
flow. The only difference between the cement-bentonite and the soil-bentonite slurry
the addition of portland cement. Also, cement-bentonite slurry sets up into a semirig
(inflexible) solid and is therefore usable in areas where the topography varies. In addition, the

mixing process does not require a large on-site mixing facility.

ABQIOU3FS/LDR 14/9-20-90 3-6
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Usually, construction of these barriers is relatively straightforward. However, at the FMPC,

underground structures, buildings, utilities, and other surface features, including

nder construction extremely difficult. A continuous impermeable layer must
elow-the-zone-of-contamination -to-provide-an-underlying barrier-to -migration.
ed alone or in conjunction with caps and/or groundwater treatment systems; such
as extraction wells. Slurry walls alone help reduce horizontal migration. In conjunction with
other treatment systems, they help prevent the generation of leachate. Slurry walls are a viable

containment process O o the nature of existing facilities, they should be considered

where construction co
her evaluation. The RI also will examine the extent and

ontal layers in the glacial overburden at the FMPC.

3.2.2 Grout Curtains

Grout curtains are subsurface barriers created i

nconsolidated materials by pressure injection.

Grout barriers can be many times more costl lurry walls and are generally incapable of

attaining truly low permeabilities because the integrity of the curtain cannot be
confirmed by remote construction. While o operation and little or no
maintenance, grout curtains may reqtiire
even if a very small gap is left in the barrier, it can enlarge quite rapidly by piping or tunneling
if a sufficient hydraulic gradient develops across the wall. Grout curtains are a specialty

technology process option seldom applied to hazardous waste sit

3.3 STORM WATER MANAGEMENT
Capping is associated with storm water management technology process options such as
collection ditches and sedimentation basins. Surface water control structures are designed to

accept rainwater runoff from the cap and run-on from adjacent areas. Surface w

and collection techniques are useful support techniques that may be used either in com
with each other or with other selected process options. Some of these techniques can:be used

during site work and can be effective in preventing worker contact with surface runoff

ABQ/OU3FS/LDR.1-49-20-90 3-8
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contaminated water. Sedimentation basins will be used as a form of diversion/collection.

asins contain site surface water and runoff for a specific period of time to allow

f suspended soil sediments, prior to off-site discharge.

tm water management technology process options, grading and revegetation, -are
incorporated into the design of caps when appropriate. Grading and revegetation, in
combination with capping, are viable technology process options for containment. Diversion

and collection, gradin etation will be retained for further evaluation.

3.3.1 Diversion and

Surface water diversio n forms an essential part of storm water management and

includes dams, dikes/betins, channels (earthen/pipe), waterways, terraces/benches, chutes,
sedimentation basins, collection ditches, levees, and floodwalls. These techniques can be used

as temporary or permanent measures for effective surface water control to prevent flooding,

control erosion, direct surface runoff, and inc e stability of sloped surfaces.

Surface water diversion and collection tec useful support technology category

techniques that may be either used in com each other or with other selected
process option technologies. Some of these techniques are commonly used during site work
and can be effective in minimizing the contact of surface runoff with contaminated water and

waste material.

Surface water diversion and collection is a viable technology pre option when used in

conjunction with other remedial action technologies and is there retained for further

evaluation.

332 Grading

Grading is a general term for techniques used for managing surface water runoff
helping control infiltration and erosion. Soil spreading and compaction, which are ess

components of grading, are used extensively in land development and at sanitary landfi

ABQIOU3FS/LDR 1-4/9-20-90 39
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Grading modifies the ground surface to permit more efficient movement of water across the

N

t nonerosive velocities whenever possible. Where the potential for erosion is

|
-l

]

|

!

|

economical method of helping control infiltration, diverting runoff, and minimizing erosion.

ﬁ

Grading assists in preparing a suitable soil cover that can support beneficial plant species. It is

cap design, performance, and reliability. Revegetation plays

disposal site. The techniques and“équipment used in grading operations are well established

and are widely used. It is usually possible to find contractors and equipment locally.

sion, differential settlement infiltration,

and leaching of wastes; it also roughens an soils, thereby preparing them for

revegetation. For grading to be effective, i to remove depressions and to repair

slumped or badly eroded slopes.

Grading, in combination with capping, surface sealing, and revegetation, is a viable technology

process option for containment of materials in a suitably designe

nstructed facility. It is,

however, a support technology process option and will be retain “further evaluation.

3.3.3 Revegetation

Revegetation (providing a vegetative cover) assists in stabilizin surface and is generally
used in conjunction with capping and/or grading. It reduces erosion by wind and water and

helps to develop a stable and naturally fertile surface environment. Revegetation

for upgrading the appearance of a possible disposal site. Planning involves the selecti

- el Ek R R Q@ W g e ag we

suitable plant species, seed bed preparation, seeding/planting, mulching and/or chemica

stabilization, fertilization, and maintenance. Revegetation has application for both

{

short-term stabilization (including intermediate covers at waste disposal sites) and long-term site

reclamation.

-

ABQ/OU3FS/LDR.14/9-20-90 3-10
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The selection of suitable grasses, legumes, shrubs, and trees is a very important aspect of

egetation. Additional factors include the use of mulches and stabilizers, the

uired doses of lime/fertilizers, and optimum timing in seeding. Revegetation

6rage of materials. It can stabilize the surface of the disposal facility and reduce

erosions and, thus, contribute to the effectiveness and reliability of a cap.

With proper planning, : and.implementation, a revegetation plan can reduce erosion and
stabilize the surface o

graded slopes, in com

vered disposal site. A multilayered capping system with properly
itable vegetative cover (e.g., grasses, legumes, and shrubs),
is capable of isolating from surface water input.

Vegetative covers require frequent maintenance, but may prevent more costly maintenance from

erosion of surface soils. However, with the proper revegetation, maintenance can be minimal.

Revegetation is also important to the integri erformance of dikes, waterways and

sedimentation basins. Revegetation is a viab nent of a storm water management system

and is retained for further evaluation.

3.4 GROUNDWATER EXTRACTION

All of the proposed groundwater extraction systems will require the water to be transported to

either a treatment plant or to the discharge location. Two options are available for this

transportation: trucking on a daily basis or a water conveyan

a trucking option is
selected, surge tanks will be located at all pumps or drains. Th 1 nks would be emptied
into tanker trucks as neceésary and the water would be transpo to thé water treatment
plant. If the option of a conveyance system is selected, piping will be installed from all pumps

and drains to the water treatment plant.

Contaminated groundwater located in shallow, perched, relatively sandy layers at t
removed by several technology options. Water extraction systems may include interce
trenches, wellpoint systems, jet-educator systems, dedicated well systems, vertical sand
and electro-osmosis. A brief description and explanation of the relative applicability of

technology process option follows.

ABQ/OU3FS/LDR 1-4/9-20-90 3-11
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clude both open ditches and horizontal drains. An open, sloping ditch, when

:  total gravity head in the formations will be higher than the head in the ditch. -
Consequently, water flows from higher to lower pressure. Open ditches are not advised
because they impede surface traffic and represent a long-term hazard to personnel at

the FMPC.

Horizontal drains are in a temporary excavation that remains open only for the

duration of drain construc izontal drains are usually constructed with perforated pipe
placed in a medium of™ nd or gravel. The perforated pipe is placed beneath or at the base of
the strata to be drained, with sand or gravel placed contiguously with that strata. The
remainder of the excavation is typically filled with native materials. The system is generally

sloped to a common collection point or sum the water is pumped to the surface.

Horizontal drains work well in thin, less perm terials, but do not perform well in thick,

highly permeable materials because of the ess in draining these formations by this
method, and dangers in excavating thick, caused by instability of sidewalls during

construction. Horizontal drains are retained for evaluation in conjunction with other technology

process options.

3.4.2 Dedicated Well System

A dedicated well system is a network of independent wells, eac;

h:a:dedicated pump
installed within the well. This system is particularly well suitedg xtracting large quantities of

water from thick layers of permeable materials. Proper comp055 sizing and interwell spacing

allows dedicated wells to be adapted to thin, less permeable materials. At the FMPC, the

saturated thickness of the more permeable sandy materials is typically less than five feet.

Considering the aquifer thickness and apparent, relatively low hydraulic conductivit
materials, this type of system is rendered marginally adequate to function for the entire
Individual wells located where greater aquifer thickness, lateral extent, and permeability

encountered are viable for local removal of contaminated water.

ABQ/OU3FS/LDR 1-49-20-90 3-12
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Descriptions from boring logs of the saturated materials in the perched groundwater zones
sandy materials have a silt component, and may grade laterally into sandy silts.
do not appear to be continuous over a wide area, generally do not exceed
,~and-are usually less than 20 feet beneath the surface. For these reasons,
gystems have limited applicability for removing contaminated water from the
perched groundwater zone, but they will be retained for further evaluation for appropriate

applications.

3.43 Wellpoint Syste
A wellpoint system co

-diameter riser pipes, usually installed in a linear or circular

configuration, with th ted to a common header and pumped by one or more

wellpoint pumps. Spacing between wellpoints is generally determined by the depth of
placement and the cone of depression generated by the pumping system. Wellpoints may be
surface-driven, water-jetted, or placed in predrilled holes, with filter pack placed around the

screen (Department of Army, Navy and Air F¢

Wellpoints are suitable for water extractio
perched groundwater conditions at the
aquifer exceeds approximately 1 x 10 centimeters per second (the approximate limit of gravity
drainage). A comparison of installation techniques indicates that installation by surface driving

produces the least effective wellpoint because minimal filter pack i ided, and clogging or

damage to the screen and riser can occur during installation. is“accommodated by

installing wellpoints at a closer spacing, or by testing individual ints:and reinstalling as

necessary. Water-jetted wellpoint installation is not recommended at hazardous waste sites
because of the relatively large volumes of water used and the high water pressure employed.
Both conditions may, in the short term, adversely affect the contaminant plume. Wellpoints

installed in predrilled holes are the most effective because a large filter pack can be

accommodated and because installation can be easily controlled and verified. This

most expensive method of installation.

c€n

In soils classified as sandy silts and silty sands, the hydraulic conductivity may range

1x10° and 1 x 10 centimeters per second; drainage cannot be readily achieved by gravity

ABQOU3PS/LDR 14/9-20-90 3-13
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alone, but may be aided by using a vacuum wellpoint system. This system is essentially a

wvellpoint system in which a partial vacuum is maintained at the well screen and

A jet-eductor system point screens attached to jet-eductors installed at the end

of double riser pipes. pressure pipe to supply the jet-eductor pump; the other

pipe is for discharge uctor pump. A jet-eductor system is installed in a similar
manner to that of a co 1l system, but it has the advantage of being able to pump
small quantities of water from low-permeability materials at depths as great as 100 feet. This

system is not necessary at the FMPC because the shallow, perched groundwater resides

primarily at depths less than 20 feet. For thi , this technology process option will not be

carried forward for further evaluation.

3.4.5 Vertical Sand Drains o
Vertical sand drains consist of a column of sand placed in a cased hole that has been driven or

drilled through soil. Once the sand has been emplaced, the casing is removed and the surface

plugged and capped. Vertical drains can be used to connect sev

latively permeable
strata that are separated by zones of low permeability materia ater-can be drained from
the upper permeable zones into a lower permeable zone, where ;be; extracted by one of
the other technologies described for the extraction of groundwa; is technology process

option is retained for evaluation in conjunction with other technoi

3.4.6 Electro-Osmosis

Water cannot be readily extracted from soils such as silts, clay-rich siits, and clay

electrical current. Water contained in soil voids migrates away from a positive electrod
toward a negative electrode. If the negative electrode is also a wellpoint, the water can b

effectively removed from low permeability soils by pumping. Because other less sophisticated

ABQ/OU3FS/LDR.1-4/9-20-90 3-14
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technology process options are available to effectively remove the contaminated water from

at the FMPC, and because electric potential may cause polarization of dissolved

Groundwater treatment may be required because water may contain metal contamination,

-

low-level radioactivity, organics, and/or high nitrates. Due to the complex composition of the
no single treatment technology process option is capable of
10 desired concentrations. Therefore, all of the following

en retained for consideration as components in a treatment

-n
o,
(®]
o
~
;
[e]
9

train that would be designed to ictively reduce groundwater contaminant concentrations to or

below the required levels.” The following section discusses those treatment processes for

_\
g
i

treating the relatively concentrated contaminated waters beneath the FMPC. Residue resulting

from the treatment process is in the form of sludge. This by-product of the treatment process

would be retained for on-site or off-site dispos

-

3.5.1 Jon Exchange

Ion exchange is a chemical treatment pro certain dissolved ions are removed from

water by exchanging them with other (counter) ions held by electrostatic forces to charged

groups on the surface of an insoluble solid (resin) with which the solution is contacted. Ion

\,

’I _

addition of chemical

exchange resins are typically polymer beads that have been modi
rated for reuse- with a strong
purpose

ating resins that have high

groups that attract various ionic species. The resins can be reg
solution of the exchangeable counter ion. Resin types range fr
demineralization resins that remove nearly all salts to selective

affinities for specific ions.

Ion exchange may be used as a final treatment to remove trace metals and radion

diluted wastewater. Uranium removal by ion exchange is a feasible technology pri
that has been implemented in the field. Laboratory and field trials for remoQing uran
drinking water supplies have identified a high absorption capacity and selectivity of res
this radionuclide. The resins may be used once and disposed of, or they may be regenerated,

which will produce a concentrated waste stream for treatment and disposal; the concentrated
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regenerant can be treated with the sludge. Ion exchange is an easily implemented and reliable

cor ology process option. Treatment cost is moderately expensive and will depend

- o gl

in employed and the quantity of the various ionic species removed from the

, |
[

|

£

&

Ion exchange can remove specific inorganic ionic materials and may be a component of the

overall wastewater treatment system and is therefore retained for further evaluation.

3.5.2 Flocculation

Flocculation is the coag mall colloidal suspended solids into larger particles to allow

pa s S
-l sl =

technology process option will not reduce the hazard associated with solids, but it will facilitate

their subsequent treatment and disposal. Typically, laboratory-scale bench settling tests would

3.5.3 (larification

Clarification is a density separation treatment for removal of organic or inorganic contaminants.

Clarification, frequently known as sedimentation, involves the separation of suspended solids

-

from a liquid by gravity. It has no effect on dissolved species. ion can be performed

in large tanks or pits (preferably with a sloped bottom) or in packagec

vendors.

Clarification can either be used as a pretreatment technique t ove organic or inorganic

contaminants prior to downstream processing, or as a final polishing step to produce a high

_ A

quality effluent suitable for direct discharge. Solids separation is usually enhanced

flocculation. Clarification can remove the suspended solids from wastewater. Clarifica

~—

effective first stage treatment for large particles that settle quickly. It is a common pr

can be included in the wastewater treatment system and is therefore retained for furth

evaluation.
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3.5.4 Centrifugation
a density separation treatment. Centrifugation is a process in which the solid

onents of a mixture are separated by the application of centrifugal force. The
' gation is analogous to sedimentation (settling) in which solids are separated
' a result of gravitational force; however, centrifugation increases the applied-

force by several times the force of gravity. |

gver filtration or clarification for solids removal from the

wastewater in that cen

throughput. Deconta

3.5.5 Filtration

Filtration is a method for separating solids fr liquid. The stream to be filtered passes
through a medium that allows the liquid to p h while trapping the solids. Filtration is
commonly used in water treatment plants f oval. Pressure filtration is typically used

for dewatering sludges, which, in turn, re tion and disposal costs.

Filtration usually provides a better separation of solids from water when compared with

clarification. Filtration will not reduce the hazard associated wi uble wastewater

constituents, but it will reduce their volume and further treatment may be necessary.

There are no environmental concerns associated with filtration pt the disposal of any
hazardous sludge generated. Filtration is a commonly used unit gperation that may be used as

part of a waste treatment process and is therefore retained for further evaluation.

3.5.6 Flotation

Flotation is a density separation treatment for removal of finely divided suspended so

bubbled through a waste solution, which causes small particles to rise to the surface
bubbles. This process is effective for the removal of finely divided suspended solids fro;

liquid waste streams. Flotation is typically carried out in an open tank or basin. Flotation

ABQ/OU3FS/LDR 1-4/9-20-90 3-17
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could be a component of a uranium-contaminated wastewater treatment system and facilitate

tment and disposal. As a support step for solids settling, flotation is potentially

evaporating the wastewater. Evaporation could be used to concentrate the salts and solids in

tion will not reduce the hazards associated with these wastes. It

wastewater. Howeve
will only facilitate the
required as a support

aste treatment process. This process will be retained for

further evaluation.

3.5.8 Reverse Osmosis

Reverse osmosis involves diffusion of water through a semipermeable membrane with applied

pressure. It is a separation process that can articles (including dissolved species) as

small as 1 to 10 angstroms (103 to 107 centii

Historically, reverse osmosis has been associated with removal of salts and inorganic compounds

from brackish water. Unlike water, salts and: other contaminants cannot pass through the

semipermeable membrane and therefore are concentrated. The degree of concentration

depends on the pressures and membranes employed. One of th it limitations of

reverse osmosis is related to the tendency of membranes to foul reduce the flux or product
flow. This happens if the solubility limit of the salt species in w. is exceeded. A
stabilizing agent (one that chemically bonds with ions in solutioz form a stable compound)

can be added to reduce this effect (MacDonnell et al. 1989).

Although typical removal efficiency for uranium by this process is approximately 7

same data indicate that 90 percent removal efficiencies can be achieved. Reverse’
concentrate the salts and solids in wastewater and may be part of a wastewater treatm
Some pretreatment of the water to the reverse osmosis units may be required. Reve
could be a component of a wastewater treatment system and is therefore retained for

evaluation.
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a microbial wastewater process by which nitrates and nitrites are reduced to -

n.”Deitrification is a respiratory mechanism in which nitrate/nitrite replaces

that is usually satisfied by the addition of methanol to the wastewater. Denitrification takes

place in an anoxic (no oxygen) environment. In the absence of molecular oxygen, facultative

bacteria use the nitrat es.as a source of molecular oxygen for metabolizing organic

matter for energy. De; ould have no adverse environmental effects, is easily:
implementable, and is hnology process option for wastewater treatment.

Denitrification is therel for further evaluation.

3.5.10 Adsorption
Adsorption is a physical-chemical process that involves the removal of dissolved solids from

liquid waste by adsorption onto a treatment (e.g., activated carbon or activated

alumina). Adsorption is commonly used as ; ng step to remove refractory organics

(i.e., those that resist biological degradation ted waters and wastewaters prior to

discharge. The suspended solids content to an adsorption process step must
typically be restricted to less than 50 milligrams per liter, or system clogging and treatment
failure could result. This condition could be met by implementing solids-removal processes,

such as clarification and/or filtration, prior to the adsorption ste

erall treatment

potentially applicable to the
proposed action: activated carbon adsorption and activated alu
The most common type of adsorption in water and wastewater tment operations is activated

carbon adsorption. Thermal activation creates sites on carbon particles for the adsorption

(physical and chemical) of solution contaminants. The number of these adsorptior
activated carbon is significant compared with other adsorbents, based on a large st
ratio that is typically 1000 square meters per gram. There are two types of activated
granular and powdered. Granular activated carbon adsorption is usually carried out i
or tank, whereas powdered activated carbon is usually added to the waste solution in a process

reactor. Because granular activated carbon can typically be regenerated, whereas powder
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activated carbon cannot, the former is most commonly used in treatment systems. The

3.5.11 Stripping
Stripping can remove dissolved contaminants, primarily volatile compounds, from liquid waste

steams using air or stea ipping (using aeration towers, spray aeration, diffused air

aeration, or air lift pun; ly used to treat ammonia and certain organics such as
acetone, carbon tetra ne, and toluence. The removal is achieved by transferring

the targeted compoun n to air, whereupon treatment of the air generally becomes

necessary. Steam stripping is essentially a steam distillation process in which the targeted
contaminants (e.g., volatile organics) become the distillate. The process can be used to remove

phenols, chlorohydrocarbons, ammonia, or hydrogen sulfide from solution. Stripping could be

part of a wastewater treatment system and is fore retained for further evaluation.

3.5.12 Ultraviolet (UV) Radiation Oxidatiq

The ultraviolet (UV) radiation/oxidation p radiation, ozone, and hydrogen

peroxide to destroy toxic organic compounds: The process oxidizes compounds that are toxic or

refractory (resistant to biological oxidation) in concentrations of parts per million/billion.

Contaminated groundwater containing PCBs, organics, and vol rganics, are suitable for this

treatment process and it will be retained for further evaluatio

3.6 SOIL TREATMENT
The soil treatment technology process options identified for consideration are gravimetric

separation, soil washing, chemical extraction, and hydrocyclonic separation.

3.6.1 Gravimetric Separation
Gravimetric separation is a physical treatment process that involves the separation of

by density through stratification in a fluid media. This is accomplished by placing the

soils/sediments into a pulsating bed of stainless steel shot that is acted upon by a flow of water
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that dilates and then contracts the bed. The material settles over the bed, and stratifies by

and grain size. The higher density particles that are small enough in size tend
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This technology process option has been widely used in the mineral/mining industry, but is of

questionable value for 1eous materials with high clay or organic content. It is not

‘

effective in removal o ically bonded in the soil/sediment matrix.

The process is availab ily and has been tested on soils from the FMPC with little

success. The process ntial disposal of residual fraction as contaminated.

treating the type of materials expected from

Gravimetric separation has not proven successful i

the FMPC and, therefore, is not retained fo

r evaluation.

3.6.2 Soil Washing
Soil washing is a physiochemical treatment pr involves the extraction of organic and

inorganic compounds from soils or sediments by leaching. This is accomplished by passing an
appropriate leaching solution through the soils using an injection/recirculation process. These

f

xcavated soils or sediments

solutions may include water, water surfactant mixtures, acids or b inorganics), chelating
agents, and oxidizing or reducing agents. This process is used ‘
that are fed into a washing unit.

In general, this technology process option has been demonstratéd to remove metallic
compounds of lead, cadmium, chromium, and copper. Use of nitric acid as a leaching agent is
a commonly used commercial production technique for removal from soils or sedi

however, it is not proven.

Only a few mobile units necessary for this process are commercially available. The pr
requires removal of contaminants from the washing fluid. Soil washing is a potentially

option and is retained for further evaluation.
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-removes -toxic/hazardous organics and inorganics from soils"by extracting
y partitioning. The site is flooded with an appropriate flushing solution and the
extracted material is collected. Chemical extraction is a potentially viable option and is retained

for further evaluation.

eclamation process that separates the contaminant from soil
diameter, and generates reusable soil, and concentrates
“based on a novel application of gas-sparged centrifugal
separation using operating conditions/equipment specifications tailored to optimize the

separation of the particular contaminant.

When a suspension of solid particles in a flui tangentially into the top of a conical

chamber, it acquires a spinning trajectory ial velocity of the particles tends to carry

them toward the periphery of the chamb:

descent down the wall while the fluid moves upward in the central core. Because at high

tangential velocities the outward force on a particle is mahy tim ‘than the force of

gravity, cyclones accomplish more rapid and effective separation: than gravitational settling

chambers.
When the particles of the slurry vary in size, the denser particlf ve greater kinetic energy for
a given tangential velocity and, therefore, reach the boundary more quickly than the lighter

particles. By appropriately designing its geometry and operating conditions, a cycl

be used to separate particles by size or specific gravity. When the fluid in the feed'is
this separation can be further aided by the technique of sparging gas bubbles into the
vortex from the interior of the cyclone wall. It has been found that these bubbles ten
create turbulence at the boundary layer with the liquid in the vortex, thereby increasin

probability of collisions with particles in suspension, the lighter fraction of which may adhere to
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and be entrained by the bubbles to form a foam that migrates to the center of the cyclone

elatively lighter weight. Therefore, gas sparging may enhance the classification

3.7 OFF-SITE TRANSPORTATION AND PACKAGING
The U.S. Department of Transportation (DOT), in Title 49 of the Code of Federal

.general categories under which radioactive material may be

Regulations, provides
shipped. Within the

« Type A package quantities
o Type B package quantities

residues will be specified as "normal form"
rements of 49CFR173.469.

Under each of these categories, the Operabl

because they have not been tested to meet t;

3.7.1 Limited Quantities

Limited quantities of radioactive material is a designation for shipping the least restricted
articles and the smallest quantities of radioactive material. Generally, items such as radioactive
igh. the Operable Unit 3

fication, it would not be

watches, clocks, and fire alarms are shipped under this category.
materials could be made to conform to the restrictions of this ¢
practical. This classification places a restriction on the activity | =d in each shipping
container and, due to the radioactivity found in the wastes, it w require an inordinate

number of packages to ship the wastes. The logistics of inventorying and accounting for this
number of packages renders this shipping classification unsuitable for the shipping of the

materials; therefore, this technology process option will not be carried forward fo

evaluation.

3.7.2 Low Specific Activity Material

The advantage to shipping radioactive material categorized as low specific activity is to gain

exemptions from using specification packaging (e.g., Type A, Type B, etc). Whereas the other
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packaging and shipping classifications place a limit on the curie content of a package, the low

specific activity value equal to or less than 0.05 curie, 2) those with a specific activity value

greater than 0.05 but not more than one curie, and 3) those with a specific activity value

greater than one curie

373 T
Operable Unit 3 residues“can be ‘shipped in Type A packaging, which requires that the activity
level in each package does not exceed the A2 value for the radionuclide of concern listed in

49CFR173.435. The design and performance specifications for Type A packaging are listed in
49CFR173.412. Type A packages are designed: A

specific activity packages and are typically use

et more stringent requirements than low

ckaging materials with greater levels of
radioactivity. Type A containers are generafE ensive than low specific activity

containers.

Due to the activity levels and the package activity level restrictions for Type A packages, the

wastes would require an inordinate number of packages. As with the limited quantities

classification, the logistics for storing and accounting for a large Type A packages

would be prohibitive, and therefore, this technology process opti 10t be carried forward

for further evaluation.

