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EXECUTIVE SUMMARY 

ergy Commission (AEC), predecessor to the U.S. Department of Energy (DOE), 
uction complex in the early 1950s for processing uranium in its compounds from 

d 1050 acres in a rural area approximately 15 miles northwest of downtown 
ore concentrates. This complex, known as the Feed Materials Production Center 

Cincinnati, Ohio. The villages of Femald, New Baltimore, Ross, New Haven, and Shandon are all  

located within a few miles of the plant. 

On July 18, 1986, a 
DOE and the U.S. 
associated with the y 
environmental impa past and present activities at the FMFC are thoroughly and 
adequately investigated so that appropriate remedial response actions can be formulated, assessed, 
and implemented. In response to the FFCA, a Remedial Investigation and Feasibility Study (RVFS) 

is in progress pursuant to the Comprehensive mental Response, Compensation, ad Liability 

Act (CERCLA), as amended by the Supe em and Rearrthorization Act (SARA). 

The technical strategy adopted for the distinct RUFS reports for each of five 
identified operable units at the FMPC. e units identified for the RUFS is 
Operable Unit 5. Operable Unit 5 includes those environmental media that represent pathways 
W o r  environmental receptors pnsently or potentiaUy affected by FMPC contaminants. In general, 
the environmental media included in Operable Unit 5 are nts (Great Miami 

River, Paddys Run, and Storm Sewer Outfall Ditch), groundw ami Aquifer), soils (aU 
soils not accounted for in other operable units), flora and gional area) and ambient 
air. 

y Compliance Agreement (FFCA) was jointly signed by the 
tection Agency @PA) pertaining to environmental impacts 

n of the FMPC. The FFCA is intended to ensure that 

The important physical properties and characteristics of Operable Unit 5 axe discussed in Chapter 
2.0. 

Chapter 3.0 discusses the nature and extent of cxmammh ' 'on for the various 
within Operable Unit 5. Based on the current site data, urauium is the 

the groundwater, soils and sediments as well as vegetation, benthic 

ES-1 
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Additionally, radium is identifed as a contaminant Of concern in the sediments of Paddys Run, and 
cesium-137 has been detected in 10 percent of the fish Samples analyzed from Paddys Run. 

collected within Operable Unit 5 ,  including grass, fish, and mammal tissues, 

r priority pollutant base, neutral and acid extractable organic compounds as well as 
CBs. None of these compounds were detected in any sample. 

Chapter 4.0 discusses the general response actions developed for Operable Unit 5 and the 
identification and scre 
identified for con 
protect human health nment. 

The process options the initial screening are evaluated on the basis of effectiveness, 
implementability and cost in Chapter 5.0 and assembled into remedial action altematives in Chapter 
6.0. 

edial technologies and process options. Response actions are 
m with emphasis to satisfy the remedial action objectives and to 

Eleven potential remedial action alternatives 
representative process options into altemati 
Unit 5. These eleven altematives are: 

eloped by combining the selected 
g possible cleanup remedies for Operable 

Altemative 1 - Groundwater: Baseline; Sediments/soils: No Action 

Alternative 2 - Groundwater: Extract, Discharge; sediments/soils: 
Excavate, On-Site Disposal 

Altemative 3 - Groundwatex Extrstct, On-Site 

AlternatiVC4-GrodW~. Extract, 

0 H v e  S - Groundwater: Extract, On-Site Treatment, Discharge; 

SedimeWSoils: Excavate, Onsite Disposal 

Excavate, off-site Disposal 

SdmeWSoils: Excavate, Off-Site Disposal 

A ~ ~ v c  6 - G m u n d ~ a ~  Extract, Discharge; -clrliments/S~iis: 
Excavate, On-Site Disposal 

Alternative 7 - Groundwater: Extract, On-Site Treatment, Disdmge; 
SedimeWSoils: Excavate, Treahnent, On-Site Disposal 

Es-2 
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Alternative 8 - Groundwater: Extract, Discharge; Sediments/soils: 
Single-Layer Cap 