3.7.4 Type B Quantities
Type B packaging is required for all wastes that exceed Type A packaging requirements. The

10CFR71.51. Type B packaging is constructed to much higher standards than either T

low specific activity packaging and is much more expensive.
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Generally, shipments of Type B quantities are made in a disposable container that is placed in a

#ck for transportation purposes only. The main advantages to Type B shipments

ger packaging and less risk during shipment due to the higher grade

)

ain-disadvantages- are-cost,-increased-number-of -truck-or-rail-trips;-and---——--——-——--—-
aining Type B overpacks. This technology process option is retained for further

evaluation.

3.7.5 Rail and Truck Transportation

There are currently tw considered for transporting radiological and hazardous

waste: transportation by interstate trucking. There is presently a side track that

runs through the FMP p with a main railroad system. This would be convenient

- en oh =

system. Rail transportation is less expensive (in dollars-per-rail-mile) than highway

transportation. There are fewer accidents per mile and public resistance to rail transportation

would not be expected to be as great. The ra that presently operate out of Fernald are

rtation options, rail and truck, will be
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retained for further evaluation.

3.8 THERMAL TREATMENT
Thermal destruction is a treatment method that uses high temperature oxidation under

controlled conditions to degrade a substance. Thermal destructio

s can be used to
destroy organic contaminants in liquid, gaseous, and solid waste s he hazardous

be used to prevent
he Clean Air Act, all air

he course of the proposed

products of thermal treatment require air pollution control equip
release of undesirable species into the atmosphere. As require
quality and emission requirements will be complied with throught
action by implementing mitigative measures as necessary (e.g., wetting surfaces to minimize dust

generation and controlling vehicular traffic, as well as wearing personal protective

Monitoring will be conducted to ensure compliance and, prior to treatment, necessary

will be obtained.
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The muitiple hearth incj
industrial waste materia;
best suited for hazardof

shredding and sorting.

pretreatment of solid wiste is applied. The principal advantages of multiple hearth incineration
include high residence time for sludge and low volatile materials, ability to handle a variety of

sludges, ability to evaporate large amounts of water, high fuel efficiency, and the utilization of a

supplemental fuels is difficult. The multipl

evaluation.

However, the fluid bed operates with higher velocities than con
recirculates the fluidized material within the system, returning it
(U.S. Department of Commerce 1985).

Circulating bed combustion is suitable for burning solid, liquid, sludge, or gaseous
The advantages of this incinerator are similar to those of a conventional fluidized |
with lower susceptibility to corrosion of the boiler, a less complicated scrubbing system
temperature control, and dry solid waste recovery. Circulating bed combustion will be

for further evaluation.
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3.8.3 Plasma Arc

thermal treatment technology that uses the heat from a plasma torch to create

to detoxify contaminated soil. Organic contaminants are vaporized and

:bath. Metals are retained in this phase, and when cooled, the material is a
nonleachable matrix. This process is most appropriate for soils contaminated with metals and
organic compounds. This process is most useful for difficult to handle wastes. It is effective

ecause electric energy is expensive, it is most beneficial for

with almost any toxic ma
wastes with high solids ining heavy metals and/or organics. Mixed radioactive

wastes can readily be ma Arc will be retained for further evaluation.

3.9 ON-SITE WASTE DISPOSA
A permanent on-site disposal facility will be retained for evaluation for the disposal of waste

material on site. The primary consideration of an on-site disposal facility is to store the

low-level radioactive waste in a manner that re it both secure and retrievable for an

extended period of time without employing € dinary measures.

39.1 Permanent On-Site Disposal Facility: ‘
The permanent on-site disposal facility will provide a permanent pre-engineered environment to
restrict containment migration. The facility will be designed in accordance with 10CFR61 and

40CFR264. The major concern to be addressed is the possible mi ff site of long-lived

radionuclides potentially transported via groundwater to the sha quifer’beneath the site.

This concern will be addressed by minimizing the potential for to reach the waste
storage pile; to mitigate the effects of the groundwater should ach the low-level waste
storage; and to provide intercepting barriers to aid in the collection; sampling, and proper

treatment of any leachate emanating from the area in close proximity to the storage containers.

The concept of the permanent on-site disposal facility is intended for the containmen
low-level radioactive wastes, but the facility would also be usable as a RCRA or mixe
storage facility under the CERCLA agreement and related ARARs (WMCO 1990a).

permanent on-site disposal facility is retained for further evaluation.
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3.10 OFF-SITE WASTE DISPOSAL
3:approved (licensed) off-site disposal facility and landfilling are two off-site waste

ptions. Compatibility testing would be performed prior to bulking wastes for
0 ensure that consolidation will not result in incompatible waste reaction or
s of waste that are unacceptable for off-site disposal. Compatibility testing-

refers to simple, rapid, and cost-effective testing procedures that are used to segregate wastes

into broad categories.

3.10.1 Landfilling

Off-site disposal includ y and incineration. Landfilling of radiological and hazardous

materials is not considered an op due to federal land ban regulations that will likely have
eliminated hazardous e landfilt g by the time remedial actions would be implemented.
Therefore, wastes that are amenable to treatment or incineration should be segregated from

wastes for which no treatment alternative is known. Landfilling is not considered as an option

for a site clean-up action, and therefore, is n " ed for further evaluation.

3.10.2 Approved (Licensed) Off-Site Dis
Contaminated waste can be permanently _ approved (licensed) disposal facility.
After volume reduction, treatment, and packaging the waste would be transported to an
approved (licensed) off-site disposal facility in compliance with 40CFR, Subchapter C, Part 262
and NRC (10CFR71). No untreated wet, raw waste, or free liquids

approved (licensed) disposal facilities. Mixed and/or low-level ra

ill be accepted at most

waste will be
solidified form. An

I

accepted. If identified as mixed waste, it will be accepted only i

approved (licensed) off-site disposal facility is retained for furthe

3.11 DISCHARGE

Discharge refers to the release of treated or untreated groundwater to either a surface water

body via a permitted outfall, or to the subsurface environment via deep well inje
options of discharge to the Great Miami River via an existing or new pipeline has bee

retained for further evaluation.
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3.12 MECHANICAL REMOVAL

ground contaminants will be removed mechanically using heavy construction

equi itaminated soils will be removed from underneath buildings and from open field

yund contaminants will be removed from open field areas and pad areas.

3.1&.1 Heavy Construction Equipment

Techniques for remediating contaminated soils generally involve removal. During the removal

of contaminated soils, it:is:important to minimize the threat of further environmental harm.

Heavy construction equi modified or altered for work in contaminated areas

(i.e., appropriate equi ents such as shields, enclosures, etc. will be used).

Depending on the ext location of contamination (i.e., under facilities, limited
access, open areas, etc.), equipment such as backhoes, endloaders, mining equipment, and/or
automated excavation equipment can be used. Heavy construction equipment will be retained

for further evaluation.

In addition to the mechanical removal of cont soils throughout Operable Unit 3, other

contaminated materials may also be removeg ty of contaminated vehicles and

miscellaneous waste must be addressed. For example; scrap metal piles composed of various

ferrous metal types may need to be mechanically removed to avoid further contact and/or

exposure.

The task of removing contaminated soils from underneath a buil ther structure without

require techniques such as

compromising the structural integrity of such buildings/structur

those used in augmenting sinking foundations and undergroun ng operations.

Before such an activity would commence, a thorough study of the existing building/structure
As

would have to be made to ascertain design capabilities versus the current situation.

most structures, the structure’s load-bearing capability may have been reduced bec
differential settlement, rust/corrosion, concrete deterioration, and/or random failures ca
inadvertent modification of structural members that may have caused changes in desig
paths. Also, the original structural design concept must be thoroughly understood prio

activity commencement.
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alysis would yield information relative to where grade beams and columns or

displacements occur during the excavation. Such displacements could lead to partial or

complete collapse of the above-grade structure.

A thorough analysis o soils and water table will be performed in the near
future. This will be r

their design. Such an

rmine the number and locations of beams/columns and

also reveal whether or not piling would be required. If

(posts), there is no problem. However, if the bearing strength will not support the posts or

shorings, then piling must be emplaced to a sufficient depth where the bearing strength/friction

offsets the induced loads.

Once these analyses have been completed, al equipment in the building should be

deactivated and a methodical plan for exca: implemented.

3.13 FACILITY REMOVAL

Facility removal addresses the demolition of selected contaminated facilities. The demolition of

P
m%inatgd soils would then be

facilities will be continued until the facilities are taken down to ive slabs, pads,
footers, and/or piers. Once this is accomplished, the pads and

removed.

3.13.1 Demolition

Demolition techniques to be employed at the FMPC will be performed in compliance with

DOE Order 5820.2A. Moreover, complete characterization of the facility and ways
the safety of the personnel and the environment will be implemented. Certain intrinsi
characteristics of FMPC facilities may require a few deviations from a standard demolit
approach. Foremost is the relatively high-level contamination known to exist in specifi

of the facilities. Also, although most levels of contamination within and around the subject

ABQIOU3FS/LDR.14/9-20-90 3-30
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buildings have been charted, there is always a possibility that random pockets of considerable

y exist in remote or hard to reach areas (e.g., under eaves, in far corners of

tc.). These possibilities dictate that the facilities be initially and periodically

Because demolition of old structures has a tendency to stir up dust and dirt, means must be

d the likelihood of creating a localized cloud of radioactive
fallout on other areas of= the FMPC, adjacent farms, and
residential or other popi Means to be employed would vary by case and could
includeAspraying with wa nd suppress the formation of dust or the use of

temporary enclosures that could be placed over the entire facility if necessary.

In some FMPC facilities and tank farms, residual nitric acid and other acids may have collected

in tankage and transfer lines to such an exten could pose a hazard to demolition crews
)s) siding was used liberally in original
construction of the facilities. Some of this s ad repair, and has already been

condemned, and must therefore be handle during demolition and transportation.
Disposal of these and other hazardous materials must be carefully considered along with

radiation hazards.

Before the start of demolition activity, a thorough study or surv the“existing buildings will

have to be made to ascertain original design capabilities versus t nt state. As has
happened in many old structures, the load bearing capability may. have lessened because of
differential settlement, rust and corrosion attacking main structu embers, concrete

deterioration, and inadvertent modification of members that may have since caused changes in

design load paths. Random noncritical, localized failures of some structural eleme;

already occurred that could become critical as other members are removed.
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During the study, a structural failure analysis should be made to ascertain where in the

are greatest for a serious failure as demolition progresses. Such an analysis

Thése analyses will yield information to help determine the sequence of structure takedown and

is vital in avoiding a progressive collapse or serious failure during demolition.

Although there could
five steps. First, the
disconnected. Second

Third, the roof and sidinigs would be removed. Fourth, the miscellaneous structural members

would be cut and removed. And fifth, the main structural members would be cut and removed.

be retained for further evaluation.

As a facility removal process option, demolitio

3.14 WASTE SEGREGATION AND VOLUM DUCTION

Waste segregation and volume reduction are
treatment and/or disposal of the wastes. R
associated with containerization, transportation, and disposal. Volume reduction technologies
have no effect upon the hazards associated with metals, organic compounds, or radioactive

substances in the waste. Volume reduction technology process o de compaction and

shredding. The technology process options for segregation incl agnetic and manual sorting.

(e.g., metal scrap), volume

on could be used in

If some of the wastes stored in Operable Unit 3 could be reut

reduction would facilitate handling of the materials. Volume red
conjunction with waste segregation technology process options as an intermediate step between

removal of the wastes and their ultimate disposal or reutilization.

3.14.1 Sorting
A combination of magnetic sorting and manual sorting may be required to sort or segre the
waste material for better handling and disposal. Manual sorting involves the "hands-on

separation of the different physical types of waste material. As metals or other types of debris
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differenf from the primary waste forms are encountered, they would be evaluated and removed

for example, which is being used as a temporary disposal area for abandoned
ment;-consists-of large structures such as cranes, vehicles, construction
appfopriate for this area for better handling and disposal. Sorting is retained as a waste
segregation technology process option because of the aboveground contamination in Operable

Il consider the wviability of sorting by continuous and/or batch

3.14.2 Shredding
Shredding is another frequently used and widely available technology process option for
reducing the volume of waste before disposal or reutilization. Shredding technology process

f wastes as compaction technology process

options are generally applicable to the same typ

options. Shredding is retained as a volume r technology process option.

3.143 Compaction

Compaction is a commonly used technology. p n for reducing the volume of a wide
variety of wastes. A compaction technology such as crushing could be applied to both
contaminated and decontaminated wastes prior to disposal or reutilization. Compaction of the
waste facilitates handling and optimizes the use of space in a disposal facility. Compacting

tion described here

equipment is readily available. The volume reduction technology
could be implemented without major difficulties. The compacto nd mobile high force
compactor used to compact process waste and trash might be utilized for compacting wastes in
Operable Unit 3. Volume reduction technology process options be cost-effective
pretreatments for many of the wastes. Compaction is retained as a volume reduction

technology process option.

3.15 METALS DECONTAMINATION

Prior to sorting, volume reduction, and packaging, it may be possible to decontaminate

the low-level radioactive waste. Decontaminated metals may be of use at this or other
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facilities, possibly through reshaping metal materials through a high heat process. The resultant

e include liquid abrasive blasting, freon cleaning, electropolishing, physical and

3.15.1 Liquid Abrasive Blasting
Liquid abrasive blasting, sometimes referred to as "liquid honing," is a cleaning technique used

for particle removal. R

ixture known as a slurry. This slurry, normally about
50 gallons, is continuous; through a blasting nozzle that accelerates the slurry onto
the surface being decontaminated. The nozzle can be held or mounted on a holder inside the

booth. Liquid abrasive blasting will generate a contaminated water/abrasive slurry as an

additional waste. This contaminated slurry wil ated along with other contaminated waste.

Liquid abrasive.blasting performs decontami atively fast, at a low cost per item, and

with little damage to the items being decont t appears to be the most promising
S, operating technician exposure, and
general volume of secondary waste. Liquid abrasive blasting is therefore retained for further

evaluation.

3.15.2 Freon Cleaning

Freon cleaning is a decontamination process that reduces loose ¢ tamination on a

multitude of materials. However, freon cleaning does not remox e surface layer of a

ntaminate to below

contaminated item. Therefore, freon cleaning frequently cann
unrestricted release limits. When compared with freon cleaning, liquid abrasive blasting for all

equipment except electrical items is superior. The large range of control available

operating technician of liquid abrasive blasting equipment allows complete scrubbin
items without damage. Therefore, this technology process option will not be carried fo:

further evaluation.
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3.153
El

Electropolishing
polishing is a process that removes fixed contamination from metallic objects. It is a

requires highly skilled operating technicians. Part of the electropolishing

es precleaning removal of grease, paint, tape, and other surface ‘materials that =~

potential, and creates a difficult secondary waste disposal problem. Therefore, this technology

process option will not be carried forward for further evaluation.

particle sizes. While the coarse soil particle fractions might still contain radiation above
acceptable levels, removal of radioactive contaminants from them might allow return of the soil

to the place of origin or placement in a nonha

ous waste landfill. While applying further
physical separation techniques would not low diation levels, chemical separation

technologies applied to the separated coarse ight bring the treated soil radiation to

acceptable levels. This technology will the ained for further evaluation.

3.15.5 Pelletized Carbon Dioxide
A pelletized carbon dioxide (CO,) cleaning system utilizes pelletized CO, fluidized in a
compressed air stream as an abrasive or nonabrasive to remove surface coatings and

contamination from materials. The degree of abrasion is contro ng the operating

parameters (e.g., pressure and standoff distance). Liquid CO, is compressed into pellets,

approximately the size of grains of rice, at -110°F that are fed avity into a compressed air

stream. The mixture of air and solid CO, continuously flows through a nozzle at high velocity,

and strikes on the article being cleaned. The collision between the pellets and the article

to pass from the solid to the vapor state and condense back to the solid form. Th
decontamination technology has been successfully demonstrated for the removal of bot
and smearable radioactive contamination. The pelletized CO, decontamination techno

viable, and therefore, will be retained for further evaluation.
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3.16 STABILIZATION

n technology process options identified for consideration are surcharging,

u vitrification cement-based stabilization, and thermoplastic stabilization.

Surcharging typically induces compaction of soils by covering the area with a soil mound for a
long period of time. After the compaction goal is achieved, the soil overburden may be

removed and discarded or surcharging another area. This inexpensive and simple

stabilization technique ng-term soil/waste stability and adequate cap-bearing
moved), but delays completion of the overall action due to
uired. This technology process option is a viable

stabilization method and*is therefore retained for further evaluation.

3.16.2 Vitrification -

Vitrification converts contaminated solids into

(amorphous) and a crystalline mineral

matrix that has mechanical and chemical dura yperties similar to granite. Vitrification, at

melting temperatures between 1100°C and 1 destroy organics and fix metals into the

nonleachable solidified melt. In vitrificati ¢ mixture must have sufficient mineral
content to form the glassy/crystalline matrix. If the waste is low in silica or alumina compounds,

they may be added in the form of sand or soil.

The vitrification process requires a large and efficient vented of tion system. In the

event of vent system failure, the super-heated gases would be re the environment and
workers would be exposed to various radiochemical and chemical contaminants. While all
precautions (backup systems) would be taken to prevent this, the risk must be noted. Moving
the contaminated waste and placing it in trenches before vitrification will improve cost

effectiveness and allow greater control over the process.

Glass melting equipment (both continuous and batch) can be used to vitrify wastes.

Conventional equipment, including "cold cap” and "drop tube electro” melters, have be
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for vitrifying radioactive waste. Batch (in can) melting of radioactive waste has also been

rred tank melter has been proposed, but not extensively studied. Gas-fired

appropriate because of air pollutant emission control requirements.

op tube, or stirred tank melters would be fed a mix of waste, sand, and fluxing
agents and would produce a glass melt that would be "pulled” off. This melt could be cast as
blocks or frit (the fused or partlally fused materials used in making glass) and would probably

resecmble a bottle glass mduct could be entombed or buried as required for final

disposal.

Vitrification of FMPC

hazards associated with these materials. The radionuclides and metals would be fixed in a

and other solid wastes would significantly reduce the

glass/crystalline matrix that has extremely high resistance to leaching and good mechanical

integrity. The vitrified product would, in most situations, be stable for exceptionally long

for many of the FMPC solid or
trength leach-resistant solid that does not
rely on a container, an engineered facility, or institutional control for long-term stability. This

technology process option will be retained for further evaluation.

3.16.3 In Situ Vitrification

In the in situ vitrification process, electricity is applied to electr 5

placed in the ground over

the waste mass. The ground and waste mass heat and melt, and melting zone grows

downward. A hood to catch gases is placed over the zone, and the gases are treated or
removed to prevent air pollution. There is difficulty in confirming that stabilization is achieved

at depths and a lack of assurance that this technology process option would provide adequate

long-term protection of public health and the environment. An additional proble ‘
from a vent system failure, in which case the super-heated gases would be released to t
environment and workers would be exposed to various radiochemical and chemical
contaminants. It is an unverified technology option, and to date, it has been unverifiable:

field practice. However, this technology process option may be useful in conjunction with

ABQ/OU3FS/LDR.14/9-20-90 3-37
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technology process options such as capping and/or subsurface barriers in order to stabilize

Cement-based stabilization is a form of stabilization prior to disposal. A slurry of excavated soil
and water are mixed with portland cement to form a stable solid. This technology process

option will be retained for:further evaluation.

3.16.5 Thermoplastic St
Thermoplastic stabilizati of stabilization prior to disposal. Dried excavated soil is
heated and dispensed through a heated plastic matrix of asphalt, bitumen, paraffin, or

polyethylene to form a stable solid. This technology process option will be retained for further

evaluation.

The technology process options retained for | luation for Operable Unit 3 are listed in

Figure 3-3.
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4.0 DESCRIPTION OF ALTERNATIVES

~the site as a whole” (EPA 1988a). The CERCLA guidance defines technology
types as "general categories or technologies, such as chemical treatment, thermal treatment, [or]
capping. The term ’technology process options’ refers to specific processes within each

technology type."

By CERCLA guidance
technology types. But

hould be assembled with process options rather than

nit 3, the RI site characterization is still in progress,
consistent with Consent Agreement dates. Because the site has not been fully characterized,
particularly relative to nonradiological contamination (e.g., types, quantities, and levels of

contamination), process options have to be retained to address additional radiological and

chemical contamination. The possible screening of the process options prior to the full

characterization of the site could significantly : he development of appropriate remedial

action alternatives.

To this end, the alternatives for Operable Unit 3 were assembled with technology types rather
than process options. Another factor involved in the selection of this approach was the

diversity and magnitude of the contamination types (e.g., abovegr minants, facility

demolition, process lines, etc.) within Operable Unit 3.

4.1 ASSEMBLY OF ALTERNATIVES
Operable Unit 3 was separated into two categories of media: aste and perched
groundwater. These media were separated to assist in the complete remediation of the

groundwater. Four perched groundwater alternatives were developed. These alternatives

consist of one containment and three collection alternatives. Collection is define

groundwater extraction.

Analysis of the solid waste media highlighted three separate categories: soils, metals, and -

facilities. Due to the diversity of these three categories, specific alternatives were developed for

ABQ/OU3FS/LDR.1-4/9-19-90 4-1
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each, resulting in nine alternatives consisting of one containment, six excavation, and two near-

appears feasible. The next two excavation alternatives address all soils and aboveground

contaminants with removal, treatment, and disposal. This includes the excavation of soils from
underneath facilities. The:fin

removal over areas of ¢

excavation alternatives are designed for selected facility

contamination undernea
temporary action to con
decommissioned, and dis e second phase, the soils would be excavated, treated,

and disposed, after the facilities have been removed.

Finally, the last alternative, No Action, is requ y the National Oil and Hazardous

Substance Pollution Contingency Plan (NCP): Its in a total of 14 alternatives being

¢ Alternative 1 - No Action
s Alternative 2 - Cap

+ Alternative 3 - Mechanical Removal of Aboveground Contaminants,
On-Site Disposal, and Cap

+ Alternative 4 - Mechanical Removal of Abovegroun: ntaminants,

Off-Site Disposal, and Cap
« Alternative 5 - Mechanical Removal and On-Site
» Alternative 6 - Mechanical Removal and Off-Site Disposal

« Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical
Removal and On-Site Disposal

+ Alternative 8 - Near Term: Temporary Cap; Far Term: Mechanical
Removal and Off-Site Disposal

« Alternative 9 - Groundwater Extraction, Treatment, and Discharge

ABQ/OU3FS/LDR.14/9-19-90 4-2
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No Further
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FIGURE 4-1. OPERABLE UNIT 3 REMEDIAL ACTION ALTERNATIVES
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« Alternative 10 - Groundwater Extraction, Monitoring, Treatment, and
ischarge

tnative 11 - Subsurface Barrier

rnative 12 - Subsurface Barrier and Groundwater Extraction,
€atment, and Discharge

« Alternative 13 - Facility Removal and On-Site Disposal

Removal and Off-Site Disposal

light difference between Alternatives 9 and 10. In
Alternative 9, all perc er extracted is sent to a treatment facility for treatment to
the allowable uranium i/). In Alternative 10, a monitoring system will regulate
the water flow. Perched groundwater with uranium contamination above the ARARs-dictated
criteria will go to the treatment facility. Water with uranium contamination below the ARARs-

dictated criteria will bypass the treatment facil

discharge. Extraction time will vary, dependin veral factors: Interconnection of perched
zones, recharge rates, total reservoir area, '

extraction duration. This issue is undergoi

frame. An order of magnitude extraction time of 10 yeam will be assumed for these
alternatives for cost estimating purposes. The discharge of all water from Manhole 175 to the
Great Miami River will be regulated to prevent the level of contamination in the river

ed criteria. In both

(including contamination already present) from exceeding the
Alternatives 9 and 10, some processes for the treatment of Haza tance List/volatile
organic compounds contaminants may be needed (if such contam ¢ identified), as well
as a mechanism for monitoring Hazardous Substance List/volati ganic compounds
concentration levels in Alternative 10.

All alternatives that involve on-site or off-site disposal would also include volume redu

packaging if necessary. Alternatives that involve mechanical removal would also includ
metal decontamination/salvage, as appropriate. When contaminated soils are removed,
treatment will also be performed. This will decrease the quantities and/or toxicity of
transportation and disposal. The final processes used for the soil treatment will be analyzed

and selected in the detailed analysis of alternatives. In situ treatment processes also will be

ABQ/OU3FS/LDR.1-4/9-19-90 4-4
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evaluated at that time. In addition, all alternatives will require monitoring and maintenance,

truction of the remedial action and after the remedial action is in place.

: also include grbundwater monitoring, unless they are used in conjunction
1,9, 10, or 12. Table 4-1 shows the technology process options applicable to
each alternative. In addition, Table 4-2 shows the connections between media, remedial action

objectives, general response actions, remedial technology types, and process options.

The Initial Screening o (described in Chapter 6.0) was conducted based on the

4.2 DEFINITION OF ALTERNATIVES

42.1 Alternative 1 - No Action

The No Action Alternative, as required by th: National Oil and Hazardous Substance Pollution

Contingency Plan (NCP 1990), is carried forwa ughout this document. This alternative
includes monitoring and security controls th exist, but no source control measures
will be implemented. The No Action Alt

remedial alternatives developed for Operable Unit 3.

as a baseline to compare other

4.2.2 Alternative 2 - Cap
This containment alternative represents a minimum action scena

intended to isolate
the wastes and to minimize the vertical infiltration of rainfall int ugh the solid wastes
to the underlying soils and perched groundwater. This alternative consists of capping and storm

water management.

The waste areas to be capped will be contour-graded with clean, compacted fill t

drainage prior to cap placement. In many cases, this work will occur around buildings,

will require coordination with the cap as discussed in Chapter 3.0. All cap elements an

ABQ/OU3FS/LDR.1-4/9-19-90 4-5
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will be contoured to grades that promote drainage while minimizing the effects of waste

d.storm water erosion. Runoff control features will safely remove storm water

In éddltlon to capping soils, this alternative will be considered for capping the aboveground

contaminants. The aboveground waste would be graded and stabilized before cap emplacement.

Runoff/run-on control w plished using one or more of the following: site contour

grading, vegetation, div , collection ditches, weirs, baffles, or lined sedimentation

basins.

423 Alternative 3 - Mechanical Removal of Aboveground Contaminants, On-Site Disposal,
and Cap
This alternative was designed to address only

round contaminants such as the metal scrap

piles. The intent of this alternative is to offer spectrum of options for the remediation

of the aboveground waste.

This alternative will remediate the soil through capping, single-layer or multilayer, once the

aboveground waste is removed, which will be achieved through the use of heavy construction
equipment.

After removal of the aboveground waste, the metals will be deca
process used for the decontamination will be liquid abrasive blas
separation, or pelletized carbon dioxide. These process options

the detailed analysis of alternatives.

The remaining packaged low-level radioactive waste that cannot be salvaged will be

permanent on-site disposal facility. This facility will have a very long life due to its co
design criteria and the stability of its location. This facility is expected to remain intac

several hundred years and prevent migration of hazardous constituents to the accessible

environment.

ABQ/OU3FS/LDR.1-4/9-19-90 4-11
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After disposal of the aboveground contaminants, the remaining soil will be capped to minimize

tration of water into the contaminated soils. In situ vitrification will be

As detailed above, this alternative was designed to address only aboveground contaminants such
as metal scrap piles. Af 1 by heavy construction equipment, the aboveground waste )
or pelletized carbon di
detailed analysis of alte

€se’ process options will be evaluated further during the

The remaining low-level radioactive waste that cannot be salvaged will be transported and

disposed at an approved off-site location. After volume reduction and packaging, the FMPC

waste will be transported to a federally approved (licensed) off-site disposal facility in
NRC (10CFR71). A temporary storage
e effort. The transport technology.

compliance with 40CFR, Subchapter C, Part

structure will be required at the FMPC in s

process options selected for further conside; e transport by rail, truck, or rail with a

truck transfer station at the disposal site. Any special conditions the disposal facility imposes

(e.g., no free liquids, no respirable particulate fines) will be satisfied before shipping.

After disposal of the aboveground contaminants, the remaining pped with either a

single-layer or multilayer cap to minimize the vertical infiltration: into the contaminated
soils. In situ vitrification will be evaluated during the detailed analysis of alternatives for

possible application to soils treatment.

42.5 Alternative 5 - Mechanical Removal and On-Site Disposal

This alternative is designed for three situations: the removal of surface soils, the ren
aboveground contaminants and surface soils, and the removal of surface soils underneati
facility. For soils underneath a facility, excavation will be performed in a fashion simil
mining operations as detailed in section 3.9.1.1. The aboveground contaminants will bef
removed by heavy construction equipment and decontaminated for salvage by liquid ab£ésfve

blasting, physical and chemical separation, or pelletized carbon dioxide. Contaminated soils in

ABQ/OU3FS/LDR 1-4/9-19-90 4-12
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accessible areas will be removed by heavy construction equipment and treated. The treatment

:forward for further evaluation are soil washing, chemical extraction, and

S:'aratiq_n. After packaging, the remaining wastes that cannot be treated or
sent to a permanent on-site disposal facility. If packaging is not necessary, the
posed of in bulk within the on-site disposal facility. -

4.2.6 Alternative 6 - Mechanical Removal and Off-Site Disposal

As with Alternative 5, t ternative is designed for three situations: the removal of surface

contaminants will be re
by liquid abrasive blasting, physical and chemical separation, or pelletized carbon dioxide.

Contaminated soils in' accessible areas will be removed by heavy construction equipment and

treated. The treatment options carried forwa
extraction, and hydrocyclonic separation. The
sal facility off site. After volume
reduction and packaging, the waste will b nsported {0 an approved (licensed) off-site

disposal facility in compliance with 40CFR, Subchapter C, Part 262 and NRC (10CFR71).

A temporary storage structure will be required at the FMPC in support of the effort. The

transport technology options selected for further consideration include transport by rail, truck,

or rail with a truck transfer station at the disposal site. Any spé ns the disposal

facility imposes (e.g., no free liquids, no respirable particulate will:be satisfied prior to

shipping.

4.2.7 Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical Removal_and
On-Site Disposal
This alternative consists of a near-term action (temporary cap), followed by a far-ter

excavation process after decontamination, decommissioning, and dismantling of the fa
It was designed to address contaminated soils under facilities while allowing continued o
of the particular facility. Because the facility itself restricts access to the contaminate :

it is removed, this alternative is divided into two parts: near term and far term.

ABQ/OU3FS/LDR.1-4/9-19-90 4-13
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In the near term, the facility floors will be covered with a temporary cap to prevent further

pntaminants into the soils under the facilities. A temporary cap is an epoxy-based

ating applied to the floors of the facility. In situations where_contamination— - --
as migrated to the open area surrounding the building, the open area will be
conjunction with the facility. These areas will be addressed in this fashion -

because these soils are part of the facility foundation. To prevent contact with these soils prior

to final remediation, a single-layer cap will be applied over the surficial contamination. The cap

will consist of a concrete:and/or:bituminous asphalt layer and will be removed with the soils

after the facilities are

In the far term, this al ed on the assumption that the facilities overlying
contaminated soils will decommissioned, decontaminated, and dismantled. Once
the facilities have been removed, the soils will be excavated by heavy construction equipment

and the soils will be treated by soil washing, chemical extraction, or hydrocyclonic separation.

d disposed in a permanent on-site
nissioning of the FMPC.

The remaining waste will be packaged, if ne

disposal facility. There is no firm date set fo

428 Alternative 8 - Near Term: Temp Term: Mechanical Removal and
Off-Site Disposal

This alternative, designed in two sections, will temporarily cap the facility floors and the

surrounding areas as necessary and then the soils will be excavated after facility removal. The

temporary cap will be an epoxy-based or polyurethane coating f() floors and a

concrete and/or bituminous asphalt layer for the soils around thé

In the far term, this alternative is based upon the assumption that the facilities overlying

contaminated soils will eventually be decommissioned, decontaminated, and dismantled. Once

the facilities have been removed, the soils will be excavated by heavy construction equipment

and the soils will be treated by soil washing, chemical extraction, or hydrocyclonic separ
The remaining waste will be disposed at an approved (licensed) off-site disposal facility
compliance with 40CFR, Subchapter C, Part 262 and NRC (10CFR71). After volume
and packaging, the waste will be transported to the disposal facility. A temporary stora
structure will be required at the FMPC in support of this effort. The transport techno oéy

options selected for further consideration include transport by rail, truck, or rail with a truck

ABQ/OU3FS/LDR.1-4/9-19-90 4-14

13"



DRAFT FMPC-0312-4
September 19, 1990

transfer station at the disposal site. Any special conditions imposed by the disposal facility
liquids, no respirable particulate fines) will be satisfied prior to shlppmg There is

no | or decommlssmnmg of the FMPC.

4.2 ive 9 - Groundwater Extraction, Treatment, and Discharge
The groundwater for the Production Area is addressed in sections, but the entire area will be

remediated as a unit. Groundwater extraction will be accomplished by horizontal drains,

dedicated well systems tems, and/or vertical sand drains. It is assumed that

extraction will continu um of 10 years with continuous monitoring to establish the

date of completion. On the water will be routed to a treatment facility and
discharged into the Gr

treatment facility will be ‘evaluated ini the detailed analysis of alternatives. The residue from the

er after treatment. The exact process flow used in the

treatment facility will be disposed on or off site.

4.2.10 Alternative 10 - Groundwater Extractio nitorin Treatment, and Discharge

The types of groundwater extraction systems his alternative will be evaluated in the

detailed analysis of alternatives. In addition: dwater extraction system, a continuous
monitoring system will regulate the water | action.  Perched groundwater with
uranium contamination above the allowable uranium concentration levels (20 pCi/l, see
Section 2.1) will be routed to the treatment facility. Water with uranium contamination below

this criteria will be sent directly to the Great Miami River for dis

tamination other

If additional data on the perched groundwater contamination i
than radiological, then the monitoring system will be modified t ure that no contamination
above allowable limits is released to the Great Miami River. monitoring system will be

evaluated in the detailed analysis of alternatives.

4.2.11 Alternative 11 - Subsurface Barrier

This alternative proposes to place a subsurface barrier around the lower half of the Pro

Area. The barrier would be 6000 feet in length and would encompass the east, south

ABQ/OU3FS/LDR.1-4/9-19-90 4-15
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sides of the FMPC. With this alternative, the water would be contained within the Production

A ative 12 - Subsurface Barrier and Groundwater Extraction, Treatment, and
~Discharge
This alternative is a combination of both Alternatives 9 and 11. A subsurface barrier would be

placed around the low e Pro&uction Area and the groundwater would be extracted

via a dedicated well sys
water would be transpo
The exact process flow eatment facility will be evaluated in the detailed analysis of

alternatives. The residue from the freatment facility will be disposed on or off site.

4.2.13 Alternative 13 - Facility Removal and On-Site Disposal

This alternative proposes to remove specific d

contaminated soils. The demolition of the faA

will occur in a phased process:
Disconnect utilities and assoc ‘
Remove machinery and equipment.
Remove roof and siding.

Remove miscellaneous structural members.
Remove main structural members.

Once the facility has been removed, the concrete pad and conta ils will be excavated.

Salvageable materials will be decontaminated by liquid abrasive :ysical and chemical
separation, or pelletized carbon dioxide, and then processed thr salvage companies for
recycling. The excavated soils will be treated by soil washing, chemical extraction, or
hydrocyclonic separation. Any unsalvageable materials, including concrete and contaminated

soils, will be packaged and disposed at a permanent on-site disposal facility.

4.2.14 Alternative 14 - Facility Removal and Off-Site Disposal

This alternative proposes to remove specific designated facilities at the FMPC that cov
contaminated soils. This demolition will be in accordance with DOE Order 5820.2A. Once the

facilities are removed, heavy construction equipment will excavate the remaining materials.

ABQ/OU3FS/LDR.1-4/9-19-90 4-16

sY5



DRAFT FMPC-0312-4
September 19, 1990

Salvageable materials will be decontaminated by liquid abrasive blasting, physical and chemical

1). A temporary storage structure will be required at the FMPC in support -of
transportation to the disposal facility. Any special conditions imposed by the disposal facility

(e.g., no free liquids, no respirable particulate fines) will be satisfied prior to shipping.

" ABQ/OU3FS/LDR.1-4/9-19-90 4-17
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5.0 ALTERNATIVE SCREENING METHODOLOGY

hapter, 14 alternatives were developed from the technology types remaining
echnology screening. Next, these alternatives will be subjected to a screening
criteria: effectiveness, implementability, and cost. The ﬁajor focus of this-
evaluation is the effectiveness and implementability of each option, with less emphasis on cost.

Specifically, the followin n was developed, or is currently being developed, for the

various technologies >rnatives, and will be considered as part of the initial

screening process in
e Areas, of contamination
» Size and configuration of on-site extraction and containment systems

» Flow rates for groundwater extraction systems

e Special requirements for construct tment or containment systems

» Distances for disposal technolog

The current status of this information development step is as follows: 1) Chapter 6.0 includes
a listing of the various contaminated areas within each suboperable unit (Table 6-1).

Chapter 6.0 also provides details about uranium contamination levels and depths, as well as

maps showing approximate configurations and locations of radi tamination. Little

progress has yet been made in determining the magnitude of chemical contamination present;
2) size and configuration of the on-site extraction and contain are currently being
developed; 3) flow rates for groundwater extraction systems ha n determined; 4) special

requirements for constructing treatment or containment systems are currently being developed;
and 5) although an approved (licensed) disposal facility has not been located for receipt of the
radiologically contaminated waste, transportation distances to a generic western s

have been computed.

ABQ/OU3FS/LDR 1-4/9-20-90 5-1
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5.1 ALTERNATIVE EVALUATION PROCESS

Evaluation

_ : was evaluated for effectiveness in protecting human health'and the: ™
eni : both the short term and the long term. Short-term effectiveness is a measure

of the technical effectiveness of the alternative to protect human heaith and the environment

over the short term. The short-term effectiveness assessment will consider the effectiveness of

each alternative in protecting:human health and the environment from the initiation of remedial

action activities up to t the response objectives are achieved. The short-term
effectiveness of each be evaluated on the basis of the following four analysis

factors:

» Protection of the community during remedial action

o Protection of workers during remed

e  Environmental impacts associate
action

e Time frame for achievement

Long-term effectiveness is a measure of the technical effectiveness of the alternative to protect

human health and the environment after achievement of the remedial response objectives. The

long-term effectiveness assessment will focus on the effectivenes;s
protecting human health and the environment from residuals or untreated materials remaining
on site. The long-term effectiveness and permanence of each a native will be evaluated on
the basis of the following three analysis factors:

e Magnitude of remaining risk

e Adequacy of controls

« Reliability of controls

Protection of human health for on-site activities involves site workers and nearby resi
the short term, and nearby residents in the long term. Off-site activities will affect re
along the shipment routes in the short term. Short term refers to the construction an

implementation period, when disturbing contaminated soils, creating dust, and changing surface

ABQ/OUS3FS/LDR 1-4/9-20.90 ' 5-2
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water runoff routes could affect people, flora, fauna, and site physical characteristics

osion, sedimentation). Long term refers to the period after remedial actions are

icludes the effects of treatment processes on contaminated materials, siltation

rates to the aquifer, and rémoval versus nonrémoval actions on contaminated ~— " T

In addition, each alternative was evaluated for its effectiveness in reducing the toxicity, mobility,

or volume of contaminag: treatment. Treatment includes a wide range of

technologies, but only ber can be implemented where radioactive contamination is

present. Treatments licable include chemical, physical, and/or biological

processes. Chapter 3 usses those considered applicable in detail. Typically, these

treatments are used to reduce vohime; no process options have yet been identified that will
reduce toxicity. Physical shielding (or containment) is also considered to be a treatment that

reduces migration, but not toxicity or volume. For example, a permanent storage facility is

considered a containment treatment that will mobility, but not toxicity or volume.

5.1.2 Implementability Evaluation

Implementability refers to the technical ar e feasibility of constructing, operating,

and maintaining a remedial action alternative. Implementability includes five factors:

constructability, reliability, maintainability, agency approvals, and special engineering.

Constructability involves the actual field activities necessary to bui medial action

structures after design challenges have been met, consideration &

impact of geological factors and existing structures/utilities.

Reliability and maintainability factors address how well a remedif ction activity or process will

maintain its performance requirements over time and how much effort is necessary to maintain

replacement, maintenance, and monitoring of the technical components of an alt

ABQIOU3FS/LDR 1-49-20-90 ' 53
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Agency approvals rely on the ability to comply with the substantive requirements of permits
section 121(e) of CERCLA and specific provisions of Interagency Agreements
APC FFCA, State of Ohio Consent Decrees, and the CERCLA 120 Consent

Special engineering refers to special equipnient or design factors for the remedial action activity.

For example, special design factors for permanent storage facilities, identification of unique

quality control monitoring s for the permanent on-site disposal facility, and the design of

cluded in the special engineering factor.

5.1.3 Cost Evaluation
Cost estimates for screening alternatives are typically based on a variety of cost-estimating data

(e.g., generic unit costs, vendor information, and conventional cost-estimating guides) and

similar prior estimates modified by site-specific information. Cost estimates for items common

to all alternatives or indirect costs (e.g., enging financial, supervision, outside contractor

support, contingencies) do not warrant subst: rt during the initial alternative screening

phase. For Operable Unit 3, it is not yet ppropriate to develop order of

magnitude costs at this stage of the Feasib : to the currently insufficient data
available for nonradiological contaminants. This has resulted in identifying costs as "high,"
"medium,” or "low" and not considering cost as a legitimate criteria for eliminating an alternative

at this stage of the screening process.

5.1.4 Innovative Technologies

Technologies are classified as innovative if they are fully develo but lack sufficient cost or

performance data for routine use at cleanup sites. Any innovative technologies identified in

Chapter 3.0 will be evaluated further in the detailed analysis of alternatives.

5.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPR
REQUIREMENTS (ARARs

CERCLA requires that remedial actions at federal facilities achieve a level of cleanup

standard of control of radiological and hazardous substances, pollutants, or contaminan at, at

a minimum, assures the protection of human health and the environment. With respect to
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those radiological and hazardous substances, pollutants, and contaminants that will remain

on§ A further defines this level as the remedial action that at least attains legally

ble or:relevant and appropriate requirements (ARARs), standards, criteria, or limitations.
assiﬁ'ed as chemical specific, location specific, or action specific. Chemical-specific
ARARs address the acceptable amount or concentration of a specific pollutant that may be
found in or discharged to soil, water, and air. Location-specific ARARs are based on the

specific setting and nat ite. Action-specific ARARs relate to technology- or

ions on the specific response actions taken with respect to
ination of the potential ARARs for proposed actions at a
at site and the individual action (i.e., on the nature of the
contamination, the location of the site, and the general scope of the identified remedial action

alternatives). A list of the potential ARARs for Operable Unit 3 is included in Appendix A.

ABQ/OU3FS/LDR.1-4/9-20-90 ' 5-5
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6.0 INITIAL SCREENING OF ALTERNATIVES

cribes the initial screening of alternatives for Operable Unit 3 alternatives.

slexity-of —the'various;contamiqate_drngqs» and surrounding structures, facilities,

reason, contamination problems within Operable Unit 3 are categorized into seven distinct
suboperable units (SUs). Similar contaminated areas are grouped into the appropriate

suboperable unit and screenin lternatives was conducted based on this methodology. This

technique minimizes r essing the effectiveness and implementability of an

alternative addressing a operable unit. Costs are addressed separately for each
affected area, and then uboperable unit-specific basis. This procedure was
necessary to obtain an all cost‘comparison for each applicable alternative for a particular

suboperable unit.

The seven suboperable units are:

»  Suboperable Unit A: Open fiel |
contaminated soils

h limited access to

+  Suboperable Unit B: Open fi
contaminated soils

»  Suboperable Unit C: Soil contamination under facilities

+  Suboperable Unit D: Soil contamination under facili
possible demolition ’

»  Suboperable Unit E: Aboveground contaminants
- Suboperable Unit F: Perched groundwater contamin

»  Suboperable Unit G: Soils surrounding transfer lines

For each of these suboperable units, several specific areas are identified. Table 6-1 lists
contamination areas by suboperable unit, and more complete descriptions of the contami

areas are included in the following sections of this chapter.

ABQ/OU3FS/LDR.1-4/9-20-90 6-1
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TABLE 6-1

OPERABLE UNIT 3 CONTAMINATED AREAS
LISTED BY SUBOPERABLE UNIT

________ boperable Unit A: Suboperable Unit D: Contamination
pen Field Areas With Limited Under Facilities Designated for
Access to Contaminated Soils Possible Demolition

Plant 6, Pickling Area

Plant 6, Chip Pickling Area

Plant 9, Special Products Plant

‘ Building 39A Incinerator

issolver Pilot Plant and Pilot Plant Tank Farm

Area Between Plant 4 and:Plant:5.
Area South of the Mai B
and Plant 9
Area Between Plant 2/3
Plant 8 Hydrachloric A
Area Along 1st Street

Area North of Plant 8 Suboperable Unit E:

Plant 8 Loading Dock Aboveground Contaminants
Area Between Laboratory and Pilot Plant
Area South and East of Laboratory Drum Baling Area

Plant 1 Drum Storage Pad

Area South of Garage and Heavy
Equipment Building

Plant 5, Metals Production Plant

Thorium Storage Area

Area Between the Service Building and th
In-Vivo Building

Scrap Metal Pile (Northeast Quadrant)
rap Metal Piles (Northwest Quadrant)
nstruction Rubble Mound

Suboperable Unit F:
rched Groundwater Contamination

Southwest Quadrant
Suboperable Unit B: Northeast and Southeast Quadrants
Open _Field Areas With Good Northeast and Northwest Quadrants
Access to Contaminated Soils

Graphite Furnace and Oil Burner Area Soils Surrounding Transfer Lines
Fire Training Area -
Buffer Zone and Area East of Plant 9 Main Efflu
Area Around Incinerator (Plume) and K-65 Slurry
Northeast Area Clearwell Process Water Line

Area South of Northeast Scrap Metal Pile
Area North of Northeast Scrap Metal Pile

Suboperable Unit C:
Soil Contamination Under Facilities

Plant 2/3, Refinery
Plant 4, Green Salt Plant
Incinerator

ABQ/OU3FS/LDR.1-4/9-20-90 6-2
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After separating the various areas into the appropriate suboperable units, a prescreening of the

developed for Operable Unit 3 remedial action are as follows:

Alternative 1

Alternative 2

Alternative 3

found applicable to this operable unit was completed. This preliminary screening
those alternatives apphcable to a gwen suboperable unit (Table 6-2).

er 4.0 describes and defines the remedial action alternatives. The alternatives

hani¢al Removal of Aboveground Contaminants, On-Site Disposal,

Alternative 4 - Mechamcal Removal of Aboveground Contaminants, Off-Site Disposal,

and Cap

Alternative 5 - Mechanical Removal ani

Alternative 6 - Mechanical Removal

Alternative 7 - Near Term - Tem
Far Term - Mech

Alternative 8 - Near Term - Temporary Cap;

Far Term - Mechanical Removal and Off-Site Disposal

Alternative 9 - Groundwater Extraction, Treatment, an
Alternative 10 - Groundwater Extraction, Monitoring, T:
Alternative 11 - Subsurface Barrier

Alternative 12 - Subsurface Barrier and Groundwater
Discharge

Alternative 13 - Facility Removal and On-Site Disposal

Alternative 14 - Facility Removal and Off-Site Disposal

ABQ/OU3FS/LDR 1-4/9-20-90 6-3
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After the preliminary screening, each remaining alternative was evaluated as described in

For each alternative, each factor of the criteria was ranked from one to five,

Il the alternative satisfied the factor (i.e., "five" indicates that the alternative
actor, and "one” indicates that the alternative least satisfies the factor). “This™
was applied to each factor of the effectiveness and implementability criteria.
Thus, because effectiveness has five separate factors (short-term public health; short-term
environmental protection; long-term public health; long-term environmental protection; and

reduction in toxicity, mebili lume of contaminants), the best possible ranking score that

an alternative can recei ;ectiveness criterion is 25. Similarly, implementability has

five factors (constructab fy, maintainability, agency approvals, and special

engineering), and the g score an alternative could receive for this criterion is also

25. When evaluating cost; each altérnative is assigned a value of low, medium, or high. Cost

Y
estimates for the alternatives were based on a variety of cost estimating data such as vendor
information, conventional cost estimate guides, commercial remedial costs, and prior similar

estimates.

Screening summary charts are found at the h of the seven suboperable unit

discussions in this chapter. These summa the relative ranking of each applicable
alternative to the suboperable unit. The alternative cost ranking is based on the total cost of
the alternative (sum of the costs of the regions). Specific assumptions used in the screening

process are discussed in the following paragraphs.

When considering short-term public health and environmental p ! he effectiveness of

each alternative in protecting human health and the environment from the initiation of remedial
action activities up to the time when the response objectives are achieved is considered. The
greater the nature, magnitude, and duration of the remedial activity, the greater the

environmental risk associated with the implementation of the action. In cases whe

contamination has migrated off the FMPC property, any actions that do not remove*t

contamination have been downgraded in ranking.

ABQ/OU3FS/LDR.1-4/9-20-90 6-5
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The short-term public health and environmental protection has been ranked the lowest for

ation and disposal due to traffic flow through the local community. It is

s action would likely represent the greatest potential short-term impact to the

ddition, disturbing the contamination will affect both workers and the public.

ite. Engineered dust controls are assumed in use, but cannot reasonably be

Long-term public heal

evaluated on the basis
controls. In addition, focus on the effectiveness of each alternative in
protecting human heal ironment from residuals or untreated materials. These

factors assume that the‘long-term+effects of on-site disposal are equivalent to off-site disposal.

For reduction of toxicity, mobility, or volume through treatment, all remedial actions that do

not include treatment have been downgraded king. Although the cap prevents further

vertical penetration of rainfall and runoff, co orizontal infiltration may occur. Once
horizontal infiltration has penetrated the cor waste, further migration can occur. All

excavation actions assume treatment of the soils pri disposal. Containment is considered to

be physical treatment, and thus, reduces the mobility, but not the toxicity or volume of the

contaminants.

Constructability evaluation considers not only the developmeht

us-of-any physical process
units, but also any site-specific constraints such as subsurface co pace limitations,

lity removal or excavation
under a facility) impacts the ranking of this factor. The more It the construction, the
lower the ranking. Due to the working conditions within the Production Area, a loss of

efficiency has been considered in the ranking.

Reliability of alternatives has been evaluated based on the ability of a given process op.

meet specified efficiencies or performance goals and how well it will maintain its perfo

ABQ/OU3FS/LDR 1-49-20-90 6-6
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requirements over time. In many situations, the reliability of the operation has been designed
through engineering requirements. If complex technologies are required for the
nking has been lowered.

sility of alternatives has been evaluated based on the ability to monitor and -
maintain the effectiveness of the remedial action. Most maintenance requirements will be
routine, but if complex technologies are required of the alternative, the ranking has been

[owered.

Agency approvals hav ted on the basis of agency and permit requirements. For

areas outside the FMP ternatives that do not remove the contamination are
ranked low. In additio involved with the remedial action, the ranking has been

lowered.

Special engineering has been evaluated based y special design or implementation factors,

including the need for specially trained or e d personnel to set up or operate
equipment or to implement a specific comp
permanent storage facility requires significa
storage facility; therefore, alternatives reqtimng special equipment or design factors or complex

technologies have been ranked lower than the simpler alternatives.

Cost estimates for screening alternatives were based on a varie
generic unit costs, vendor information, and conventional cost esti d similar prior
estimates modified by site-specific information. For this cost evaluation, each alternative is

evaluated as to whether costs are low, medium, or high relative to other alternatives. The cost

ranking was prepared for each alternative to allow a comparison of costs among similar

alternatives. The data uncertainties present at this stage of the RI/FS for Operable Unit 3

force estimates to be approximated. The costs are estimates for comparison purposes™

it is considered premature to eliminate an alternative based exclusively on cost.

ABQ/OU3FS/LDR.14/9-20-90 6-7
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For purposes of this report, the following approximate cost ranges are used:

greater than $250 million are considered high.