Alternative 9 - Groundwater: Extract, On-Site Treatment, Discharge; 
Sediments/Soils: Single-Layer Cap 

Alternative 10 - Groundwater: Extract and Reinject for Plume Control; 
SedimenWSoils: Excavate, On-Site Disposal 

Excavate, On-Site Disposal 
Alternative 11 - Groundwater: Recharge Area Modification; Soils: 

The remedial action 
options used to form 
addressed as a unit. 
action (based on the 
excavatiodoff-site di 
include extract/discharge and extract/treat/discharge. Other altematives were! formulated to 
incorporate additional potential actions. 

Chapter 7.0 describes the initial screening 
alternatives selected for detailed evaluati 
alternatives were screened against four 
feasibility, implementabil.ity/admi&m tive feasibility and cost. The alternatives were evaluated by 
applying a simple numeric ranking system ranging between one and five for each evaluation factor 
and each component of the alternative. A ranking of "one" 
favorable for a pardcular factor (e.g., short-term protection of 
an altemative that is most favorable for a particular factor 
provided a maximum score of 110 points for each alternative. 
Altematives, 1, 2, 3, 4, 5, 6, 7, and 9 were retained for de 

and soils are combined since the technologies and process 
ves are applicable to each of these media, and they are best 

were formulated by combining the most feasible soil/sediment 
n) which include excavation/on-site disposal and 

most feasible groundwater actions. The groundwater actions 

ial action altematives and presents those 
hase of the FS process (Task 13). The 
effectiveness, implementability/technical 

cular altemative is least 
, while "five" represents 

raltematives. "his 
on this evaluation, 

chapter 8.0 briefly discuses the development of appliuhk or relevant and appropriate requirements 

for proposed actions under this study. 

The KZ&S of the screehg of alternatives thp UIC pl#erned in this document axe 
several facton. specifically, u s  document b&g PnpFed prior to the ampletia  e& several ........ <.w, 

...... 7 ......, ................. ................. .............. ., 

..... ., .. ........ ........ ....... ........ 

Es-3 
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RI field activities important to Operable Unit 5 that are being conducted in response to the findings 
program. While virtually al l  of the currently available data have been reviewed 

y evaluated, detailed analysis of the data is soill ongoing in conjunction with the RI 
perable unit. The baseline risk assessment, the results of which are fundamental to 
t of cleanup criteria to support the FS, is also still in progress awaiting the 

analysis of the complete RI data base. As the risk assessment is cumntly underway 
prior to the completion of this report, it has been necessary to make certain 

assumptions regarding the levels of contaminants which may be of concern, or considered as 
cleanup criteria, in v These levels have been used as the basis to preliminarily 
identify appropriate logies and remedial alternatives. 

Since the baseline 
this initial evaluation, 
during the ongoing FU data development task, the remedial altematives identified in this screening 
may require modification as the FS is unlikely, however, that completion of 

identification and evaluation contained in s also unlikely that substantive changes 
would be required in remedial alternative 
envisioned, any modifications would on or contraction of actual areas (volumes) 
within various media requiring rem ary modifications will be addressed and 
incorporated during the detailed analysis of alternatives in Task 13. 

ay identify different cleanup criteria than those assumed for 
itional mas or contaminants of concern may be identified 

the risk assessment and FU will negate any o ts of technology and process option 

dentified in this report. As cumntly 

Even with the limitations cited above, the data evaluation com 
alternatives provides an a p p m p ~  framework for the develo 
alternatives to address potential c o m o n  problems associ 

s initial screening of 
uation of remedial 

Es-4 
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1.0 INTRODUCTION 
.. ... 

rials Production Center 0 is a contractor-operated federal facility for the 
uranium metals for the U.S. Depment  of Energy (DOE). The FMPC site is 

0 acres in a rural ami approximately 15 miles northwest of downtown Cincinnati, 
ction Area is limited to an approximate 136-acre tract near the center of the 