Suboperable Unit A is
(i.e., overhead obstruc
illustrates the Suboper:
require coordination between co ction equipment and the aboveground structures. In

addition to aboveground structures, many of the areas are covered with concrete pads or roads.

Because the concrete pads may be contaminated, they will be addressed similar to contaminated

surface soils or replaced as necessary and will ¢ uded in the volume calculations of
of the uranium contamination. The
volumes in this table were calculated by ta _of the volumes at various depths. For

example, the volume of contaminated soil

area along 1st Street was calculated by takmé the sum of the volumes at 0 to 1.5 feet, 1.5 to
3 feet, 3 to 5.5 feet, 10 to 15 feet, and 15 to 20 feet (Table 6-3). Thus, the calculation looks
like this:

Total volume = (1500’ x 300’ x 1.5°) + (400’ x 100’ x 1.5°)
[r (502 x 2.5] + [r (25)*x 5] + [7 (25')* x 5'] = 784,100

There are five 25-foot diameter areas of uranium contamination greater than 200 ppm between

0 and 1.5 feet. However, these two areas are completely enclosed within the larger

contaminated area, with uranium concentrations between 50 and 200'ppm, and thus;
affect the total volume of contaminated soil. In addition, the table does not include a
for 5.5 to 10 feet because the facility sampling program did not identify any contamina

those depths. Sources for the contamination types and levels are discussed in Chapter

ABQ/OU3FS/LDR 1:4/9-20-90 6-8
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TABLE 6-3
OPERABLE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT A

545

Depth (Feet
pth (Feet) | Volume
3
00-15 | 1.5-3.0 | 3.0-55 | 10-15 15-20 (ft)
N 56250
: 250%150" *-.. | . - ] - .| =
Area South of Maintenance| ..~ | o B il R Bl IO
Building and Plant 9 900'%250" "**-. | 100'x100° 150' Dia " - -.. | 150" Dia -
Area Between e - | T - - A -
Plant 2/3and 4 T _ T _ 75,000
Plant 8 Hydrochloric Acid - - - - .o 36,800
Metals Dissolver ~ s0Dia_ .| 75'Dia_*-. | 50'Dia .. ’
Area Along 1st Street te T T e 784,100
400'x100' 100’ Dia '--. pO’ Dia -, 12@50' Dia "*-.
Area North of Plant 8 . 47,250
150%150° ... 75Dia .. | 25 Dia -] -
- - ... 50'Dia |” -
Plant 8 Loading Dock ) 78,550
- -.. -..]100'Dia "--.| 100’ Dia .
Area Betwaen Laboratory 2@50 Dia - - h - 75 000
and Pilot Plant 200 250 - - - . - '
Area South and East 2@50'Dia | - - - 435,000
f Lab ... !
of Laboratory 300%300 . | - - - . _
+..2@50' Dia | - - _ —
Plant 1 Drum Storage Pad | 5o pja™*-.. 452,950
1000'x300" *-.|
Area South of Garage and 50' Dia - 95 650
Heavy Equipment Building “e.. )
150'x375' "*-..| 75'x100" "*-
Plants, - - 50Dl e, - - 34,400
Metals Production Plant | 175'x75' "*-. - '
*-. 2@50° Dia )
Thorium Storage Area . 169,100
400'x200" "°-.. -..| 100'Dia "*-.. | 50'Dia "
Area Between the Service .. 50 Dia ) - .

Building & In-Vivo Building

200'x150° -

,000

Total Volume (ft

2,570,100

NOTE
--------- Measurementa
Measuramem ............ Dimension of Contaminated Material
Dimension of Contaminated Material - - With Uranium Concentrations >200ppm
Wit Urarium Concentrations between ~TTv-...
Sad20ppm el

— = Uranium Concentrations Less than 50 ppm

6-10
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6.1.1 Area Descriptions

tween Plant 4 and Plant 5

tamination appears to have developed in this region from rainwater runoff
area. The total volume of uranium contamination is approximately

56,250 cubic feet. The uranium concentration is between 50 and 200 ppm.

intenance Building and Plant 9

6.1.1.2 Area South of :
Uranium soil contaminf

the Plant 9 area. The

ea appears to have developed from rainwater runoff from
> of uranium contamination is approximately 485,050 cubic
feet. The uranium con
approximately 50 feet in“diameter‘between 3.0 and 5.5 feet in depth with uranium
concentrations in excess of 200 ppm. There is another area approximately 100 feet in diameter

between 15 and 20 feet in depth with uranium concentrations in excess of 200 ppm. This is an

area of concern because mobile forms of uran pntamination are moving from Plant 6 and 9

into the perched water.

6.1.1.3 Area Between Plant 2/3 and Plan

Uranium soil contamination in this area appears to be the result of rainwater runoff from
Plants 2/3 and 4. This water flows to the storm sewer between these plants. The total volume
of uranium contamination is approximately 75,000 cubic feet. The uranium concentration is

between 50 and 200 ppm.

6.1.1.4 Plant 8 Hydrochloric Acid Metals Dissolver
This area was originally used to dissolve uranium and magnesium

ap metals. On this diked

pad, two 1000-gallon wooden tanks containing hydrochloric acid were used to dissolve the

metals prior to separation in Plant 8. The contamination in this area appears to be leakage

from the pad into the soils (WMCO 1989). The total volume of uranium contami

approximately 36,800 cubic feet. The uranium concentration is between 50 and 200 pp

ABQ/OU3FS/LDR 1-4/9-20-90 6-11
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.6.1.1.7 Plant 8 Loading Dock
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September 20, 1990

6.1.1.5 Area Along 1st Street

ompasses portions of both the southeast and southwest quadrants. The source of

th end of Plant 6 (which is addressed under Suboperable Unit D), and from
from the adjacent roadways that are contaminated by material movements-and
n from Plants 4, 5, 7, and 8 (WMCO 1989). This area begins south of Plant 6 and
continues to south of Plant 8. The uranium contamination does not reach any facilities, but
follows both sides of 1st.Stre .
784,100 cubic feet.
1.5-foot depth, with u

The total volume of uranium contamination is approximately
there are five areas 50 feet in diameter, between 0- and
trations in excess of 200 ppm. The remainder of the zone

contains uranium con tions :between 50 and 200 ppm.

6.1.1.6 Area North of Plant 8

The uranium soil contamination in this area is just west of the sump at the northeast comner of

Plant 8. The area is most likely contaminated inwater runoff from the adjacent roadways

that were contaminated by material movement ir deposition from Plants 2/3 and 8. The

total volume of uranium contamination is a 47,250 cubic feet. There is one area

25 feet in diameter, between 0- and 1.5-fo . uranium concentrations in excess of

200 ppm.

This area is located underneath the concrete loading pad east of appears to be

contaminated by rainwater washing radioactive material into th around and beneath the

pad. The total volume of uranium contamination is approxima cubic feet. There is

Y

an area 50 feet in diameter where the uranium concentration

10 and 15 feet in depth.

ter than 200 ppm between

6.1.1.8 Area Between Laboratory and Pilot Plant
This open area includes a former waste solvent drum storage site between the pilot pl

laboratory and an open field south of the laboratory. There are two areas approximat
50 feet in diameter with uranium concentrations in excess of 200 ppm between 0- and

depth between the pilot plant and laboratory. This uranium contamination appears to be

ABQ/OU3FS/LDR.1-4/9-20-90 6-12
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-

rainwater that washed radioactive material into the soil around and beneath the pad. The total

oval action on this contaminated material. Once this action is complete, the

terial will be Vli)la_ced in _storag;l—x;(és—a-x;d maintained on site pexiding final

6.1.1.9 Area South and East of Laboratory
The uranium soil contamination:in this area occurs south and east of the laboratory. A small

section within the labo ncluded in this area. The total volume of uranium

contamination is appro 000 cubic feet. There are two areas approximately 50 feet

in diameter with uraniunt conce ons in excess of 200 ppm between 0- and 1.5-foot depth.

6.1.1.10 Plant 1 Drum Storage Pad
Plant 1 storage pad is used to store drummed low-level radioactive materials and contaminated

it off site. WMCO has 68,000 drums and

ately 32,000 drums contain uranium

. . , , < L
| |

|

i

copper scrap awaiting further processing or shig

containers currently on site. Of these drums,

-\

residue, approximately 5000 drums contain and approximately 13,000 containers

(the equivalent of approximately 7500 55 ore thorium. An additional

-

18,000 drums containing uranium residue are suspected to contain mixed waste (WMCO 1990b).

This includes drum storage areas on the east and south side of Building 56 and a 50-foot

-l

diameter storage area northwest of Building 56. Most of the drums currently stored on the pad

exhibit evidence of corrosion and deterioration, and are in the ing overpacked.

removal actions

include concrete surface repair, storm water run-on/runoff control; and a planned phase A/B

WMCO is currently pursuing removal actions on the Plant 1 pa

storage facility. These actions call for the repair of cracked, or {eaking surfaces through a

process of scarifying existing concrete, placement of an impermeable membrane, and placement

of new concrete over the membrane. Also, the creation of storm water runoff routes, and the

construction of a storage facility adjacent to the Plant 1 pad is planned. In additi

currently moving drums on site, and plans to store approximately 30,000 within Plant 6

and other indoor areas by September 30, 1990.

\ . \
- - .

ABQ/OU3FS/LDR.1-4/9-20-90 6-13

S4s



5\

G
-I /' -,

b

P

- .

- e aa W

N\

sYS
DRAFT FMPC-0312-4

September 20, 1990

There are two areas approximately 50 feet in diameter, between 0 and 1.5 feet in depth, with

entrations in excess of 200 ppm. The total volume of uranium soil contamination

pproximately 452,950 cubic feet. Uranium contamination appears to-have
area from rainwater runoff from the Plant 1 area and the drums stored on

‘washed radioactive material into the soil around and beneath the concrete pads.

6.1.1.11 Areas South of Garage and Heavy Equipment Building

Continuous, area-wide uranium.soil contamination greater than 50 ppm exists in the open areas

yment building. The total volume of uranium soil
contamination is appro 50 cubic feet. One area 50 feet in diameter, with uranium
concentrations greater , exists from 0 to 1.5 feet adjacent to the southern half of
the heavy equipment building. ranium contamination sources for these two concentrations

appear to have been previously removed.

6.1.1.12 Plant 5, Metals Production Plant

Uranium contamination from rainwater runo

d around and beneath the pad immediately
east of Plant 5. The toal volume of uraniu nation for this area is approximately
34,400 cubic feet. One area with uranium:concentra greater than 200 ppm is found within

a 50-foot diameter area at a depth from 0 to 1.5 feet.

6.1.1.13 Thorium Storage Area
Uranium soil contamination appears to have developed in this

rom rainwater runoff
from the Plant 1 area. The total volume of uranium soil conta pproximately
169,100 cubic feet. The uranium concentration is between 50 00 ppm. There are two

areas approximately 50 feet in diameter, at 0 to 1.5 feet in depth, with uranium concentrations

in excess of 200 ppm.

6.1.1.14 Area Between the Service Building and the In-Vivo Building

Uranium soil contamination in this area occurs south of 1st Street and between the se
building and the in-vivo building. The total volume of uranium contamination is approximately

45,000 cubic feet. There is one area 50 feet in diameter, at 0 to 1.5 feet in depth, th

uranium concentrations in excess of 200 ppm.

ABQ/OU3FS/LDR.1-4/9-20-90 6-14
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6.1.2 Alternatives

and 4 are eliminated regarding Suboperable Unit A because no aboveground

y apply to facilities designated for possible demolition. Therefore, the alternatives
that will be screened for Suboperable Unit A are Alternatives 1, 2, 5, and 6. Table 6-4 shows

the screening summary.

6.1.2.1 Alternative 1

This alternative scored

6.1.2.1.1 Effectiveness
In the short term, risks to on-site workers and the public immediately off site are considered

low; therefore, the ranking of the short-term :health and environmental protection is high

(factors scored a 5) because all material rem: ce and is undisturbed. Long-term public

health and environmental protection are ra rably because this alternative does not

provide‘for the mitigation of existing conta; rs scored a 1). In addition, the

potential for further environmental contamination exists, because this alternative does not
remove or contain the soil contamination. This alternative does not reduce the toxicity,

mobility, or volume of the waste (factor scored a 1).

Overall effectiveness of this alternative scored 13 out of a possi

6.1.2.1.2 Implementability

The No Action Alternative requires no implementation; therefore, constructability, reliability,

maintainability, and special engineering ranked high (factors scored a 5). However, agency

approvals may be required for this alternative (factor scored a 1).

Overall implementability of this alternative scored 21 out of a possible 25.

ABQ/OU3FS/LDR.1-4/9-20-90 6-15
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. construction at_the FMPC difficult (factor scored a 4). Capping is also reliable (

DRAFT FMPC-03124
September 20, 1990

6.1.2.1.3 Cost

incremental cost for this alternative; thus, cost is low.

6.1.2.2.1 Effectiveness

This nonremoval alternative.represents a minimum action scenario intended to isolate waste and

minimize vertical infiltr fall/runoff into and through the soil. A cap will affect the

saturation of contamina s and will reduce leaching of contaminants to the

groundwater. Cappin rt-term worker health and environmental risks because of the
limited construction required an ciated exposure time (factors scored a 4). There are little
or no expected risks to the public immediately off site. With respect to the long-term public

health and environmental protection, the cap will prevent direct contact exposure to individuals

from contaminants and will reduce the risks o . dispersion of the materials. However, this

alternative does not address the removal, trea; r containment of the contaminated soil
(factors scored a 3). This alternative does - provisions for reducing the toxicity and

volume of the contamination, but would d bility by reducing vertical infiltration of

precipitation. Even though the cap minimizes rainfall from penetrating the contaminated soils,
accumulated water at the edges of the cap will penetrate vertically, and ultimately, horizontally,

into the soils (factor scored a 1).

Overall effectiveness of this alternative scored 15 out of a possi

6.1.2.2.2 Implementability

The constructability factors for a cap are relatively simple. The technology, equipment,

manpower, and materials exist and are readily available; however, working conditions can make

scored a 4), and test methods exist to verify adequate construction.

Maintainability factors for a cap include periodic maintenance (factor scored a 4). If |

unattended, natural biological succession will occur and the cap will deteriorate. Eventually,

ABQ/OU3FS/LDR.14/9-20-90 6-17
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insects and small burrowing animals will penetrate the cap and reach the soil. This opens

recipitation to infiltrate first the cap liner and subsequently the soil itself.

nce involves regrading the cap and revegetating the surface.

ocal agency approvals needed for the implementation of this alternative; however,
state and federal agencies are unlikely to accept a cap alone as a long-term remedial action
(factor scored a 2). One special engineering requirement is the coordination of the cap design

and construction with t} ound structures within the area (factor scored a 4).

Overall implementabil rnative scored 18 out of a possible 25.

6.1.2.2.3 Cost

The total relative cost for this alternative is low.

6.1.2.3 Alternative 5 - Mechanical Removal Site Disposal

This alternative scored 39 out of a possible 5

6.123.1 Effectiveness ‘ '
Short-term public health and environmental protection are impacted by the mechanical removal
of the contaminated soil (factors scored a 3). On-site workers will be impacted by dust from

the removal activity, but there are little or no expected risks to the public immediately off site.

Long-term public health and environmental protection are rank ue to the perménent

storage of the soil (factors scored a 5). The treatment of the s ill reduce the volume and

mobility of the contaminants (factor scored a 5).

Overall effectiveness of this alternative scored 21 out of a possible 25.

6.1.2.3.2 Impleﬁlentabilig |

Constructability factors for this alternative include the capability to use construction eq

for the mechanical removal of the waste and construction of the on-site disposal facility: (f:

scored a 3). The necessary items such as manpower, technology, equipment, and materials are

ABQOU3FS/LDR 14/9-20-90 6-18
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available; however, working conditions at the FMPC can make construction difficult. The

iologies and equipment are considered technically feasible and operationally reliable

4). Maintainability factors for the on-site disposal facility will include periodic

nance (factor scored a 4).

There are no local agency approvals needed for this alternative, and state and federal agencies

are likely to accept this alternative as a long-term remedial action (factor scored a 4).

Special engineering r lude the coordination of the mechanical removal equipment

with the underground he aboveground structures within the region, in addition to
the design of the on-sit ility (factor scored a 3).

Overall implementability of this alternative scored 18 out of a possible 25.

6.1.2.3.3 Cost

The total relative cost for this alternative is

6.1.2.4 Alternative 6 - Mechanical Remo

This alternative scored 35 out of a possible 50.

6.1.2.4.1 - Effectiveness

mechanical removal

Short-term public health and environmental protection are imp
of the contaminated waste. On-site workers will be impacted b from the soil removal, but
there are little or no expected risks to the public immediately off site. The local community
will be affected by the traffic flow of the contaminated waste to off-site disposal facility.
Public road transport of contaminated waste is more likely to affect public health than the

environment; therefore, the short-term public health risk (factor scored a 1) is higher than the

short-term environmental risk (factor-scored a 2). Long-term public health and e
protection are ranked high (factors scored a 5) due to the permanent storage of the w.
site. The treatment of the soil will reduce the volume and mobility of the contaminants: {factor

scored a 5).

ABQ/OU3FS/LDR 1-49-20-90 6-19
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Overall effectiveness of this alternative scored 18 out of a possible 25.

‘house the waste (factor scored a 3). The necessary items such as manpower,

technology, equipment, and materials are available; however, working conditions at the FMPC

can make construction more.difficult. The process technologies and equipment are considered

reliable (factor scored a 4). Maintainability factors for the

riodic long-term maintenance (factor scored a 4).

es off site will be in compliance with NRC40CFR and

49CFR. State hazard permits will be required from all transportation route states that have this

Transportation of cont

requirement. These permits will be obtained by the company transporting the waste (factor

scored a 3). Special engineering requiremen ude the coordination of the mechanical

removal equipment with the underground util the aboveground structures, facilities, and

utility lines within the area, in addition to t the off-site disposal facility (factor

scored a 3).
Overall implementability of this alternative scored 17 out of a possible 25.

6.1.2.43 Cost

The total relative cost for this alternative is high.

6.2 SUBOPERABLE UNIT B: OPEN FIELD AREAS WITH OD_ACCESS TO

CONTAMINATED SOILS

Suboperable Unit B is defined as open field areas with good access to contaminated soils

Some of the areas discussed in this problem are covered with concrete pads or roads

the concrete pads may be contaminated, they will be addressed as contaminated surfacé

replaced as necessary. Table 6-5 lists the areas and the size of the contamination zones. The

' $
ABQ/OU3FS/LDR.1-4/9-20-90 6-20 1\
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TABLE 6-5

LE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT B

54S

Depth (Feset
pth (Feet) - Volume
- (f3)
3.0-55 10-15 15-20
Graphite Furnace and - ) - -
Oil Burner Area .. _ _ 720,000
Fire Training Area - ' B 56,250
Buffer Zone and Area - - -
; . 1,234,400
East of Plant 9 425 o, - - -
Area Around 300x300%2 | - - - -
Incinerator (Plume "--100’100'x2
and Nonhe:(ast Are% "+-. 50" Dia 205,900
50 Dia . - - -
Area South of Northeast e . ' - - 210,000
Scrap Metal Pile 400'x350° - - -
Area North of Northeast - - 90.550
Scrap Metal Pile 350'x150' "+~ ’
100’ Dia - . - .
Total Volume (ft 3) | 2,517,100

NOTE
Tt . .Measurement= . _ _ . _
Measuramart el .. Dimension of Comaminated Material
Dimension of Contaminaled Material * - - il !’_’?"‘”’“ Concantrations >200ppm
with Uranium Concentrations between ~~~~*"*+-.._
S0and200pom  TTtteel

- = Uranium Concentrations Less than 50 ppm

6-24

\\no\



.. Hazardous-Substance-List.contaminants.detected. - - .. . . . . .. . .. _

DRAFT FMPC-0312-4
September 20, 1990

volumes in this table were calculated by taking the sum of the volumes at the various depths as

he Section 6.1 example. The volumes of contaminated material include the

6.2.1.1 Graphite Furnace and Oil Burner Area
This area includes the

building and boiler pla
720,000 cubic feet. Th:
1.5 feet in depth, with

ite-furnace/oil burner area and the areas around the maintenance

. volume of uranium soil contamination is approximately

ea approximately 50 feet in diameter, between 0 and
centrations in excess of 200 ppm. Within this area, samples
also indicate the presence of PCB-contaminated material.

With the exception of the PCB values, contamination levels are low. Presumably, the source of

PCBs in the northwest and the northeast corn he boiler plant coal pile is spillage of oil

during transport to the graphite/oil burner. contamination has also been detected

in very low quantities.

The area north of the maintenance building is of concern due to the machine oils and solvents
in the vicinity. Hazardous Substance List organics were detected in two samples located on the
north side of the maintenance building north of a storage pad where solvents and lubricants are

kept in drums.

The concentrations of contamination are lower at greater dept e contamination appears -

to be concentrated at the surface, indicating that the source of the problem is surface spillage.

The maximum depth of the problem has not been determined. The penetration depth of

trichloroethene, a solvent that is heavier than water, is expected to be greater than other

ABQ/OU3FS/LDR 1-49-20-90 - » 6-25
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Lead, arsenic, and uranium are the metals of concern north of the maintenance building.
els for lead and arsenic have not been rigorously established for the site; —
of the data from the Hazardous Substance List analyses (ASI/IT 1989)

ical lead values are on the order of a few tens of ppm and arsenic is a few

PPE . The lead values are above background values in both of these samples,
' although arsenic is elevated in only surface samples.

ample; however, a sample from 2 feet to 2.5 feet has less

Uranium is present in

than 50 ppm uranium at the depth extent of soils contaminated with uranium is

less than 2 feet. A's tion of uranium contamination (less than 50 ppm) has also

been detected in a gr rea near the southeast corner of the maintenance building.

Concentrations of uraniam are found just outside the maintenance building, with one area
approximately S0 feet in diameter, between 0 and 1.5 feet in depth, that has uranium

concentrations greater than 200 ppm.

The boiler plant is located on the west side rtheast quadrant and just northwest of the

maintenance building. There are small amg; anium contamination (less than 50 ppm)

down to 1.5 feet in the area northwest of nt. There is one area northwest of the

boiler plant approximately 50 feet in dlameter between 0 and 1.5 feet in depth, with uranium

concentrations in excess of 200 ppm. Also, there are traces of PCBs in the area. Presumably,

the source of PCBs is oil spillage as it was taken to the oil burn

6.2.1.2 Fire Training Area

The fire training area is located S50 feet north of the buffer zo ce. The area consists of a

burn house, tank, a 30-foot diameter pond, and a steel burn tr A security fence lines the
south side of this area. The total approximate volume of uranium-contaminated soil at

concentrations greater than 200 ppm is 56,250 cubic feet. There are two areas a

- 50.feet in dlameter between 0.and 1.5 feet.in- depth -with uranium-concentrations in"¢

200 ppm There is evidence from test samples that PCBs and other Hazardous Substa

ABQ/OUS3FS/LDR 1-4/9-20-90 6-26 . -
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materials are present. Data also indicate organic and radionuclide contamination, such as

thane, 1,1-dichloroethane, 1,1-dichloroethene, ethyl benzene, tetrachloroethane,

he area at concentrations greater than 200 ppm, more than likely obtained from

6.2.1.3 Buffer Zone and Area East of Plant 9
Uranium soil contamination in this area occurs east of Plant 9 and includes a portion of the

buffer zone. The total volume of uranium contamination is approximately 1,234,400 cubic feet.

There is an area in th - of approximately 125,000 square feet, between 0 and

1.5 feet in depth, with centrations in excess of 200 ppm.

6.2.1.4 Area Around

The incinerator is located in the northwest corner of the sewage treatment plant area, which is

lume) and Northeast Area

east of the Production Area, and has uranium soil contamination in excess of 200 ppm within a

surface soil plume of a width of 300 feet and & h of 300 feet. This plume probably

resulted from stack emission of uranium-cont: materials from the incinerator. Uranium

contamination is assumed to have migrated. at least six inches below the surface. For
soil to 2 feet below surface, giving a
total volume of approximately 180,000 cubic feet. In addition, a sump is located at the
southwest corner of the incinerator. Samples taken at this sump indicate total uranium
concentrations of less than 25 ppm. In the upper northeast corner of this suspect area, sample

data indicates uranium concentrations of more than 200 ppm t >pthof approximately

2 feet, giving a volume of approximately 20,000 cubic feet. Th rea in the vicinity of

Manhole 175 approximately S0 feet in diameter with uranium ntrations in excess of
200 ppm. Data also show organic and radionuclide contamina this area. The total

volume of contaminated material in the incinerator area is approximately 205,900 cubic feet.

6.2.1.5 Area South of the Northeast Scrap Metal Pile - - - - -

This open area between the scrap metal pile and Buildings 64 and 65 appears to be
contaminated from rainwater runoff from the scrap metal pile (northeast quadrant). The total
volume of uranium contamination is approximately 210,000 cubic feet. The uranium

concentration is between 50 and 200 ppm.

ABQ/OU3FSILDR14/9-2090 - : 6-27
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6.2.1.6 Areas North of the Northeast Scrap Metal Pile

areas north of the scrap metal pile (northeast quadrant) with uranium

6.2.2 Alternatjves
For this suboperable uni

contaminants exists. use there are no buildings over the contaminated soils,

Alternatives 9 through 12 are eliminated because they

apply only to perched

because they apply to f: ynated for possible demolition. Therefore, the alternatives
that will be screened for Suboperable Unit B are Alternative 1, 2, 5, and 6. Table 6-6 shows
the screening summary for those alternatives that apply to this suboperable unit. Details of the

initial screening are given below.

6.2.2.1 Alternative 1 - No Action

This alternative scored 32 out of a possibl

6.2.2.1.1 Effectiveness

In the short term, risks to on-site workers and the public immediately off site are considered

low, since all material remains in place and undisturbed. How s some risk to

because both the fire
FMPC security fence.

short-term public health and environmental protection (factors

training area and the area around the incinerator are outside t

_ _Long-term public health and environmental protection are ranked unfavorably since this

alternative does not provide for the mitigation of existing contamination (factors scored a 1).

In addition, the potential for environmental contamination exists because this altern

not remove or contain the soil contamination. Thls alternative does not reduce the to;

mobility, or volume of the waste (factor scored a 1).

Overall effectiveness of this alternative scored 11 out of a possible 25.

ABOQNOUIFS/LDR.1-4/9-20-90 ) 6-28
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- penetrate vertically,-and- ultimately, horizontally,-into -the-soils- (factor scored-a 1).-
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z September 20, 1990

[T

Overa mpiementability of this alternative scored 21 out of a possible 25.

6.2.2.1.3 Cost

There is no increment

s alternative; thus, cost is low.

6.2.2.2 Alternative 2

This alternative scored possible 50.

6.2.2.2.1 Effectiveness

This nonremoval alternative represents a mini action scenario intended to isolate waste and

minimize vertical infiltration of rainfall/runo through the soil. A cap will affect the

saturation of contaminated materials and wil ching of the contaminants to the

groundwater. Capping has low short-term nd environmental protection risks to

the on-site workers because of limited construction and associated exposure time (factors scored
a 4). There are little or no expected risks to the public immediately off site. With respect to

the long-term public health and environmental protection, the cap will prevent direct contact

exposure to individuals from contaminants and will reduce the dispersion of the

containment, or treatment of

t have any provisions for

materials. However, this alternative does not address the remo‘é
the contaminated soil (factors scored a 3). This alternative doef
reducing the toxicity and volume of the contamination. Howevé his alternative diminishes the
mobility by reducing vertical infiltration of precipitation. Even though the cap minimizes

rainfall from penetrating the contaminated soils, excess water at the edges of the cap will

Overall effectiveness of this alternative scored 15 out of a possible 25.

ABQ/OUS3FS/LDR 1-49-20:90 ° - 6-30
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6.2.2.2.2 Implementability

tability factors for a cap are relatively simple. The technology, equipment,

materials exist and are readily available; however, working conditions at the

construction more difficult (factbr scored a 4). Capping is also reliable (factor

d test methods exist to verify adequate construction. -

Maintainability factors for a cap include periodic maintenance (factor scored a 4). If left

unattended, natural big) ssion will occur and the cap will deteriorate. Eventually,

insects and small burr ill penetrate the cap and reach the soil. This opens

pathways for precipitatk te first the cap liner and subsequently the soil itself.

Periodic maintenance involves regrading the cap and revegetating the surface.

There are no local agency approvals needed for the implementation of this alternative; however,
state and federal agencies are unlikely to accept a cap alone as long-term remedial action. This

differs from Problem 1 (confined space) becau re is less pedestrian and vehicular traffic

and there are sections under this problem a are not located on the FMPC property

(factor scored a 1). There are no special ex requirements needed for the

implementation of this alternative (factor
Overall implementability of this alternative scored 17 out of a possible 25.

6.2.2.2.3 Cost

The total relative cost for this alternative is low.

6.2.2.3 Alternative 5 - Mechanical Removal and On-Site Dispo

This alternative scored 39 out of a possible 50.

- 62231 Effectiveness - - - - - - - o - oo

Short-term public health and environmental protection are impacted by the mechanica

ABQ/OU3FS/LDR.1-4/9-20-90 6-31
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Long-term public health and environmental protection are ranked high due to the permanent

soil-(factors scored a 5). The treatment of the soil will reduce the volume and

stiveness of this alternative scored 21 out of a possible 25. -

6.2.2.3.2 Implementability

Constructability factors.for Iternative include the capability to use construction equipment

for the mechanical re aste and construction of the on-site disposal facility (factor

scored a 3). The ne s such as manpower, technology, equipment, and materials are
available; however, wo ns at the FMPC can make construction more difficult. The
process technologies a are considered technically feasible and operationally reliable
(factor scored a 4). Maintainability factors for the on-site disposal facility will include long-term

maintenance (factor scored a 4).

There are no local agency approvals neede alternative, and state and federal agencies

are likely to accept this alternative as a lon

special engineering requirement is the d
Overall implementability of this alternative scored 18 out of a possible 25.

6.2.2.3.3 Cost

The total relative cost for this alternative is high.

6.2.2.4 Alternative 6 - Mechanical Removal and Off-Site Disgo%
This alternative scored 35 out of a possible 50.

Short-term public health and environmental protection are impacted by the mechanical oval
of the contaminated soil. On-site workers will be impacted by dust from the removal
but there are little or no expected risks to the public immediately off site. The local
community will be affected by the traffic flow of the contaminated waste to the off-site disposal

facility. Public road transport of contaminated waste is more likely to affect public health than

ABOQ/OU3FS/LDR 1-49-20-90 6-32 -
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the environment; therefore, the short-term public health risk (factor scored a 1) is higher than

environmental risk (factor scored a 2). Long-term public health and

otection are ranked high (factors scored a 5) due to the permanent storage of
. The treatment of the soil will reduce the volume and mobility of the

Constructability facto rnative include the capability to use construction equipment
for the mechanical re soil and construction of a temporary on-site storage
structure; however, wi ns at the FMPC can make construction difficult (factor
scored a 3). The necessary items such as manpower, technology, equipment, and materials are

available. The process technologies and eqmpment are considered technically feasible and

operatlonally reliable (factor scored a 4). Mai 1 bility factors for the off-site disposal facility

will include periodic long-term maintenance

will be in compliance with NRC40CFR and

49CFR. State hazard permits will be required from all transportation route states that have this

Transportation of contaminated wastes off
requirement. These permits will be obtained by the company transporting the waste (factor
scored a 3). Special engineering requirements include anticipated design of the off-site disposal

facility (factor scored a 3).

Overall implementability of this alternative scored 17 out of a

6.2.2.43 Cost

The total relative cost for this alternative is high.

6.3 SUBOPERABLE UNIT C: SOIL CONTAMINATION UNDER FACILITIES
Suboperable Unit C is defined as soil contamination under facilities. Unlike Subopera
Unit D, these facilities have not been designated for possible derﬁolition. Figures 6-5
illustrate the Suboperable Unit C areas. The alternatives considered for this suboperable unit

consist of nonremoval or interim actions. It is assumed for the nonremoval actions that the

ABQ/OU3FS/LDR.1-4/9-20-90 . . 6-33
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- The total volume of the uranium contamination under the facility is approximately

595
DRAFT FMPC-0312-4

September 20, 1990

facility will not be removed. Under the interim action scenario, the facility will be removed at

ined time in the future. Until that time, the facility will remain and be one part

of medial action. Table 6-7 lists the areas and sizes of the contamination zones.
this table were calculated by taking the sum of the volumes at the various

de ssed in the Section 6.1 example. -

6.3.1 Area Descriptions .

6.3.1.1 Plant 23, Refi
This area is contained oundaries of Plant 2/3, the general sump, and the raffinate
area. The total volum ntaminated soil is approximately 1,182,500 cubic feet.
The sources of uraniu ntamination leakage are the sumps in three areas: southeast of

Plant 2/3, southwest of Plant 2/3, and northwest of Plant 2/3 (WMCO 1989). Contamination

from these three sources has dispersed throughout the area, resulting in contamination as deep

as 20 feet. The mobile forms of uranium con ation are moving into the perched water,

which is addressed in Suboperable Unit F. lum concentration in these sections is well

in excess of 200 ppm, and is higher than 1(Q he sumps southwest of Plant 2/3.
6.3.1.2 Plant 4, Green Salt Plant

Within Plant 4, there are two sumps: the Plant 4 sump and the tank farm sump. Uranium

contamination is suspected to have leaked into the soil from these sumps (WMCO 1989). The

total volume of uranium contamination is approximately 11,800 Most uranium

concentrations are between 50 and 200 ppm, but there is one ai in diameter

(centered around the Plant 4 sump) that exceeds 200 ppm.

6.3.1.3 Incinerator

The incinerator building is approximately 75 feet long by 25 feet wide. It is located in the

northwest corner of the sewage treatment plant/incinerator area east of the Produ

2800 cubic feet. Sampling shows uranium contamination to be in excess of 200 ppm.

samples indicate that there is uranium contamination only under part of the facility.

ABQ/OU3FS/LDR.1-4/9-20-90 6-36
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TABLE 6-7

e s i e

sUs

UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT C

e —
Depth (Feet
Area ph (Fee? Volugne
00-15 | 15-30 | 30-55 | 10-15 | 15-20 (f)
25'Dia | 15025’ . 2@25'Dia| ™. 2@50' Dia
Plant 2/3, Refinery 1,182,500
200'x100'
300'X150°
Plant 4, - e, T
Green Sait Plant - 11,800
Incinerator B - 2800
Total Volume (ft 3) 1,197,100

NOTE
---------- Measurement=
Measurements v, Dimension of Contaminated Matarial
Dimension of Contaminated Materia ** - #ih Uranium Concartrations >200ppm
with Uranium Concentrations betwaen ~~~"*ee.._
s0ad200m el

- = Uranium Concentrations Less than 50 ppm
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6.3.2 Alternatives

boperable unit addresses contamination under facilities, Alternatives 2, 3, and 4

ated from consideration. Alternatives 9 through 12 are eliminated because

o perched groundwater contamination. Alternatives 13 and 14 are eliminated
pply-to-facilities designed for possible demolition. Alternatives 1, 5, 6, 7, and 8
able 6-8 shows the screening summary for those alternatives that apply to this

suboperable unit. Details of the initial screening are given below.

6.3.2.1 Alternatives 1

This alternative score

6.3.2.1.1 Effectiveness"
In the short term, risks to on-site workers and the public immediately off site are considered
low; therefore, the ranking of the short-term public health and environmental protection is high

(factors scored a 5) because all material remai lace and undisturbed. Long-term public

health and environmental protection are ran orably because this alternative does not

mitigate existing contamination (factors scorn: n addition, the potential for

environmental contamination exists beca ive does not remove or contain the soil

contamination. This alternative does not reduce the toxicity, mobility, or volume of the waste

(factor scored a 1).

Overall effectiveness of this alternative scored 13 out of a pos

6.3.2.1.2 Implementability

The No Action Alternative requires no implementation; theref onstructability, reliability,

maintainability, and special engineering ranked high (factors scored a 5). However, agency

approvals may be required for this alternative (factor scored a 1).
Overall implemehtability of this alternative scored 21 out of a possible 25.
6.3.2.1.3 Cost

There is no incremental cost for this alternative; thus, cost is low.

ABQ/OU3FS/LDR.1-4/9-20-90 - 6-38
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e

6.3.22 Alternative 5 - Mechanical Removal and On-Site Disposal
scored 37 out of a possible 50.

of the contaminated waste (factors scored a 3). On-site workers will be impacted by dust from
the removal action, but there is little or no expected risk to the public immediately off site.

Long-term public heal mental protection are ranked high due to the permanent

5). The treatment of the soil will reduce the volume and

ed a 5).

storage of the soil (fa

Overall effectiveness o ve is 21 out of a possible 25.

6.3.2.2.2 Implementability

Prior to any activities, the facility will be evacui

‘and isolated. Constructability factors for
this alternative include the capability to use
soil in a technique similar to mining operat
supported throughout the removal of the
soil. Difficulties to excavate under the facility are anticipated. An on-site disposal facility to
house the waste can be constructed. Manpower, technology, equipment, and materials are

available; however, working conditions at the FMPC can make construction difficult (factor

scored a 2). The process technologies and equipment are consi nically feasible and

operationally reliable (factor scored a 4). Maintainability factors n-site disposal facility

will include periodic long-term maintenance (factor scored a 4

Sumps highlighted in the area descriptions can be addressed as a potential source of

contamination into the soils and groundwater. The source of the leak within the
isolated. If the sump is repairable, then a spot decontamination and repair action*will:
performed. If the sump is not repairable, then it will be removed and replaced. Mohi

the sump will continue through its life span.

There are no local agency approvals needed for this alternative, state and federal agencies are

likely to accept this alternative as a long-term remedial action (factor scored a 4).

ABQOU3FSLDR1-49-2090 - - - - 6-40
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6.3.2.2.3 Cost

The total relative cost

6.3.2.3.1 Effectiveness
Short-term public health and environmental |
of the contaminated waste. On-site worke

but there is little or no expected risk to

Public road transport of contaminated waste is more likely to affect public health than the

d a 1) is higher than the

environment; therefore, the short-term public health risk (factor

short-term environmental risk (factor scored a 2). Long-term p and environmental

protection are ranked high (factors scored a S) due to the permanent:disposal of the waste off

site. The treatment of the soil will reduce the volume and mob e contaminants (factor

scored a 5).

Overall effectiveness of this alternative is 18 out of a possible 25.

6.3.2.3.2 Implementability

Prior to any activities, the facility will be evacuated and isolated. Constructability fact

this alternative include the capability to use construction equipment to mechanically remo
soil in a technique similar to mining operations. The foundation of the facility will be physically

supported throughout the removal of the contaminated soils and the reinsertion of the clean

ABQ/OU3FS/LDR.1-4/9-20-90 6-41
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soil. A temporary on-site storage structure can be constructed. Manpower, technology,

materials are available; however, working conditions at the FMPC can make
cult (factor scored a 2). The process technologies and equipment are
nically feasible and operationally reliable (factor scored a 4). Maintainability

ff-site disposal facility will include long-term maintenance (factor scored a 4).

The sumps highlighted in the area descriptions can be addressed as a potential source of

contamination into the undwater as detailed in Alternative 5.

Transportation of cont tes off site will be in compliance with NCR40CFR and

40CFR. State hazard

requirement. These permits will*

be required from all transportation route states that have this
‘obtained by the company transporting the waste (factor
scored a 3). Significant special engineering will be required to design the temporary on-site
disposal facility, the off-site disposal facility, and, especially, to design the shoring and excavation

buildings. In addition, construction logistics

program for removal of contaminants under e

problems are expected to be very difficult fo nated soils removal under existing

buildings (factor scored a 2).
Overall implementability of this alternative scored 15 out of a possible 25.

6.3.2.3.3 Cost

The total relative cost for this alternative is high.

6.3.2.4 Alternative 7 - Near Term: Temporary Cap; Far Term: Mechanical Removal and On-
Site_Disposal

This alternative scored 35 out of a possible 50.

6.3.24.1 Effectiveness
For short-term public health, this alternative limits contact with surficial contaminatio
the facilities are removed, workers will be exposed to hazardous materials during rem

handling. There is little or no expected increase in risk, in the short term, to the publi

immediately off site (factor scored a 3). Short-term environmental risk is increased because the

contaminated material remains in place (factor scored a 2). There are fewer problems

ABQOU3FS/LDR.1-49-20-90 - : 6-42 v\
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associated with long-term public health and environmental protection because the material will

be fom the public in a permanent facility (factors scored a 5). The soils will remain in

the facilities are demolished, but after mechanical removal, treatment of the

the volume and mobility of the contaminants (factor scored a 4).

Overall e ectiveness of this alternative scored 19 out of a possible 25.

6.3.2.4.2 Implementability

Constructability factors:

epoxy-based or polyure
open areas surroundin

ative include construction of a temporary cap of an
on the floor of the facility. For regions with contaminated

single-layer cap will be applied to prevent contact with

surficial contamination.*“The cap*will consist of a concrete and/or bituminous asphalt layer and

will be removed with the soils, after the facilities are removed.

Once the facilities are removed, the contaminaf soil will be removed with construction

equipment. The on-site disposal -facility can cted; however, working conditions at the

FMPC can make construction more difficul red a 3). The necessary items such as

manpower, technology, equipmenf, and m lable. The process technologies and
equipment are considered technically feasible and operationally reliable (factor scored a 4).
Maintainability factors for the on-site disposal facility will include periodic long-term

maintenance (factor scored a 4).

The sumps highlighted in the area descriptions can be addresse tinual source of

contamination into the soil and groundwater as described in Alf;

No local agency approvals are needed; however, state and federal agencies are unlikely to
d f

accept this alternative for near-term remedial action due to the delays in time requi

remediation of the site under this alternatives (factor-scored a 2)-

Special engineering requirements are the coordination of the mechanical removal equi

with the underground utilities and the aboveground structures within the region, and t

of the on-site disposal facility (factor scored a 3).
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Overall implementability of this alternative scored 16 out of a possible 25.

e cost for this alternative is high.

rnative 8 - Near Term: Temporary Cap; Far Term: Mechanical Removal and Off-
Site Disposal

This alternative scored

f a possible 50.

6.3.2.5.1 Effectiveness
For short-term public avironmental protection, this alternative limits contact with
surficial contamination. Facilities are removed, workers will be exposed to hazardous
materials during removal and handling, but there is no expected increase in risk to the public

immediately off site. The local community will be affected by the traffic flow of contaminated

waste to the off-site disposal facility. Public rodd transport of contaminated waste is more likely

to affect public health than the environmen ore, the short-term public health risk (factor

scored a 1) is higher than the short-term e nmental risk (factor scored a 2). There are less

risks associated with the long-term public vironmental protection because the

material will be isolated from the public in"a permane: E' facility off site (factors scored a 35).
The soils will remain in place until after the facilities are demolished, but after mechanical
removal, treatment of the soils will reduce the volume and mobility of the contaminants (factor

scored a 4).

Overall effectiveness of this alternative scored 17 out of a poss

6.3.2.5.2 Implementability

Constructability factors for this alternative include construction of a temporary cap consisting of

an epoxy based or polyurethane coating on the floor of the facility. For regions
contaminated open areas surrounding the facility, a single-layer cap will be applied to
contact with surficial contamination. The cap will consist of a concrete and/or bitumi

asphalt layer that will be removed with the soils after the facilities are removed.
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Once the facilities are removed, the contaminated soil will be removed with construction

temporary on-site storage structure can be readily constructed (factor

necessary items such as manpower, technology, equipment, and materials are

Transportation of contaminated wastes off site will be in compliance with NRC40CFR and

49CFR. State hazard permits will be required from all transportation route states that have this

requirement. These permits will be obtained b company transporting the waste. State and

federal agencies are unlikely to accept this al > for near-term remediation due to delays
in time required for remediation (factor sc pecial engineering requirements are the
coordination of the construction equipme derground utilities and the aboveground

structures within the region (factor scored a 3).

Overall implementability of this alternative scored 15 out of a p

6.3.2.5.3 Cost

The total relative cost for this alternative is high.

6.4 SUBOPERABLE UNIT D: SOIL CONTAMINATION UNDER FACILITIES
DESIGNATED FOR POSSIBLE DEMOLITION

Suboperable Unit D is _deﬁlied as soil contamination under facilities designated fi

demolition. Figure 6-7 illustrates the Suboperable Unit D areas. The alternatives co
for this problem consist of nonremoval, interim, and excavation actions. It is assumed
nonremoval actions that the facility will not be removed. Under the interim action sce
the facility will be removed at some undetermined time in the future. Until that time,

facility will remain and be one part of the interim remedial action. For the excavation action,
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both the facility and contaminated soils will be removed Table 6-9 lists the areas and sizes of

6.4.1.1 Plant 6 Pickling Area

This area consist of t a and the water treatment area in Plant 6. The sump on

the east side of the p d the sump in the water treatment area appear to be

sources of uranium co WMCO 1989). The total volume of uranium-contaminated
soil is approximately feet. Hazardous Substance List organics were found in this
same area in only one ‘sixéinch interval. The source of the organics has not been identified.

Areas with uranium concentrations in excess of 200 ppm permeate the entire depth.

6.4.1.2 Plant 6 Chip Pickling Area

Uranium contamination has spread from the

kling area through the salt oil area. The
total volume of uranium-contaminated soil n is approximately 127,500 cubic feet.
One area of contamination with uranium ' : ; greater than 200 ppm is located on the
surface with a size of 150 feet by 50 feet continuing to a depth of 5.5 feet with a size of

20 feet in diameter. The uranium contamination is suspected to have leaked from the sump

and trench in the chip pickling room and the catch basin for the salt oil (WMCO 1989).

With respect to Alternatives 13 and 14, both areas of Plant 6t

Pickling Area, will be addressed as a unit.

6.4.1.3 Plant 9, Special Products Plant

Plant 9 is a metal production plant. The uranium contamination in the soil appears to be

located primarily near the sump outside the southeast corner of -‘Plant 9 (WMC
is-also a small area of uranium contamination under the southeast -corner of the—plani.

total volume of uranium contamination is approximately 39,250 cubic feet. There is a

ABQ/OU3FS/LDR.1-49-20-90 6-47
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RABLE UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT D

Depth (Feet)

. Volume
(#t3)
00-15 1.5-3.0 3.0-55 10-15. 15-20
.. 15025 ["*-. 3@25'Dia | *-., 1@25' Dia | **.. 2@25' Dia | **.1@100" Dia
Plant 6 Pickling Area -.25' Dia T 100°Dia} e e 1,627,500
1350'%300° . |350'%300° "*-. |350'x300° *-.]350'x300°
*-..1@20' Dia | *-. 1@20' Dia | " N e -
Plant 6 @ @ 127,500
Chip Pickling Area '
150x150' - |150x150° v | - g o-
“.. 25'Dia|"-.. 25'Dia| ... 25'Dia| . -
Plant 9, Special . il BNl il E
Products Plant e S s 39,250
100’ Dia "-., | 75’ Dia 75' Dia ... | 50’ Dia - -
... 100%50' | ... 25'Dia .- - |".. so'Dia
Building 39A, Incinerator e 180,500
100'%100° .. | 175'x100’ x100° .| 100 Dia ... | 150x100' ..
Pilot Plant and .., 25 Dia - ., 90D | -
Pilot Plant Tank Farm : 126,700
225'x200° .. |50' Dia . 12575 T -
Total Volume (ft 3) 2,101,450
NOTE
.......... - Measurementa
Measurements T tvee.. Dimension of Contaminated Material
Dimension of Contaminated Materiai * - - ¥ih !’_’f"‘”"‘ Concentrations >200ppm
with Uranium Concentrations between """+
$0and200ppm e

- = Uranium Concentrations Less than 50 ppm
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25-foot diameter area, between 0 and 1.5 feet in depth, with uranium concentrations greater

The uranium contamination in the area emanates from a sump at the southeast

Sample testing has also shown very high levels of chlorinated solvents in the
S feet.

6.4.1.4 Building 39A, Incinerator

Building 39A contains two separate incinerators: a Kelly incinerator and a Trane incinerator.

These incinerators were: he destruction of solid and liquid wastes. The total volume

of uranium contamina ately 180,500 cubic feet. There is one area of

approximately 5000 sq tending from 0 to 1.5 feet in depth, with uranium
concentrations exceed

1.5 and 3.0 feet in dept

A second area approximately 25 feet in diameter, between
ranium concentrations in excess of 200 ppm. A third area
approximately 150 feet in diameter, between 15 and 20 feet in depth, shows uranium

concentrations in excess of 200 ppm.

6.4.1.5 Pilot Plant and Pilot Plant Tank Fagg____

At the western edge of the pilot plant mai mpling shows uranium concentration in

building and tank farm structures. A

small rectangular area adjacent to the south side of the pilot plant main building was identified
as an underground tank storage site that leaked radioactive material into the soil. Uranium

contamination appears to be liquids leaking into the soil (WMCO 1989). Soil samples at 0- to

1.5- and 10- to 15-foot depths indicate significant levels of uran

concentrations greater than 200 ppm. The total volume of uranium-contaminated soil in this

area is approximately 126,700 cubic feet.

6.4.2 Alternatives

Since Suboperable Unit D addresses contamination under facilities, Alternatives 2, 3, and 4

have been eliminated from consideration. Alternatives 9 through 12 are also eli
they apply only to perched groundwater contamination. Alternatives 1, 5, 6, 7, 8, 13, a
apply. Table 6-10 shows the screening summary for those alternatives that apply to thi

suboperable unit. Details of the initial screening are given below.

ABQIOU3FS/LDR149-20-90 * - 6-49
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6.4.2.1 Alternative 1 - No_Action

scored 34 out of a possible 50.

low. Therefore, the ranking of the short-term public health and environmental protection is
high (factors scored a 5) because all material remains in place and undisturbed. Long-term
public health and envir tection are ranked unfavorably because this alternative does

not mitigate existing contamination: (factors scored a 1). In addition, the potential for

environmental contamif as it is because this alternative does not remove or

contain the soil conta alternative does not reduce the toxicity, mobility, or

1).

volume of the waste (

Overall effectiveness scored 13 out of a possible 25.

6.4.2.1.2 Implementability

The No Action Alternative requires no im therefore, constructability, reliability,

maintainability, and special engineering r tors scored a 5). However, agency

approvals may be required for this alternative (factor--scored al).
Overall implementability of this alternative scored 21 out of a possible 25.

6.4.2.1.3 Cost

There is no incremental cost for this alternative; thus, cost is

6.4.2.2 Alternative 5 - Mechanical Removal and On-Site Disposal

This alternative scored 37 out of a possible 50.

6.4.2.2.1 Effectiveness
Short-term public health and environmental protection are impacted by the mechanic
of the contaminated waste (factors scored a 3). On-site workers will be impacted by d rom

the removal action, but there is little or no expected risk to the public immediately off site.

ABQIOU3FS/LDR.14/9-20-90 6-31
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Long-term public health and environmental protection are ranked high due to the permanent

oil (factors scored a 5). The treatment of the soil will reduce the volume and

ntaminants (factor scored a 5).

: eness of this alternative is 21 out of a possible 25.

6.4.2.2.2 Implementability

the facility will be evacuated and isolated. Constructability factors for

Prior to any activities, .

this alternative includ to use construction equipment to mechanically remove the
operations. The foundation of the facility will be physically
f the contaminated soils and the reinsertion of the clean

he facility are anticipated. An on-site disposal facility can
be constructed; however, working conditions at the FMPC can make construction difficult
(factor scored a 2). Manpower, technology, equipment, and materials are available. The

process technologies and equipment are consid echnically feasible and operationally reliable

(factor scored a 4). Maintainability factors f n-site disposal facility will include periodic

long-term maintenance (factor scored a 4). no local agency approvals needed for this
alternative, and state and federal agencie

remedial action (factor scored a 4).

Significant special engineering will be required to design the on-si

especially, to design the storing and excavation program for re “of contaminants under

existing buildings. In addition, construction logistics problems af ed to be very difficult

for contaminated soils removal under existing buildings (factor s
Overall implementability of this alternative scored 16 out of a possible 25.

64223 Cost

6.4.2.3 Alternative 6 - Mechanical Removal and Off-Site Disposal

This alternative scored 33 out of a possible 50.

ABQ/OU3FS/LDR1-49-20-90 - . 6-52



- un am wm

4

- =

~

~

-
. ‘3 yi ~ I

DRAFT FMPC-03124
September 20, 1990

6.4.2.3.1 Effectiveness

iblic health and environmental protection are impacted by the mechanical t€émoval

ted waste. On-site workers will be impacted by dust from the removal action,
or no expected risk to the public immediately off site. The local community
| by the traffic flow of the contaminated waste to the off-site disposal facility.
Public road transport of contaminated waste is more likely to affect public health than the
environment; therefore, the short-term public health risk (factor scored a 1) is higher than the

short-term environment; r scored a 2). Long-term public health and environmental

protection are ranked high (factors scored a 5) due to the permanent disposal of the waste off

site. The treatment o reduce the volume and mobility of the contaminants (factor

scored a 5).

Overall effectiveness of this alternative is 18 out of a possible 25.

6.4.2.3.2 Implementability
Prior to any activities, the facility will be eva nd isolated. Constructability factors for

this alternative include the capability to us n equipment to remove the soil in a

technique similar to mining operations. of the facility will be physically

supported throughout the removal of the contaminated soil and the reinsertion of the clean soil.

A temporary on-site storage structure can be constructed; however, working conditions at the

FMPC can make construction difficult (factor scored a 2). Manpower, technology, equipment,

and materials are available. The process technologies and equi nsidered technically

feasible and operationally reliable (factor scored a 4). Maintainability:factors for the off-site

disposal facility will include long-term maintenance (factor scor

Transportation of contaminated wastes off site will be in compliance with NRC40CFR and
49CFR. State hazard permits will be required from all transportation route states that have this
requirement. These permits will be obtained by the company transporting the was

scored a 3). Significant special engineering will be required to design the temporary o

ABQIOU3FS/LDR 1-4/9-20-90 6-33
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“Constructability factors for this alternative include construction of a temporary cap co
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' disposal facility, the off-site disposal facility, and, especially, to design the shoring and excavation

moval of contaminants under existing buildings. In addition, construction logistics

Overall implementability of this alternative scored 15 out of é possible 25.

6.4.2.3.3 Cost

The total relative cost

6.4.2.4 Alternative 7 -
Site Disposal

This alternative scored 35 out of a possible 50.

6.42.4.1 Effectiveness

For short-term public health this alternative
the facilities are removed, workers will be  hazardous materials during removal and

handling. There is little or no expected increase : ; to the public immediately off site

(factor scored a 3). Short-term environmental risk is increased because the contaminated
material remains in place (factor scored a 2). There are fewer problems associated with

long-term public health and environmental protection because the material will be isolated from

the public in a permanent facility (factors scored a 5). the soils in in place until after

the facilities are demolished, but after mechanical removal, treaj he soils will reduce

the volume and mobility of the contaminants (factor scored a 4

Overall effectiveness of this alternative scored 19 out of a possf e 25.

an epoxy-based or polyurethane coating on the floor of the facility. For regions with
contaminated open areas surrounding the facility, a single-layer cap will be applied to
contact with surficial contamination. The cap will consist of a concrete and/or bituminous

asphalt layer and will be removed with the soils, after the facilities are removed. Once the

ABQ/OU3FS/LDR.1-4/9-20-90 6-54
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‘Overall implementability of tilis alternative

_surficial contamination. Once the facilities are removed, workers will be exposed |

" materials during removal and handling, but there is no expected increase in risk to the
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facilities are removed, the contaminated soil will be removed with construction equipment. An

facility can be constructed (factor scored a 3); however, working conditions at

ake construction more difficult. The necessary items such as manpower,

scored a 4).

accept this alternative

Special engineering requirements are the coordination of the mechanical removal equipment
with the underground utilities and the aboveground structures within the region, and the design

of the on-site disposal facility (factor scored

ut of a possible 23.

6.4.2.43 Cost

The total relative cost for this alternative is high.

6.4.2.5 Alternative 8 - Near Term: Temporary Cap; Far Term:: Removal and Off-
Site Disposal :

This alternative scored 32 out of a possible 50.

6.4.2.5.1 Effectiveness

For short-term public health and environmental protection, this alternative limits contact with

lic
immediately off site. The local community will be affected by the traffic flow of conta ted

waste to the off-site disposal facility. Public road transport of contaminated waste is m

scored a 1) is higher than the short-term environmental risk (factor scored a 2). There are less

ABQ/OU3FS/LDR.14/9-20-90 _ 6-35 .
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problems associated with the long-term public health and environmental protection because the

isolated from the public in a permanent facility off site (factors scored a 5).

contaminated open areas‘surrounding the facility, a single-layer cap will be applied to prevent
contact with surficial contamination. The cap will consist of a concrete and/or bituminous

asphalt layer and will be removed with the soils, after the facilities are removed.

Once the facilities are removed, the contami il will be removed with construction

equipmeﬁ. A temporary on-site storage s be readily constructed; however, working
conditions at the FMPC can make construy (factor scored a 3). The necessary
items such as manpower, technology, equipment, and materials are available. The process
technologies and equipment are considered technically feasible and operationally reliable (factor
scored a 4). Maintainability factors for the off-site disposal facility will include periodic

maintenance (factor scored a 4).

e with NRC40CFR and

on route states that have this

Transportation of contaminated wastes off site will be in compl
49CFR. State hazard permits will be required from all transpo
requirement. These permits will be obtained by the company transporting the waste. State and

federal agencies are unlikely to accept this alternative for near-term remediation d

in time required for remediation (factor scored a-1). Special engineering requirements
coordination of the construction equipment with the underground utilities and the abo

structures within the region (factor scored a 3).

Overall implementability of this alternative scored 15 out of a possible 25.

ABQIOU3FS/LDR.1-4/9-20-90 - 6-56
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6.425.3 Cost
5 tive cost for this alternative is high.

6.4.2.6.1 Effectiveness

Short-term public health:ane
the facility and the u
action, but there is lit cted risk to the public immediately off-site. For on-site
activities, airborne rel ve the most direct potential impact on the community in
the short-term (factors<scored a Long-term public health and environmental protection is
ranked high (factors scored a 5) because residuals or untreated material will be isolated from

the community in the on-site disposal facility. Because all contaminated waste (soil and facility)

will be disposed of, the remaining risk is low. ; olume and toxicity are not significantly

reduced because the waste will remain in an isposal facility, but the contaminated waste

will be isolated. The treatment of the soil the volume and mobility of the

contaminants. (factor scored 1 5).
£

Overall effectiveness of this alternative scored 19 out of a possible 25.

6.4.2.6.2 Implementability
The facility will be evacuated and isolated prior to any activities. Constructability factors for

this alternative include the capability to use construction equip to méchanically remove the

soil and the actual facility. The difficulties and uncertainties related to construction will be

evaluated. Also, disconnecting utilities and associated lines, ducting, etc. will be considered.

This will require special techniques similar to mining operations. Once the facilities are

on-site disposal facility can be constructed. The necessary items such as manpower, t ology,
equipment, and materials are available; however, working conditions at the FMPC can:make

construction difficult (factor scored a 2). The process technologies and equipment are.

considered technically feasible and operationally reliable (factor scored a 4). Maintainability

ABQOU3FSLDR149-20.90 "~ = =~ -~ "~ 6-57
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factors for the on-site disposal facility will include periodic long-term maintenance. No foreseen

failure detection of various components or activities are anticipated (factor

ocal agency approvals needed for the implementation of this alternative. State
and federal agencies are likely to accept this alternative as a long-term remedial action (factor
scored a 4). Special engineering requirements are the coordination of the construction

equipment with the und tilities and the aboveground structures within the region

(factor scored a 3).

Overall implementabilif ernative scored 17 out of a possible 25.

6.4.2.6.3 Cost

The total relative cost for this alternative is high.

6.4.2.7 Alternative 14 - Facility Removal and Of

This alternative scored 34 out of a possible

6.4.2.7.1 Effectiveness
Short-term public health and environmental protection are impacted by the actual excavation of
the facility and the underlying soil. On-site workers will be impacted by dust from the removal

action, but there is little or no expected risk to the public immf ely-off-site. For on-site

activities, airborne releases would have the most direct potentia: n the community in

the short-term. The local community will be affected by the tré flow of contaminated waste
to the off-site disposal facility. Any action involving off-site transport and disposal would likely
represent the greatest potential impact to the community. Public road transport of

contaminated waste is more likely to affect public health than the environment; th

(factor scored a 2). Long-term public health and environmental protection (factors s
is ranked the same as the on-site alternative because residuals or untreated material wi
isolated away from the community in the off-site disposal facility. Because all contaminat

waste (soil and facility) will be isolated, any remaining risk is low. The volume and toxicity are

not significantly reduced because the waste will remain in an off-site disposal facility, but the

ABQ/OU3FS/LDR.14/9-20-90 . 6-58
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contaminated waste will be isolated. The treatment of the soil will reduce the volume and

contaminants (factor scored a 5).

ess of this alternative scored 10 out of a possible 25.

6.4.2.7.2 Implementability
The facility will be evacuated and isolated prior to any activities. Constructability factors for

this alternative includ ility to use construction equipment to mechanically remove the

soil and the actual faci ficulties and uncertainties related to construction will be
evaluated. Also, disco

This will require spec:

ties and associated lines, ducting, etc. will be considered.

similar to mining operations. Once the facilities are

removed, the contaminated soil will:be excavated with heavy construction equipment. Finally,
an off-site disposal facility can be constructed. The necessary items such as manpower,

technology, equipment, and materials are available; however, working conditions at the FMPC

can make construction difficult (factor scored . The process technologies and equipment

are considered technically feasible and oper eliable (factor scored a 4). Maintainability

factors for the off-site disposal facility will i dic long-term maintenance. No
foreseen problems with failure detection ¢ ponents or activities are anticipated

(factor scored a 4).

Transportation of contaminated wastes off site will be in compliance with NRC40CFR and

49CFR. State hazard permits will be required from all transp n-route states that have this

requirement. These permits will be obtained by the company the waste (factor

scored a 3), in addition to the numerous regulatory requireme cessary prior to shipment

off site. Special engineering requirements are the coordinatio he construction equipment

with the underground utilities and the aboveground structures (e.g., steamlines) within the

region (factor scored a 3).

Overall implementability of this alternative scored 16 out of a possible 25.

6.4.2.7.3 Cost

The total relative cost for this alternative is high.

ABQOU3FS/LDR.1409-20-90 6-59
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6.5 SUBOPERABLE UNIT E: ABOVEGROUND CONTAMINANTS
nit E is defined as aboveground contaminants. Figure 6-8 illustrates the

it E areas. In most cases, the aboveground contaminant is scrap metal or

has been abandoned or piles of construction rubble. Both types of waste are
th uranium. In addition to the waste, sampling results indicate the underlying
ground is also contaminated. In areas where a concrete pad exists, the pad will be addressed as
contaminated surface soils and will be included in the volume calculation for the area.

Table 6-11 lists the areas:and:sizes of the contamination zones. The volumes in this table were

calculated by taking th olumes at the various depths as discussed in the

Section 6.1 example.

6.5.1 Area Descriptio

6.5.1.1 Drum Baling Area
The drum baling area consists of discarded sc

naterials, and structures. It has recently

come into use as an on-site storage area fo d vehicles, cranes, construction

equipment, unshredded scrap metal, asbes us rubble. This material is piled

approximately 10 feet high. Many of th ite large and will require sorting and

removal. Scattered meter readings indicate radioactivity is associated with the various scrap

material. The total volume of uranium-contaminated aboveground material is approximately

400,000 cubic feet. There is one area, approximately 50 feet in diameter, with uranium

concentrations in the underlying soil greater than 200 ppm. Th

uranium-contaminated soil is approximately 540,000 cubic feet.

6.5.1.2 Scrap Metal Piles
The FMPC currently has three separate piles of metallic scrap with uranium concentrations

above background levels. One pile of material is stored on a controlled curbed pad in the

northeast quadrant of the Production Area. This 25-foot high scrap metal pile co
primarily of ferrous material, with the remainder being a mixture of aluminum, stainless: steel,

copper, brass, and nickel. The total volume of the aboveground uranium contaminati
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TABLE 6-11

IT 3 URANIUM CONTAMINATED SOILS AND MATERIALS - SUBOPERABLE UNIT E

Depth (Faet) Volume
3
00-15 | 15-3.0 | 3.0-55 10-15 15-20 (ft~)
50° Dia’ Material:
Drum Baling Area Abovegroynd Contaminant |Piles 200’ x 2p0’ x 10’ 400,000
Soil:540,000
. © Material:
S;ranz MettaIQP "3 . Abovegrodnd Contaminant|Piles  200° x 2p0’ x 25' 1,000,000
(Northeast Quadrant) Soil:183,750
Scrap Metal Piles “-Abovegroynd Contaminant [Piles- .. 300" x abo 30, .2";&"2'60
(Northwest Quadrant) ) Y
- - ... ] 300'x300' .. - - SOI|.225,000
Construction Rubble ."-.Abovegmund.°coqtarninant Pi.l'e's-,. 100 x 1 JO"i’SQ'_ Material:
N - 300,000
Mound 350'%150° " - - - - Sail: 78,750
Total Volume (ft 3) Material: 4,400,000
Total Volume (ft 3) Soil: 1,027,500
NOTE
............ Measurement=
Measuramerts .. Dimension of Contaminated Material
Dimension of Contaminated Materia] - Wih Urarium Concantrations >200ppm
with Uranium Concentrations between "+,
50and200ppm  TTte

— = Uranium Concentrations Less than 50 ppm
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approximately 1,000,000 cubic feet. Uranium-contaminated soils underlie a portion of the area.

ipproximately 50 feet in diameter, have uranium concentrations in the soil greater

th

fee

The total volume of uranium-contaminated soil is approximately 183,750 cubic

The other two scrap metal piles are located in the northwest quadrant of the Production Area

.on the north end of the Plant 1 storage pad. These 30-foot high scrap piles also contain some

asbestos material. The total volume of the aboveground contaminants is
2,700,000 cubic feet.

cubic feet.

ime of uranium-contaminated soil is approximately 225,000

6.5.1.3 Construction Rubble Motnd
This area is a large rubble mound created from soil excavated during construction activities at
the FMPC. At present, few data are available for this area. However, because this area was

established in accordance with WMCOQ’s stanq

erating procedures for soils management,

uranium levels are expected to range from 5 }ppm. The acceptable residual uranium

level for Operable Unit 3 is 50 ppm.

The total volume of the aboveground uranium contamination is approximately 300,000 cubic
feet. In addition, the total volume of uranium-contaminated soil is approximately 78,750 cubic

feet.

6.5.2 Alternatives

Alternatives 7 and 8 have been eliminated because no facilities t within these regions.
Alternative 9 through 12 are also eliminated because they apply only to groundwater
contamination. Alternatives 13 and 14 are eliminated because they apply to facilities designated

for possible demolition. Alternatives 1, 2, 3, 4, 5, and 6 apply. Table 6-12 shows the screening

summary for those alternatives that apply to this suboperable unit. Details of the

screening are given below.

6.5.2.1 Alternative 1 - No Action

This alternative scored 34 out of a possible S0.

ABQ/OU3FS/LDR.1-4/9-20-90 6-63
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and environmental protection are ranked unfavorably because this alternative does not mitigate

existing contamination (factors scored a 1).

tamination exits because this alternative does not remove or
alternative does not reduce the toxicity, mobility, or
al).

6.5.2.1.2 Implementability

The No Action Alternative requires no imp n; therefore, constructability, reliability,
maintainability, and special engineering ra

approvals may be required for this alterna
Overall implementability of this alternative scored 21 out of a possible 25.

6.5.2.1.3 Cost

There are no incremental costs for this alternative; thus, cost i

6.5.2.2 Alternative 2 - Cap
This alternative scored 27 out of a possible 50.

6.5.2.2.1 Effectiveness :
This nonremoval alternative represents a miiiifnum aﬁtion scenario intended fo isolate
minimize vertical infiltration of rainfall or runoff into and through the soil. A cap will
the saturation of contaminated materials and will reduce leaching of contaminants to t
groundwater. Capping poses low short-term environmental protection risk to the on-site

workers because of limited construction and. associated exposure time (factor scored a 3). The

ABQ/OU3FS/LDR 1-4/9-20-90 : - 6-65
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short-term public health is ranked lower than short-term environmental protection due to the

4hoveground contamination (factor scored a 3). There is little or no expected risk

alternative does not remove, contain, or treat the contaminated waste (factors scored a 3). This
alternative does not reduce the toxicity and volume of the contamination, but it does diminish

the mobility of the contamination.by reducing vertical infiltration of precipitation. Even though
the cap minimizes rai rating the contaminated soils, excess water at the edges of
the cap will penetrate ultimately, horizontally, into the contaminated soils (factor

scored a 1).

Overall the effectiveness of this alternative scored a 13 out of a possible 25.

6.5.2.2.2 Implementability

Constructability requirements would include f aboveground contaminants to a level

surface. Because the level surface would ht above ground level, construction of a

cap on unstable piles of contaminated materials would be difficult (factor scored a 3). Once
the cap is constructed, it is reliable (factor scored a 3) and test methods exist to verify adequate

construction.

a 3). If left

iorate. Eventually,

Maintainability factors for a cap include periodic maintenance (

unattended, natural biological succession will occur and the cap
insects and small burrowing animals will penetrate the cap and h the soil. This opens
pathways for precipitation to infiltrate first the cap liner and subsequently the soil itself.

Periodic maintenance involves regrading the cap and revegetating the surface.

There are no local agency approvals needed for this alternative (contaminated me
remain in place); however, state and federal agencies are unlikely to accept a cap alo
long-term remedial action (factor scored a 1). There is no special engineering requir

implement this alternative (factor scored 1 4).

Overall implementability of this alternative scored 14 out of a possible 25.

\\
ABQIOU3FS/LDR.1-49-20-90 6-66
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cost for this alternative is low.

ternative 3 - Mechanical Removal of Aboveground Contaminants, On-Site
isposal, and Cap
This alternative scored 33 out of a possible 50.

6.5.2.3.1 Effectiven
The short-term public ] nvironmental protection for the on-site workers is ranked
average because of the the aboveground contaminants (factors scored a 3). There is
little or no expected i k to the public immediately off site. The cap will affect the
saturation of contaminated materials and will reduce leaching of contaminants to the
groundwater. In the long term, two sites must be addressed: the original capped region and

the on-site disposal facility (factors scored a 4 e original capped region will contain the

soil, minimize further vertical infiltration of p: ion, prevent direct contact to individuals

from contaminants, and reduce the risk of on of materials. The on-site disposal
facility would fully enclose the waste mat obility of the waste is contained, but the

volume and toxicity of the soils remain the same (factor scored a 3).

Overall effectiveness of this alternative scored 17 out of a possible 25.

6.5.2.3.2 Implementability

Constructability factors include the capability to use constructios nt for the mechanical
removal of the aboveground material and construction of the ot
Construction of a waste compaction facility is also a consideration (factor scored a 3); however,
working conditions at the FMPC can make construction more difficult. The necessary items

~ such as manpower, technology, equipment, and materials are available. The pro

factor

a 4).

* technologies and equipment are considered technically feasible ‘and operationally relia

scored a 4). Maintainability factors for a cap include periodic maintenance (factor sco

Because there are no facilities, aboveground structures, or utilities in the immediate area, there

should be no maneuverability constraints. All waste will be compacted prior to disposal on site.

'
'
. . , . o . L , . .

‘ " = = ’ N S = = N . "
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ocal agency approvals needed for the implementation of this alternative; however,

sta agencies are unlikely to accept removal of aboveground contaminants without

re g underlying soil (factor scored a 2). Special engineering requirements include the

n-site disposal facility (factor scored a 3). .
Overall implementability of this alternative scored 16 out of a possible 25.

6.5.2.3.3 Cost

The total relative cos

6.5.2.4 Alternative *al Removal of Abovepround Contaminants, Off-Site Disposal
and Cap

This alternative scored 30 out of a possible 50.

6.5.2.4.1 Effectiveness
The short-term public health (factor scored :

nvironmental protection (factor

scored a 2) will be ranked low, because “transportation of contaminated material off site.
The cap will offset the saturation of contaminated material and will reduce leaching of
contaminants to the groundwater. For long-term public health and environmental protection,

the original capped region will contain the soil, thus reducing mobility by minimizing further

vertical infiltration of precipitation, prevent direct contact expo
contaminants, and reduce the risk of wind dispersion of the materials (factors scored a 4). The
volume and toxicity of the soils remain the same, but the above ntaminants are moved

off site (factor scored a 3).

Overall effectiveness of this alternative scored 14 out of a possible 25.

65242 Implementabilty -~ -
Constructability factors include the capability to use construction equipment for the m

removal of the aboveground contaminants and construction of the temporary on-site s

facility; however, working conditions at the FMPC can make construction difficult (factor

scored a 3).

ABQ/OU3FS/LDR.1-4/9-20-90 . 6-68 .. . .. -
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technologies and equipment are considered technically feasible and operationally

red a 4). Maintainability factors for a cap include periodic maintenance

Because no facilities, aboveground structures, or utilities are situated in the area, there should

be no maneuverability constraints. All waste will be compacted prior to disposal off site.

¢ off site will be in compliance with NCRC40CFR and

e required from all transportation route states that have this

Transportation of con
49CFR. State hazard
requirement. These obtained by the company transporting the waste (factor
scored a 2). No specialenginee; is required to implement this alternative (factor

scored a 3).

Overall implementability of this alternative s out of a possible 25.

6.5.24.3 Cost

The total relative cost for this is high.

6.5.2.5 Alternative 5 - Mechanical Removal and On-Site Disposal

This alternative scored 39 out of a possible 50.

6.5.2.5.1 Effectiveness

Short-term public health and environmental protection are impa

e mechanical removal

y

of the contaminated materials. On-site workers will be impacteid dust from the removal, but
there is little or no expected risk to the public immediately off site (factors scored a 3).

Long-term public health and environmental protection are ranked high due to the permanent

storage of the waste (factors scored a 5). The treatment of the soil and deconta

scrap metals will reduce the volume and mobility of the contaminants (factor scored

Overall effectiveness of this alternative scored 21 out of a possible 25.

ABO/OU3FS/LDR 1-49-20-90 6-69
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ground contaminants and construction of the on-site disposal facility.

waste compaction facility is also a consideration (factor scored a 3).
_,_-ﬁnology, equipment, and materials are available; however, working conditions at

can make construction difficult. The process technologies and equipment are

the
considered technically feasible and operationally reliable (factor scored a 4). Maintainability
factors for the on-site disposal facility will include periodic long-term maintenance (factor

scored a 4).

There are no local ag needed for this alternative (factor scored a 4). Special

engineering will be re dinate the maneuverability of construction equipment with
underground utilities and aboveground structures within the region and to design the on-site

disposal facility (factor scored a 3).

Overall implementability of this alternative s ut of a possible 25.

6.5.2.5.3 Cost

The total relative cost for this alternative is high.

6.5.2.6 Alternative 6 - Mechanical Removal and Off-Site Disposal

This alternative scored 35 out of a possible 50.

6.5.2.6.1 Effectiveness
Short-term public health and environmental protection are impa by the mechanical removal
of the contaminated material. On-site workers will be impacted by dust from the removal, but

there is little or no expected risk to the public immediately off site. The local community will

road transport of contaminated waste is more likely to affect public health than the
environment; therefore, the short-term public health risk (factor scored a 1) is higher

short-term environmental risk (factor scored a 2). Long-term public health and enviro

ABO/OU3FS/LDR.14/9-20-90 6-70
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protection are ranked high due to the permanent storage of the waste off site (factors

e treatment of the soil and decontamination of the scrap metals will reduce the

vo ility of the contaminants (factor scored a 5).

tiveness of this alternative scored 18 out of a possible 25.

6.5.2.6.2 Implementability

Constructability facto ative include the capability to use construction equipment

to mechanically remo . Construction of an off-site disposal facility and a waste

compaction facility wo considered (factor scored a 3). Manpower, technology,

equipment, and mate le; however, working conditions at the FMPC can make

construction difficult. The process-technologies and equipment are considered technically

feasible and operationally reliable (factor scored a 4). Maintainability factors for the off-site

disposal facility will include long-term maintenance (factor scored a 4).

e in compliance with NRC40CFR and

transportation route states that have this

Transportation of contaminated wastes off si
49CFR. State hazard permits will be requ

requirement. These permits will be obta ¢ ﬁ]pany transporting the waste (factor

scored a 3). Special engineering is required to coordinate the maneuverability of construction
equipment with underground utilities and aboveground structures within the area, and the

design of the off-site disposal facility (factor scored a 3).
Overall implementability of this alternative scored 17 out of a p

6.5.2.6.3 Cost

The total relative cost for this alternative is high.

All known perched groundwater contammatxon within Operable Unit 3 is included in

Suboperable Unit F. Uranium is the most w1despread and dominant contaminant at th FMPC,

varying from 0 to greater than 100,000 ug/ll. Consequently, uranium contamination is

factor in the screening process, although other contaminants are discussed. Figure 6-9 depicts

ABQIOU3FS/LDR.14/9-20-90 6-71
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groundwater contamination contours, proposed slurry wall locations, and proposed groundwater

ions. There is currently insufficient information from the RI for Operable

e an estimate of the total volume of contaminated groundwater at the FMPC.

6.6.1.1 Southwest Quadrant
Uranium concentrations;; 1 groundwater exceeding 100 ug/l appear to extend‘
continuously from Pla orium storage area, south to the laboratory and pilot plant.
Within this apparent wi lume of perched groundwater contamination, zones of higher
uranium contamination area is subdivided into four sub-areas of relatively higher
uranium concentrations described ity the following paragraphs. All concentrations cited in the
following paragraphs refer to uranium levels in the perched groundwater; the regional aquifer

underlying the Production Area will be addressed under Operable Unit 5.

Uranium concentrations as high as 9444 ug/l n detected in the perched groundwater

immediately west of the pilot plant. At th corner of the laboratory,
888 pg/l uranium was detected in the perc ter. The perched groundwater flow in

this vicinity appears to be in the south to southwest direction.

West of .the recovery plant, Plant 8, uranium concentrations between 19,000 and
ding 1000 ug/l
Plant 8. The perched

31,200 ug/l were detected at three locations. Uranium concen

surround this contamination area and extend both north and s

groundwater flow in this vicinity is generally to the south.

Between the raffinate area and the southwest corner of Plant 2/3, water samples from five

locations showed uranium concentrations exceeding 10,000 pg/l. Surrounding thi

vicinity is generally to the south.
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Possibly continuous with the uranium contamination detected at the northwest corner o
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Near the northeast corner of Plant 2/3, four piezometers indicated uranium values exceeding

anium concentrations exceeding 1000 ug/l extend southward through the general

water treatment plant. Concentrations exceeding 100 ug/l extend northward
e thorium storage area and southward toward the laboratory. The perched

w in this vicinity is generally to the south. .

6.6.1.2 Northeast and Southeast Quadrants

Uranium concentrations: ] groundwater exceeding 100 ug/l extend from Plant 9 and

the maintenance area, : t the garage and substation. Within this area are two

areas where uranium exceeds 100,000 ug/l: at the southeast corner of Plant 9
and east of the Plant 6 klin . Between Plant 6 and 9, Hazardous Substance List
organic compounds, mcl chioroethene and trichloroethene, were detected in the perched
groundwater. North of the maintenance area, Hazardous Substance List volatile and

semivolatile organic compounds, as well as PCBs and lead, were encountered in one water

sample. Perched groundwater contamination ilar compounds in this area are unknown at

this time. The perched groundwater flow in ity appears to be westward on the west

side and southward over the rest of the ar

6.6.1.3 Northeast and Northwest Quadrants

The highest value of uranium detected in the perched groundwater in this area is 516 ug/l in
the vicinity of the graphite furnace and oil burner and 689 pg/l near the northwest corner of

the Plant 1 storage pad.

A possible continuous. plume of perched groundwater uranium : mination exceeding 100 pg/l

extends from the northwestern corner of the scrap metal pile, s west through the graphite
furnace, and south of the boiler plant. The perched groundwater flow in this vicinity is

generally to the south, but may be to the southeast or southwest.

Plant 1 storage pad is an area extending essentially east-west across the north part of t

storage pad. Immediately south of this area, uranium concentrations were detected at yal
ranging from 28 to 53 ug/l. The perched groundwater flow appears to be to the south or to

the southwest in this area.
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The No Action Alternative requires no-implementation; therefore, constructabilit
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mination exceeding 100 ug/l was also detected in two wells adjacent to the drum

anium concentrations in the area between the drum baling area, the graphite
ant 9 ranged from 53.4 to 36.1 ug/l. The perched groundwater flow in the

drum baling area varies from southward to westward.

6.6.2 Alternatives
Alternatives 2 through.8.are.eliminated because they apply only to soil contamination.

Alternatives 13 and 1 d because they apply to facilities designated for possible

demolition. Alternati , and 12 apply. Table 6-13 shows the screening summary

for those alternatives. initial screening are given below.

6.6.2.1 Alternative 1 - No Action

This alternative scored 32 out of a possible 50.

6.6.2.1.1 Effectiveness
In the short term, public health risks to on

and the public immediately off site are

considered low (factor scored a 4) because contact with. contaminated perched groundwater is
unlikely. In addition, short-term risks to the environment are considered to be low (factor
scored a 4). Long-term public health and environmental protection are ranked unfavorably

(factors scored a 1) because this alternative does not mitigate existi

tamination. This

alternative does not reduce the toxicity, mobility, or volume of mination (factor

scored a 1).

Overall effectiveness of this alternative scored 11 out of a possf

6.6.2.1.2 Implementability

maintainability, and special engineering ranked high (factors scored a 5). However, ag
approvals may be required for this alternative (factor scored a 1). Groundwater monitoring will

continue to be used to track the contamination plume.
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Overall implementability of this alternative scored 21 out of a possible 25.

cost for Alternative 1 is low.

6.6.2.2 Alternative 9 - Groundwater Extraction, Treatment, and Discharge
This alternative scored 43 out of a possible 50.

6.6.2.2.1 Effectivenes:
Under Alternative 9, dwater from the FMPC area will be extracted or delivered
to a central treatment
public health and environmental ‘protection, this alternative is ranked high because only
wellpoints will be driven into the soils (factors scored a 4). Long-term public health and
environmental protection are ranked high (factors scored a 5) because this alternative provides

d groundwater. This alternative reduces the

for removal and treatment of contaminated

mobility and volume of the contaminants bec ndwater is extracted, treated, and

discharged (factor scored a 5).
Overall effectiveness of this alternative scored 23 out of a possible 25.

6.6.2.2.2 Implementability

gnificant, but the
conditions at the FMPC

The constructability of the extraction well system and treatment
technology, equipment, and materials are available; however, wa
can make construction difficult (factor scored a 3). Once the e
treatment system are in place, reliability and maintainability fac

insignificant (factors scored a 4).

Agency approvals are needed to discharge treated groundwater into the Great Mia
(factor scored a 5). Special engineering factors required to implement this alternative

the design and placement of wellpoints and the coordination with existing structures an:

facilities (factor scored a 4).

>
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" system. “The reliability of the extraction and ‘monitoring system wﬂl be designed in; ho

sys
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Overall implementability of this alternative scored 20 out of a possible 25.

cost for this alternative is medium.

6.6.2.3 Alternative 10 - Groundwater Extraction, Monitoring, Treatment, and Discharge
This alternative scored 41 out of a possible 50.

6.6.2.3.1 Effectiven
For short-term public b vironmental protection, Alternative 10 is ranked high
because only wellpoints en into the soils (factors scored a 4). In the long term, this
alternative extracts and monitors“afl‘the perched groundwater from the FMPC area, treats any
groundwater with uranium contamination above the allowable uranium content criteria, and

discharges it to the Great Miami River. This will likely result in less groundwater to be treated

than Alternative 9; however, currently there is: fficient data to determine quantities of water

that will require treatment. Long-term pub and environmental protection (factors

scored a 5) are ranked high because of the; treatment of the contaminated perched

groundwater. This alternative reduces th lume of the contaminants by

extracting, treating, and discharging the perched groundwater (factor scored a 5).

Overall effectiveness of this alternative scored 23 out of a possible 25.

6.6.2.3.2 Implementability

The constructability and maintainability of the extraction well, m

oring, and treatment systems
are significant, but the technology, equipment, and materials are available; however, working

conditions at the FMPC can make construction difficult (factors scored a 3). Continual

maintenance of the monitoring system will be required to guarantee precise operati

this system would be less reliable than the extraction system used in Alternative 9 bec

the additional monitoring equipment (factor scored a 3).

Agency approvals are needed to discharge treated groundwater into the Great Miami River

(factor scored a 5). Special engineering factors required to implement this alternative include

ABQ/OU3FS/LDR.1-4/9-20-90 6-78
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the design and placement of wellpoints and the coordination with existing structures and

6.6.2.3.3 Cost

The total relative cost for this alternative is medium.

This alternative scor

6.6.2.4.1 Effectiveness
The construction and trenching associated with this alternative increases potential exposure to

on-site workers. Therefore, in the short term, these actions increase risks to the public health

and environment (factors scored a 3). There e or no expected increase in risk to the
public immediately off site. For long-term
alternative contains the perched groundw:
contaminants, but does not remove or tre € con ted perched groundwater (factors
scored a 2). While the volume and toxicity“are not rédﬁced and the vertical mobility of the

contaminated groundwater is not affected, the subsurface barrier will limit (to some extent) the

~ horizontal mobility of the groundwater (factor scored a 3).

Overall effectiveness of this alternative scored 13 out of a po:

6.6.2.4.2 Implementability

Constructability factors for this alternative include trenching and placement of the subsurface

barrier; however, working conditions at the FMPC can make construction difficult

scored a 3). The containment system will encompass the Production Area as one“unit.
Reliability and maintainability factors for a subsurface barrier in place are relatively ins

(factors scored a 4).

Agency approvals are necessary and will likely be difficult to obtain because the contaminated

perched groundwater is not removed or treated (factor scored a 1). Special engineering is

ABQIOU3FS/LDR.1-4/9-20-90 6-79
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required to coordinate the barrier design and construction with the underground utilities within
scored a 4).

The ive cost for this alternative is low.

6.6.2.5 Alternative 12 - Subsurface Barrier and Groundwater Extraction, Treatment, and
Discharge
This alternative scored

6.6.2.5.1 Effectiveness '
The construction of th tem and the subsurface barrier trenching action will
increase potential exposure of on-site workers, thereby increasing short-term public health

(factor scored a 3) and environmental risks (factor scored a 3). There is little or no expected

increase in risk to the public immediately off sit¢;For long-term public health and

environmental protection, this alternative con d removes the perched groundwater and
reduces further horizontal migration of con (factors scored a 5). The contaminated
perched groundwater is removed, treated, a d; thus reducing its volume and mobility

(factor scored a 5).

* Overall effectiveness of this alternative scored a 21 out of a possible 25.

6.6.2.5.2 Imglementabilig

Constructability factors for this alternative include barrier wall a
placement; however, working conditions at the FMPC can makcji nstruction difficult (factor
scored a 3). The containment system will encompass the Prodliction Area as one unit.

Reliability and maintainability factors for a barrier wall, extraction well system, and treatment

‘system in place are relatively insignificant (factors scored a 4).

No special approvals other than those agency approvals needed to discharge treated
groundwater into the Great Miami River are required (factor scored a 5). Special en
is required to coordinate the barrier wall and extraction well system design and construction

with the underground utilities within the area (factor scored a 3).
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‘mentability of this alternative scored 19 out of a possible 25.

ve cost for this alternative is high.

6.7 SUBOPERABLE UNIT G: SOILS SURROUNDING TRANSFER LINES
This suboperable unit &

Production Area, incl

any transfer line within or on the perimeter of the

slurry. lines and effluent lines. Table 6-14 will be updated to show

the levels and volum tion when that information is available.

6.7.1 Area Descriptions™

6.7.1.1 Effluent Lines

Effluent lines currently under consideration i

he line from the Clearwell to Manhole 175
via the general sump, and the main effluent Manhole 175 to the Great Miami River.
No sampling tests have been conducted on line from the Clearwell to the general
sump. The main effluent line is a 4650-fo h diameter cast iron pipe that runs
from Manhole 175 to the Great Miami River. There are seven concrete manholes located
along the line for access and maintenance purposes. The FMPC discharge pipeline to the

Great Miami River represents a permitted discharge for wastewater for the FMPC. The

wastewater conveyed by the main effluent line comes from trea from the general

sump, treated effluent from the sanitary wastewater treatment p storm water runoff
from the storm water retention basin. Some testing has been ucted on the main effluent
line, but the data are not yet available. Therefore, the status of current or past leaks, number

of leaks, or what type and level of contamination exists has not been established for this line.

As a result, the screening process for this problem category is very basic and includes”
estimates or cost ranking. In addition, it is currently assumed that all sections of the ent

lines are either at or below grade level.
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TABLE 6-14

:E UNIT 3 URANIUM CONTAMINATED SOILS - SUBOPERABLE UNIT G

sys

Depth (Feet) _ Total
Volume
Regmn 0.0-15 15-3.0 3.0-55 10-15 15-20 4(ﬂ3)
Effiuent Lines .'I'r'ifo.(mation IJnainla,tgle
K-65 Slurry Line 75,000

NOTE
Tl Measurements=
Measuementa "t vee.. Dimension of Contaminated Material
Dimension of Contaminated Materiai ** - + With E’f‘_‘"‘”'" Concentrations >200ppm
with Uranium Concentrations between ~~~~ "**-e..
Sand200ppm e

- = Uranium Concentrations Less than 50 ppm
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6.7.1.2 K-65 Slurry Line -
The Line is a sealed pipe placed in a 1000-foot long, 2.5-foot wide covered

This trench, or effluent line, extends from the K-65 silos to the general sump.

indicates that the actual slurry line and the surrounding soil are contaminated.
Soil and sediment samples from the K-65 slurry line show total uranium concentrations to be
greater than 150 ppm. These same samples show U-238, Ru-106, and The-232 in

concentrations of 50-1 adium in concentrations greater than 200 ppm. Also,

present in the soils a slurry line in concentrations greater than 200 ppm are
U-238, The-230, Pb-2

75,000 cubic feet.

The total volume of contaminated soils is approximately

6.7.2 Alternatives
Alternatives 3 and 4 are eliminated from consideration because no aboveground contaminants

are anticipated. Similarly, Alternatives 7 and 8 ot considered because no known facilities

are located above the effluent lines. Altern through 12 are eliminated because they
apply only to perched groundwater contam
Table 6-15 shows the screening summary f;

screening are given below.

6.7.2.1 Alternative 1 - No Action

This alternative scored 32 out of a possible 50.

6.7.2.1.1 Effectiveness

In the short term, risks to on-site workers and the public imme ly off site are considered

low; thérefore, the ranking of the short-term public health and environmental protection is high

(factors scored a 4) because all material remains in place and undisturbed. Long-t

health and environmental protection are ranked unfavorably. because this alternative“d
mitigate éxisting contamination (factofs scored a 1). In addition, the poténtial for

environmental contamination exists because this alternative does not remove or contai
contamination. This alternative does not reduce the toxicity, mobility, or volume of th

(factor scored a 1).
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‘This alternative scored 32 out of a possible 5

‘
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eness of this alternative scored 11 out of a possible 25.

| Alternative requires no implementation; therefore, constructability, reliability,
maintainability, and special engineering are ranked high (factors scored a 5). However, agency

approvals may be required for this alternative (factor scored a 1).

Overall implementabilit ernative scored 21 out of a possible 25.

6.7.2.1.3 Cost

There is no cost determined for‘this alternative at this time.

6.7.2.2 Alternative 2 - Cap

6.7.2.2.1 Effectiveness

This nonremoval alternative represents .a n scenario intended to isolate waste and
minimize vertical infiltration of rainfall or runoff into and through soil. A cap will affect the
saturation of contaminated materials and will reduce leaching of contaminants to the

groundwater. Capping poses low short-term public health and environmental protection risk to

the on-site workers because of limited construction and associatg re time (factors

scored a 4). There is little or no expected risk to the public im off site. But with
respect to the long-term public health and environmental protecion, the cap will prevent direct
contact exposure to individuals from contaminants and will reduce the risks of wind dispersion

of the materials. However, this alternative does not remove or treat the contaminated soil

water at the edges of the cap will penetrate vertically and, ultimately, horizontally, into

contaminated soils (factor scored a 1).

ABQ/OU3FS/LDR.1-4/9-20-90 6-85
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Overall effectiveness of this alternative scored 15 out of a possible 25.

Implementability

ility factors for a cap are relatively simple. The technology, equipment,
materials exist and are readily available; however, working conditions at the
FMPC can make construction difficult (factor scored a 4). Capping is also reliable (factor

scored a 4) and test methods exist to verify adequate construction.

Maintainability factors de periodic maintenance (factor scored a 4). If left

unattended, natural bi ssion will occur and the cap will deteriorate. Eventually,
insects and small burr will penetrate the cap and reach the soil. This opens
e first the cap liner and subsequently the soil itself.

Periodic maintenance involves regrading the cap and revegetating the surface.

alternative (contaminated soils remain in

No agency approvals are required to impleme
place); however, state and federal agencies ar ly to accept a cap alone as a long-term
remedial action (factor scored a 1). One s -' ering requirement is the coordination of

the cap design and construction with the aboveground structures within the region (factor

scored a 4).

Overall implementability of this alternative scored 17 out of a possible 25.

6.7.2.2.3 Cost

There is no cost determined for Alternative 2 at this time.

6.7.2.3 Alternative 5 - Mechanical Removal and On-Site Disposal

This alternative scored 39 out of a possible 50.

6.7.2.3.1 Effectiveness
Short-term public- health and environmental protection are impacted by the mechanic
of the contaminated soil (factors scored a 3). There is little or no expected risk to the public
immediately off site. Long-term public health and environmental protection are ranked high

because the waste is removed from the immediate area and disposed of on site (factors

ABQ/OU3FS/LDR 1-4/9-20-90 6-86
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scored a 5). The treatment of the soil will reduce the volume and mobility of the contaminants

(fa a 5).

ess of this alternative scored 21 out of a possible 25.

rﬁglementabilig

Constructability factors for this alternative include the capability to use construction equipment

to mechanically remove;:the:soik: however, working conditions at the FMPC can make

a 3). An on-site disposal facility to house the waste can be
equipment, and materials are available. The process
sidered technically feasible and operationally reliable (factor
for the on-site disposal facility will include periodic

long-term maintenance (factor scored a 4).

There are no local agency approvals needed fo; alternative, and state and federal agencies

are likely to accept this alternative as a long; medial action (factor scored a 4). Special

engineering is required to design the on-si cility and construction of an alternate or

bypass outfall line (factor scored a 3).

Overall implementability of this alternative scored 18 out of a possible 25.

6.7.2.3.3 Cost

There is no cost determined for Alternative 5 at this time.

6.7.2.4 Alternative 6 - Mechanical Removal and Off-Site Diép

This alternative scored 35 out of a possible 50.

6.7.2.4.1 Effectiveness _
Short-term public health and environmental protection are impacted by the mechanica
of the contaminated waste. There is little or no expected risk to the public immediate
site. The waste will be removed from the FMPC area and disposed of off site. The |
community will be affected by the traffic flow of the contaminated waste to the off-site disposal

facility. Public road transport of contaminated waste is more likely to affect public health than

ABQ/OU3FS/LDR.1-4/9-20-90 6-87
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the environment; therefore, the short-term public health risk (factor scored a 1) is higher than
th
en
th,

.environmental risk (factor scored a 2). Long-term public health and

rotection are ranked high (factors scored a 5) due to the permanent storage of
. The treatment of the soil will reduce the volume and mobility of the
factor scored a 5).

Overall effectiveness of this alternative scored 18 out of a possible 25.

6.7.2.4.2 Implementabi
Constructability facto | rnative include the capability to use construction equipment
to mechanically remov : a temporary on-site storage structure to house the waste is
easily constructed. Manpower, technology, equipment, and materials are available; however,

working conditions at the FMPC can make construction more difficult (factor scored a 3). The
process technologies and equipment are considered technically feasible and operationally reliable

(factor scored a 4). Maintainability factors fo ff-site disposal facility will include long-term

maintenance (factor scored a 4).

compliance with NRC40CFR and

49CFR. State hazard permits will be required from all transpbrtation route states that have this

Transportation of contaminated wastes off

requirecment. These permits will be obtained by the company transporting the waste (factor
scored a 3). Special engineering is required to construct an alternate or bypass outfall line and

design of the off-site disposal facility (factor scored a 3).

Overall implementability of this alternative scored 17 out of a

6.7.2.43 Cost
There is no cost determined for Alternative 6 at this time.
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7.0 GENERAL SUMMARY

screening of alternatives, the next step in the RI/FS process is the detailed

an: atives. This chapter provides a summary of the Operable Unit 3 remedial

act ive development, the media and contaminants of concern, the alternative

evaluation assumptions, and a summary of the alternatives recommended for detailed analysis.

7.1 DEVELOPMENT
Operable Unit 3 were designed for source control, rather
atives. These objectives were formulated to achieve the
Ith and the environment by isolating, removing, or treating

the source of contamination. The specific remedial action objectives are as shown in Table 7-1.

and source control is 20 pCi/l (30 pg/) for -

for surface soils. (See Section 2.1 in

The total uranium criteria established for cleanii

drinking water and 35 pCi/gm (approximately

Chapter 2.0 for further discussion and refere hese criteria.) However, the presence of

other contaminants has not been fully ch a collection and analysis is currently an

ongoing effort.

These objectives and criteria were the driving force for the selection of the general response

actions. The response actions consist of No Action, Containme;i nt, Excavation/

Treatment/Disposal, Collection/Treatment/Disposal, and Near-T Containment, Far-Term

Excavation/Treatment/Disposal. These five response actions wi develop the list of
alternatives presented in Chapter 4.0. In some instances, alte ves were tailored to address

specific problems. Initially, the Production Area and suspect areas were separated into two

* categories: solid waste and perched groundwater. The alternatives, therefore, were separated

into these two categories. Within the solid waste category, Alternatives 3 and 4

specifically for removal of aboveground contamination. sources,-Alternatives 7 and 8 fo

ABQ/OU3FS/LDR 1-4/9-20-90 7-1
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TABLE 7-1

OPERABLE UNIT 3 REMEDIAL ACTION OBJECTIVES

Media

Remedial Action Objective

Solid Waste
+ Soils

+ Metals

» Facilities

Perched
Groundwater

- concentrations shown in Tables 2-3 and 2-4.

Prevent current and future radiation emissions from causing detectable
c .. .

nt and future above-background airborne radiation doses
g 2.5 mrem, and radon concentrations from exceeding risk
10 to 2.5x107 cancer risk.

Iirevent current and future airborne chemical concentrations from
exceeding 2.5x10% to 2.5x107 cancer risk and/or a hazard index of 0.25.

ils or other solid wastes containing uranium
gm (approximately 50 ppm).

Prevent direct contact with
at levels greater than 35 §

contribute to inorganic and organic
ons exceeding risk levels of 2.5x10° to
d index of 0.25.

Prevent erosion of soil
chemical surface wate
2.5x107 cancer risk an

Prevent erosion of soils that would contribute to surface water
concentrations of chemicals in Operable Unit 3 from reaching
concentrations in excess of 25 percent of those reported in Tables 2-3
and 2-4.

Prevent circumstances that may cause leaci of“contaminants to

groundwater.

Prevent current and future radiation doses migrating from soils or wastes

from exceeding 25 mrem/year.

Prevent releases of radionuclides to the groundwater exceeding total
uranium levels of 20 pCi/l (approximately 30 ug/l).

Prevent releases of inorganic and organic chemicals in excess o

54S
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under facilities after the facility is removed, and Alternatives 13 and 14 for

fac; Table 7-2 shows the 14 alternatives, and process options associated with each

alt were screened in Chapter 6.0.

7.2*CONTAMINATION SUMMARY
Operable Unit 3 contamination is generally related to high uranium activity levels in soils and

perched gfoundwater u ite facilities. In addition, metal scrap piles and miscellaneous

discarded equipment/ ain low levels of uranium contamination. Although
r Hazardous Substance List contaminants are present within

to be the dominant contaminant. All contaminants, however,

will be addressed thr

Great Miami Aquifer is the primary area of concern.

S process, as migration of contamination into the underlying

7.2.1 Soils

The majority of soils containing uranium ex

cceptable residual concentration levels
(50 ppm, see Section 2.1 of Chapter 2.0) ar the top 1.5 feet of surficial material.
With respect to surface area, approximate of the Production Area soils contain

uranium contamination exceeding these levels.

Significantly high uranium concentration levels are found throughout the Production Area. The

majority of these high concentrations are between 200 and 500 xceptionally high

concentrations are the south-central and north areas of Plant theast quadrant.

Within these areas, uranium concentrations approach 70,000 p “north Plant 6 and
17,000 ppm in south central Plant 6. Table 7-3 details locatio pths, and quantities of

uranium concentrations in the Production Area.

Additional contaminants that are likely to be found in soils were discovered throu

perched groundwater sampling at concentrations above background levels. These cont
are magnesium, thorium, radium-226, technetium-99, and manganese. However, nonra

sampling data is not yet available.

ABQ/OU3FS/LDR.14/9-20-90 7-3
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TABLE 7-3 | |
OPERABLE UNIT 3 URANIUM CONTAMINATION IN SOIL WITHIN THE PRODUCTION AREA

Depths of Contamination (ft)
3-55 10-15 15-20

15-3

Northeast Quadrant . - - - -

Graphite Furnace and Qil Burner Area

Northeast Quadrant - Area A - - - -

North of NE Scrap Metal P

Northeast Quadrant N = o - -

Buffer Zone and Area East

Northwest Quadrant | - - -— -—

Piant 1 Drum Storage Pad

Northwest Quadrant '

Thorium Storage Area u - - A A
Southwest Quadrant A - - - -

Area Betwesen Plant 2/3 and 4

Southwast Quadrant

Plant 8 Area - A A A
Southwest Quadrant B - - -

Laboratory Area

Southeast Quadrant

Area East and West of Plant 5 A - A
Southeast Quadrant - - -

Area South of Garage and In-Vivo Building

Southeast and Southwast Quadrant

Area Along First Street A A A A
Southeast and Northeast Quadrant A u - ]

Area South of Maintenance Bldg & Plant9

Northeast Quadrant
Plant 9

Southwest Quadrant

Plant 2/3

Southwest Quadrant

Building 39A, Incinerator

Southwest Quadrant

Pilot Plant and Pilot Plant Tank Farm
Southeast Quadrant

Plant4 :

Southeast Quadrant

Plant 6

LEGEND:

M - Contamination Greater than 200 ppm
A = Contamination Between 50 and 200 ppm
== = Contamination Less Than 50 ppm

602.A-1011-0UY12-ALB-9/19/90
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data currently available for suspect areas are as follows: the fire training area

a large quantity of surficial soils with total uranium levels above 200 ppm to the
northeast of the incinerator. Total volumes of uranium contaminated wastes are detailed by

suboperable unit in Table 7-4.

TABLE 74
CONTAMINATED WASTE VOLUMES

Volume

Suboperable- Unit (cubic feet)

A 2,570,100
B 2,517,100
C 1,197,100
D 2,101,450
E 1,027,500 (soil)

4,400,000 (material)
F
G

Total
400,000 (material)
ABQOU3FS/LDR 14/9-20-90 7-6
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Groundwater

percent of the Production Area perched groundwater samples contain

of uranium contamination, some greater than 100,000 ug/l. The extent of this
1 hkely underlies the majority of facilities in the southeast and southwest

qua “parts of Plant 1, Plant 9, the boiler plant, and the pilot plant. Table 7-5 details -

locations and ranges of uranium in the perched groundwater.

Other chemicals that h
include 1,1-dichloroeth

ted in perched groundwater, in addition to uranium,
rocthene detected near Plant 2/3 and Plant 9. Other

npounds, as well as PCBs and lead, were also encountered

Additional contaminants were discovered through RI/FS perched groundwater sampling at

concentrations above background levels. These:¢ontaminants are magnesium, thorium, and

manganese contained in the northeast quadra agnesium and thorium contained the

drants contain thorium, with the

technetium-99 at levels above background. “However, nonradiological sampling data is not yet

available in these areas.

7.2.3 Scrap Metal and Miscellaneous Scrap

Miscellaneous scrap metals are contained in the northeast and ngrthwest quadrants. Reported

uranium contamination levels are relatively low. Additional test ted for these piles.
Miscellaneous discarded scrap material and equipment are located within the northeast

quadrant, primarily in the former drum baling area. A detailed inventory of these materials has

not been performed, but preliminary inspections have identified scrap vehicles and

equipment contaminated with low levels of uranium,-as well as asbestos transit and poss

PCB-contaminated scrap transformer carcasses and capacitors.

ABQIOU3FS/LDR 1-49-20-90 7-7
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TABLE 7-5
OPERABLE UNIT 3

UNDWATER URANIUM CONTAMINATION WITHIN THE PRO

DUCTION AREA

Area

Contamination

Southeast Quadrant
East of Plant 6

* Southwest Quadrant
Incinerator, Building 39A

Southwest Quadrant
West of Plant 8

Southwest Quadrant
Northeast of Plant 2

Southwest Quadran
West of Pilot Plan

Northeast Quadrant
South of Plant 9

mie |l b e o

LEGEND:

B = Contamination Greater than 50,000 xg/l

A - contamination Between 10,000 5/ and 50,000 sg/!

@ - Contamination Less-thar_\ 10,000x9/1

7-8
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G _ASSUMPTIONS FOR THE SCREENING PROCESS

g short-term public health and environmental protection, the effectiveness of

in protecting human health and the environment from the initiation of remedial
p to the time when the remedial response objectives are achieved is evaluated.
e nature, magnitude, and duration of the remedial activity, the greater the -
environmental risk associated with the implementation of the action. In cases where

contamination has migrated off the FMPC property, any actions that do not remove the

contamination have be in ranking.

The short-term public ironmental protection has been ranked the lowest for

off-site transportation e to traffic flow ihrough the local community. It is
assumed that this action would likely represent the greatest potential short-term impact to the

community. In addition, disturbing the contamination will affect both workers and the public

assumed in use, but they typically cannot be

one hundred percent effective.

Long-term public health and environmenta isk of each alternative has been

evaluated on the basis of the magnitude of réemaining risk, adequacy of control, and reliability of

controls. In addition, this assessment will focus on the effectiveness of each alternative in

protecting human health and the environment from residuals or untreated materials. These

factors assume that the long-term effects of on-site disposal are ¢ o off-site disposal.

For reduction of toxicity, mobility, or volume through treatmen
not include treatment have been downgraded in ranking. Alth the cap prevents further
vertical penetration of rainfall and runoff, continual horizontal
horizontal infiltration has penetrated the contaminated waste, further migration can occur. All
excavation actions assume treatment of the soils prior to disposal. Containment
(e.g., subsurface barriers) is -considered to be physical treatment, and thus, reduces the

but not the toxicity or volume of the contaminants.

Constructability evaluation considers not only the developmental status of any physical process

units, but also any site-specific constraints such as subsurface conditions, space limitations,

ABQ/OU3FS/LDR.14/9-20-90 79
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7.4 ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS
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structions. The difficulty of the construction (e.g., facility removal or excavation

mpacts the ranking of this factor. The more difficult the construction, the
Due to the working conditions within the Production Area, a loss of

en considered in the ranking.

Reliability of alternatives has been evaluated based on the ability of a given process option to

meet specified efficiencies or performance goals, and how well it will maintain its performance

requirements over tim uations, the reliability of the operation has been designed

into the system throu ‘requirements. If complex technologies are required for the

alternative, the rankin

The maintainability of alternatives has been evaluated based on the ability to monitor and
maintain the effectiveness of the remedial action. Most maintenance requirements will be

routine, but if complex technologies are required:of the alternative, the ranking has been

lowered.

Agency approvals have been evaluated on ency and permit requirements. For

areas outside the FMPC property, alternatives that do not remove the contamination are
ranked low. In addition, if a delay is involved with the remedial action, the ranking has been
lowered.

r implementation factors,

et“up or operate

Special engineering has been evaluated based on any special d

including the need for specially trained or experienced personn

equipment or to implement a specific component of an alterna The design of the

permanent storage facility requires significantly more special engineering than a temporary
storage facility; therefore, alternatives requiring special equipment or design factors or complex

technologies have been ranked lower than the more simple alternatives.

In Chapter 4.0, the alternatives were assembled for the screening process discussed in
Chapter 6.0. They were screened with respect to their impact in mitigating a particular

problem category. A subjective ranking for each factor of the effectiveness and

ABQ/OU3FS/LDR 14/9-20-90 7-10
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implementability criteria were assigned. Cost was assigned a relative value of low, medium, or

considered as a stand-alone screening criterion for purposes of this analysis.

a summary of the ranking scores of each alternative with respect to the
m area(s). The "X" overprint on Table 7-6 indicates those alternatives that
ted from further consideration in the detailed analysis of alternatives.

Primarily, the basis for deleting an alternative from consideration during initial

screening is that alterna score versus Alternative 1, the No Action Alternative. If

the overall score of the nder evaluation is less than or equal to the No Action
Alternative, then deleti lternative is evaluated as to its impact on maintaining

adequate alternatives fi lysis. Essentially, this resulted in preserving an alternative
that offers an off-site or on-site disposal option if only one of these similar (sister) alternatives
would normally have been saved (e.g., Alternative 6 is preserved only because its sister,

Alternative 5, rates above the score of the No Ag ‘Alternative). At this time in the

screening process, it is not possible to accura ntify all factors involved in evaluating

on-site versus off-site disposal options.

As shown in Table 7-6, the alternative screening process results in the complete elimination of

Alternatives 2, 3, 4, and 11. They will not be considered further in the detailed analysis phase.

7.5 TREATABILITY STUDIES

Chapter 3.0 discusses various technology types and process opti

at might be applicable for
Operable Unit 3 remediation. In many cases, these technology rocess options have

not been sufficiently demonstrated, with supporting data, to satisfy remediation criteria. This is

especially true for soil volume or toxicity reduction processes. nput from the treatability
studies report is not expected to be available until after the Detailed Analysis of Alternatives,

this information will not likely be considered until the preparation of the Draft Feas

Report. - - B

ABQIOU3FS/LDR 1-49-20-90 7-11
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APPENDIX A
ZABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

ent of Energy (DOE) must generally comply with all provisions of federal
tatutes and regulations, as well as all applicable state and local requirements. In
e Remedial Investigation/Feasibility Study (RI/FS) and subsequent remedial actions
for Operable Unit 3 within the Comprehensive Environmental Response, Compensation, and
Liability Act/Superfund Amendments and Reauthorization Act of 1986/National Oil and

ingency Plan (CERCLA/SARA/NCP) framework, the Feed

C) is required to comply with all applicable or relevant and

Hazardous Substance

Materials Production
appropriate requireme The purpose of this appendix is to list potential ARARs
and/or their sources. information was presented to DOE on June 13, 1989 in the Initial
Screening of Alternatives presentation and is based on project and regulatory information

available at the time.

Applicable requirements are those federal ang egulatory requirements that directly and

fully address or regulate the hazardous Subs jutant, contaminant, action being taken, or
other circumstances at a CERCLA site. Ei deral statutes specifically cited in
CERCLA, from which requu'ements may apply, include the Toxic Substances Control Act
(TSCA), the Safe Drinking Water Act (SDWA), the Clean Air Act (CAA), the Clean Water

Act (CWA), and the Marine Protection Research and Sanctuaries Act (MPRSA). Relevant

and appropriate requirements are those federal and state hum d environmental

regulatory requirements that address problems or situations su imilar to those
encountered at CERCLA sites and are appropriate to the circ f release or

r site. In such cases,

threatened release, such that their use is well suited to the pa

application of these requirements would be relevant and appropriate, although not mandated by
law. Relevant and appropriate requirements are intended to carry the same weight as

applicable requirements.

Al POTENTIAL ARARs FOR OPERABLE UNIT 3
In accordance with current Environmental Protection Agency (EPA) guidance, ARARs

be progressively developed and applied on a site-specific basis as the RI/FS proceeds. The

initial step in the process entails the listing of all potential ARARs for the remedial action

ABQIOU3FS/LDR 14/9-20-90 A-1
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process at the subject site. A comprehensive listing of potential ARARs for all of the operable

FEMPC was completed as part of the Feasibility Study Work Plan. The potential

FMPC were categorized into the following EPA-recommended classifications:

Chemical-Specific ARARs - Usually health- or risk-based numerical

es or methodologies that, when applied to site-specific conditions,
result in the establishment of numerical values for each chemical of
concern. These values establish the acceptable amount or concentration
of a chemical that may be found in or discharged to the ambient
environment,

s - Restrictions placed on the concentration of
ct of activities solely because they occur in

«  Action-Specific \Rs.- Usually technology- or activity-based
requirements or limitations on actions taken with respect to waste

management and site cleanup

state of Ohio ARARs, along with

e, is given below. A summary listing of

A brief discussion of each of the primary fed

pertinent agency-issued criteria, advisories,
potential ARARs is found in Table A-1.

A.1.1 Federal ARARs

Federal ARARs and other criteria, advisories, or guidelines include:

Safe Drinking Water Act (42USC300f, et seq., and 40CER.
Establishes maximum contaminant levels that are en
for chemicals in public drinking water supplies. The
health factors, but also the economic and technical |
removing a contaminant from a water supply system;
recently proposed maximum contaminant level goa several organic
and inorganic compounds in drinking water. Maximum contaminant
level goals are nonenforceable guidelines that do not consider the
technical feasibility of contaminant removal. The SDWA also authorizes
the following programs: _ 2
[
" - The Underground Injection Control Program -
- The Sole-Source Aquifer Program
- The Wellhead Protection Program

ABQIOU3FS/LDR 1-4/9-20-90 A-2
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» Toxic Substances Control Act (15USC2601, et seq., and 40CFR702 to
799) - Regulates the use and disposal of polychlorinated biphenyls
'-Bs) and asbestos.

espurce Conservation and Recovery Act (42USC6901, et seq., as
nded, and 40CFR260 to 279) - Establishes the criteria and standards

identification, management, and disposal of hazardous waste.

+  Federal Water Pollution Control Act, as amended by the Clean Water

Act (33USC-1251, et seq., and 40CFR104 to 140) - Governs point-

source discharges through the National Pollutant Discharge Elimination

and fill activities that may degrade or disturb

yatic habitats, and oil or hazardous substance spills
d States.

Criteria (AWQC) - Criteria for 64 chemicals

: pursuant to Section 304(a)(1) of the CWA.
AWQC are available for the protection of human health from exposure
to chemicals in drinking water, from ingestion of aquatic biota, and for
the protection of fresh-water and salt-water aquatic life.

s of the U.S. (33CFR320 to
“OE) regulations that are

329) - U.S. Army Corps of Engi
applicable to wetlands and navi

o Occupational Safety and Hea ct (29USC651, et seq., and
29CFR 1904, 29CFR1910, and*29CFR1926} = Provides occupational

safety and health requirements applicable to workers engaged in on-site
field and remediation activities.

» Endangered Species Act of 1978 (16USC13531, et seq.) - Provides for
consideration of the impacts of remedial actions o ]
threatened species.

: rovides for
d habitats.

« Fish and Wildlife Coordination Act (16USC661, et
consideration of the impacts on wetlands and prot

- Fish and Wildlife Improvement Act of 1978 (16USC742a) - Provides for
consideration of the impacts on wetlands and protected habitats.

«  Clean Air Act (42USCA4701, et seq.) - Through the National Ambien
Air Quality Standards (NAAQS), it identifies primary and secondary

standards for six "criteria pollutants,” and through the National Emission
Standards for Radionuclides Emissions from DOE facilities (40CFR61),
it provides annual exposure limits from air emissions from DOE
facilities.

ABQ/OU3FS/LDR.14/9-20-90 A3
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« EPA Regulations for Environmental Radiation Protection Standards for
‘Nuclear Power Operations (40CFR190) - Applies to radiation doses

ived by members of the public in the general environment and to
oactive materials introduced into the general environment as a result
perations that are part of the nuclear fuel cycle.

PA Regulations for Health and Environmental Protection Standards
r Uranium and Thorium Mill Tailings (40CFR192) - Applies to the

control of residual radioactive material at designated processing or
repository sites under Section 108 of the Uranium Mill Tailings
Radiation Control Act of 1978 and to restoration of such sites following
phinerals under Section 104 (h) of the above-

tandards for Protection against Radiation
standards for protection against radiation
ivities under licenses issued by the U.S.
Nuclear Regulatory Commission (NRC) and issued pursuant to the
Atomic Energy Act of 1954, as amended, and the Energy
Reorganization Act of 1974.

+ The Atomic Energy Act of 1954 011, 4s amended) - Authorizes

the conduct of atomic energy acti

radioactive wastes.

A.12 State of Ohio ARARs

State of Ohio ARARs and other criteria, advisories, or guidance:i

he authority of the
Ohio Environmental Protection Agency (OEPA) to manage fe environmental programs.
ding the Ohio Department

NR), and the Public

OEPA shares several responsibilities with other Ohio agencies
of Health (ODH), the Ohio Department of Natural Resources {
Utilities Commission. State of Ohio ARARs include:

« Ohio Water Pollution Control Act (ORC Chapter 6111) - OEPA has
the authority to administer all of the federally mandated water discharg
programs, including the NPDES programs for all source categories
(OAC3745-33-01 through 3745-33-05), and an effective pretreatment

- program (OAC3745-3). - - -

ABQ/OU3FS/LDR.14/9-20-90 A4
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+ Solid and Hazardous Waste Disposal Law (OAC Chapter 3734) - OEPA
has been developing extensive solid and hazardous waste regulations
AC3745 Chapters 27-70). These programs are administered by the

Solid and Hazardous Waste Division of OEPA.

r Quality Standards (OAC3745-1) - Ohio has developed water
uality standards applicable to state surface water
(OAC3745-1-04), an antxdegradatxon policy (OAC3745-1-05), and has demgnated
water use criteria for all major surface water bodies
(OAC3745-1-07 to 32). Specific criteria for chemical concentrations
tablished for Lake Erie and the Ohio River.

The rules for public drinking water are set
to 55, and include maximum contaminant
ets secondary contaminant standards.

s For new wells intended for human
consumption, well installation is regulated under OAC3745-9 by OEPA
and ODNR.

+ The Underground Injection Well Control Program - Approvals for
injection wells are required from DNR and OEPA. The

requirements for permits to inj ia wells are set forth in
OAC3745-34.

+  Water System - Authonty to force rules regarding
private water systems is grantcd**to the Department of Health under
OAC3701. The Department of Health governs plan approvals,
procedures, construction, and abandonment for private water systems
(OAC3701-38). Community and public water supply systems are
governed and approved by the OEPA under OAC37 .

« Radiation Standards - Standards for protection and
equipment and materials associated with ionizing r.

A2 GUIDANCE TO BE CONSIDERED (TBC)

Because ARARs may not exist or may not be sufficient to protect human health and. the

environment at a CERCLA site, it is necessary to evaluate nonlegally binding or
criteria, advisories, guidance, or policies for protective cleanup levels when determinin

requirements or designing a remedy. EPA and support agencies may, as appropriate,

ABQOU3FS/LDR 14/9-20-90 A-5
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other advisories, criteria, or 'guidance to be considered for a particular remediation activity.

gory consists of advisories, criteria, or guidance that are not ARARs that were

PA, other federal agencies, or states. "

of the ARARs to Operable Unit 3 at the FMPC is complicated by the fact that
the DOE and radionuclides (particularly uranium) have been exempted from most
environmental regulations. From a radiological standpoint, the DOE has been primarily

self-regulating for envi tivities, and has established its own policies for

environmental monito sal, and limits of exposure to employees and the public.

EPA regulations regar dling and disposal of wastes containing radionuclides are
under programs set up:by the Uranium Mill Tailings Act and the NRC. It should also be

noted that DOE orders“are not promulgated requirements but fall under the category of TBCs.

A brief discussion of each of the primary federal TBCs presently being considered is given

below. -

« Health Effects Assessments - P icity data for specific chemicals
for use in public health assess considered applicable are
cancer potency factors and re ~ provided in the Human
Health Evaluation Manual (E

»  Groundwater Protection Strategy - Documents EPA policy to protect
groundwater for its highest present or potential beneficial use. The
strategy designates three categories of groundwater:

- Class 1 - Special Groundwaters: Waters that are highly vulnerable
to contamination and are either irreplaceable o vlogically vital
sources of drinking water

- Class 2 - Current and Potential Sources of Drinking Water and
Waters Having Other Beneficial Uses: Waters that are currently
used or that are potentially available for use

.- Class 3 - Groundwater not a Potential Source of Drinking Water
_and of Limited Beneficial Use: Class 3 groundwater units are
further subdivided into the following two subclasses:
a. Subclass 3A includes groundwater units that are
highly to intermediately interconnected to adjacent
groundwater units of a higher class and/or surface
waters. They may, as a result, be contributing to
the degradation of the adjacent waters. They may
ABQIOU3FS/LDR 14/9-20-90 A-6
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- DOE Order for Radiation Protection for Occupational Workers
(5480.11) (December 21, 1988) - - Establishes standards-and - -
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be managed at a similar level as Class 2
groundwaters, depending upon the potential for
producing adverse effects on the quality of adjacent
waters.

Subclass 3B is restricted to groundwater units
characterized by a low degree of interconnection to
adjacent surface waters or other groundwater units
of a higher class within the Classification Review
Area. These groundwaters are naturally isolated
from sources of drinking water in such a way that

3. potential for producing adverse effects
ey have low resource value outside
aste disposal.

for DOE

CERCLA program.

DOE Order for Radiation Protection of the Public and the
Environment (5400.5) (February 8, 1990) - Establishes standards and
requirements with respect to protection of the public and the
environment against radiation.

DOE Order for Hazardous and }
(5480.2) (December 13, 1982)
management procedures for fa
Atomic Energy Act of 1954,

ctive Mixed Waste Management
i hazardous waste
d under authority of the

DOE Order for Environmental Protection, Safety, and Health

Protection Information Reporting Requirements (5484.1) (February 24
1981) - Establishes the requirements and procedures for reporting and
investigating matters of environmental protection, sa ]

protection significant to DOE operations. :

DOE Order_for Assurance . 1986) -
Establishes DOE’s quality assurance program. :

DOE Order for Radioactive Waste Management (5 6.2A)
(September 26, 1988) - Establishes policies and guidelines for the management of
radioactive waste and contaminated facilities.

requirements with respect to protection of the occupational worker
against radiation.

A summary listing of to be considered (TBC) items is found in Table A-1.

ABQ/OU3FS/LDR 1-4/9-20-90 A7
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TABLE A-1

APPLICABLE, OR RELEVANT AND
APPROPRIATE REQUIREMENTS AND GUIDANCE
TO BE CONSIDERED

Chemical-Specific ARARs -

Requirement

Description

b. Maximum contamina

Clean Water Act Ambient Water Quality
Criteria (33USC1313, et seq.)

EPA Regulations for Environmental Radiation
Protection Standards for Nuclear Power
Operations (40CFR190)

EPA Regulations for Health and Environme
Protection Standards for Uranium and Thorium
Mill Tailings (40CFR192)

Clean Air Act (42USC7401, et seq.)

a. National Ambient Air Quality Standards
(NAAQS) for six criteria pollutants
(40CFR50)

b. National Emission Standards for
Radionuclides Emissions from DOE
Facilities (40CFR61 Subpart H)

NRC Licensing Requirements for Land Disposal
of Radioactive Waste (10CFR61)

'NRC Regulations for Standards for Protection

Against Radiation (10CFR20)

ABQ/OU3FS/LDR.1-4/9-20-90
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“Establishes dose limits in unreéstricted

Sets standards applicable to hazardous waste
treatment, storage, and disposal

Remedial actions may provide cleanup to the
maximum contaminant levels considered
pursuant to SARA Section 121(d)(2)(A)(ii)

Remedial actions may involve discharge to
urface waters

40CFR190 establishes radiation dose limits to
he public of annual dose equivalents not to
25 mrem to the whole body

lishes cleanup limits for uranium and

thorium mill tailings in soil and groundwater

ndary standards for
tants" (e.g., lead, particulates)

Identifies p
six "criteria

Provides an
body) for a

imits of 10 mrem/yr (whole
ssions from DOE facilities

Provides for protection of the general
population from releases of radigagtivity::

(<25 mremfjyr)

(10CFR20.105-106) and for waste disp
(10CFR20.301-302)
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TABLE A-1
(Continued)

Chemical-Specific ARARs

Requirement

Description

Ohio -Regulations

a.

Air Pollution

OAC3745-17-0
OAC3745-17-0
0OAC3745-17-0
OAC3745-17-0
OAC3745-21-07

Water Pollution
OAC3745-81

OAC3745-1

Other Regulations
OAC3701-38

ABQ/OU3FS/LDR.1-4/9-20-90

Escape, releases, emissions to open air
Nondegradation policy

Particulate emissions to air

Fugitive dust emissions

Emissions of organics to air

Air quality

Drinking water rules, sets maximum
contaminant levels for gross alpha, beta, and

: radium-226 and radium-228

ater quality standards, 3745-01-4(D) sets

criterion applicable to all waters,

15-01-05 sets forth the antidegradation
for state waters, 3745-01-21 describes

use designations for the Great Miami River,
3745-1-32 (c) (9) specifically excludes
uranium from the Ohio River

mits for discharge of
rials into air or water in
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TABLE A-1

(Continued)

L

Location-Specific ARARs

Requirement

Description

Rivers and Harbors Act of 1899
(33CFR320 to 327)

Ohio Location Standa OAC3745-45018)

Fish and Wildlife Improvement Act of 1978
(16USC742, et seq.)

Regulations of activities affecting waters of

the U.S. (33CFR320 to 329)

Endangered Species Act of 1978
(16USC1531, et seq.)

Fish and Wildlife Coordination Act
(16USC1531, et seq.)

ABQ/OU3FS/LDR.1-4/9-20-90
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Remedial alternatives may affect the Great
Miami River

Governs the location of hazardous waste
treatment, storage, or disposal with respect
to seismic conditions and floodplains

The effects of no action and the
construction, demolition, and discharge
activities must be considered if endangered
species are located in an area impacted by
Operable Unit 3

OE regulations apply to both wetlands
navigable waters (33CFR320-329), and
Ohio (OAC3745-32)

The effects of no action and the
construction, demolition, and discharge
activities must be considered if endangered
species are located in area impacted by
Operable Upi

rdination of the impacts on
habitats

Provides for
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TABLE A-1
(Continued)

Action-Specific ARARs

Requirement Description

OSHA Requirements (29CFR1904, Required for workers engaged in on-site
29CFR1910, and 29CFR. remedial activities

Clean Water Act Alternatives include discharge to surface

Ambient Water Quali waters

(33USC1313, et seq.)

NRC Regulations for Standards for Provides standards for discharge of
Protection Against Radiation (10CFR20) radionuclides to unrestricted areas (air and

water), a variety of waste disposal
equirements (licensed materials), and sets
uidelines for surveys, personnel monitoring,
d other radiation safety requirements

vides standards for control of residual

EPA Regulations for Health and .
foactive materials from inactive uranium

Environmental Protection Standards for

Uranium and Thorium Mill Tailings | p cessing sites

(40CFR192)

EPA Regulations for National Emission Applies principally to air emissions from
Standards for Radionuclide Emissions from DOE faciliti

DOE Facilities (40CFR61)

contaminant levels for
g water sources

Safe Drinking Water Act (40CFR141 to
149)

Establishes

Ohio General Radiation Protection acilities that receive, possess,
Standards (OAC3701 to 70) use, store, transfer, etc., any source of
radiation

Ohio Radiation Protection Standards Applies to all facilities that recev SSESS,
(OAC3701 to 38) . use, store, transfer, etc., any source

: - : S . ‘radiation S
Hazardous Waste Transport Remedial alternative may include
(OAC3745-53-11) transport

ABQ/OU3FS/LDR.14/9-20-90 A-11
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TABLE A-1

(Concluded)

Action-Specific ARARs

Description

Executive Order 11990 Protection of the
Wetlands

Threshold Limit Valu
Conference of Govern
Hygienists

Radioactive Waste Management
(DOE Order 5820.2A)

Radiation Protection of the Public and the

Environment (DOE Order 5400.5)

Radiation Protection for Occupational
Workers (DOE Order 5480.11)

CERCLA Program (5400.4) (Draft)

Hazardous and Radioactive Mixed Waste
Management (5480.2) (December 13, 1982)

Environmental Protection, Safety, and
Health Protection Information Reporting
Requirements (5484.1) (February 24, 1981)

Quality Assurance (5700.6B) (September 23, -

1986)

ABQ/OU3FS/LDR.1-4/9-20-90
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- Establishes DOE’s quality -assuran

This order may affect the administrative
ability of alternatives that cause disturbance
or destruction of wetlands

Sets requirements for air concentrations
during remedial activities

Sets requirements for management of
radioactive wastes at DOE facilities

Sets requirements for protection of the
blic and the environment from radioactive
aterials at DOE facilities

requirements for protection of workers
radiation and radioactive materials at
facilities

Provides direction for DOE to implement a
CERCLA program

waste management
acilities operated under
¢ Energy Act of

Establishes h
procedures §

Establishes requirements and procedures
for reporting and investigating matters of

environmental protection, safety, and health
protection significant to DOE:operation

program
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performed during the detailed analysis of alternatives. The ARARSs, in conjunction with the
Baseline Risk Assessment, will assist in the determination.of the cleanup levels required to

id the environment at the FMPC.
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