FMPC site. The villages of Femald, New Baltimore, ROSS, New Haven, and Shandon are all  
located within a few 

On July 18, 1986, a Compliance Agreement (FFCA) was jointly signed by the 

DOE and the U.S. teaion Agency (U.S. EPA) pertaining to enviromenral 
impacts associared wi The FFCA was entered into pursuant to Executive Order 12088 
(43CFR47707) to e with existing environmental statutes and implementing 
regulations such as the Clean Air Act, Resource Conservation and Recovery Act (RCRA), and 
Comprehensive Environmental Response, and Liability Act (CERCLA). In 

pI1=sent activities at the FMPC aR thorn 

particular, the FFCA is intended to ensure 

remedial response actions can be form 

i m ~ a s s o c i a i e d w i t h p a s t a n d  

ly investigated so that appropriate 

In response to the FFCA, and as amended by the Consent Agreeznent under CERCLA 120 
and 106(a) approved in March 1990, a Ranedial JnvestigatiaVFeasiWty Study (RVFS) is in 
progress. Au W S  activities axe being conducted in cmfom 
for conducting Remedial Iuvcstigati~ and Feasiiility studies 

@PAJS#E-89AXM, October 1988). 

1.1 OPERABLE UNIT MANAGFMENT STRATEGY 
Within tbe CERUA framework, the purpose of the RI is to detetmine tbe and extent of any 
release, or thrertthellwf, of bezardous or radioactive substaaas and to giaiw the mcessary data to 

support wduaion of remedial accion ahmatives in the FS. T& RUFS for 
uld 

be potmtially impacted by past aed pnsent operations at the FMPC. 

S. EPA's "Guidance 
a 

initially designed to address tk entile site and to foals on various envirpnmental 

mmmmswna 1-1 
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of the regional aquifer. Data gathered during this investigation indicated that the groundwater flow 
vided the initial definitional basis for Operable Unit 6 is a transient phenomenon due 

easonal recharge. Therefore, the use of the flow divide to differentiate between 
5 and 6 could lead to significant problems in the FS/ROD process and created a 
tion across operable units. In addition, the analysis of complete source-pathway- 

onships within the individual operable units was inhibited by a ament lack of data on 
the southern portion of the plume, the remaining unknowns related to the Southfield Area near the 
flow divide, and the f Paddys Run as a source that crosses the groundwater flow 
divide. For these re ion was made to deal with the entire regional aquifer within a 
single operable unit, 5, thus eliminating Operable Unit 6 from the FS process. 

In response, the Plume concerning the contaminadon outside the FMPC property 
were addressed as an oval action independent of the FS. The draft Engineering 
EvaluatiodCost Analysis W C A )  document for the Soulh Plume O E  April, 1990) recommends a 

comprehensive action involving an alternate pply and a gmuxxiwater pumping and discharge 
system. This proposed action will be c o d  
and evaluation of a l t e d v e s  for Ope 

currendy, the FMPC is divided into the 

baseline condition d&g the development 

rable units (refer to Figure 1-2): 

Operable Unit 1 - Waste Storage Area 

Operable Unit 4 - K45 Silos and Maal Oxide 
Operable Unit 5 - Environmental Media 

Operable Unit 2 - Solid W e  Units 
operableunit3-proQctionAreaandsuspectAreas 

In accorda~~~ with the operable unit mariagemem rraaoegy, reports will be generated 
for each ope* unit. operable Unit 5 is the subject of 

1.2 OPERABLE UNIT 5: ENVIRONMENTAL-- 

Operable Unit 5 imludcs those uwinmmd msdir thr represent pathways 
receptors presently or potentially affected by FMPC I.lrrminant9. The Operable 
linked to the four   so^ c4lmllml” operable Uuim but in rpd of themselves lepresent 

contamham release only m rems of sew u a trmrpon pathway from cme 

lmmmmmswn-Qo 1 4  
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INCLUDES REGIONAL - o p m u M 2  

0 OPERABLE @ 3 0 600 1200 FEET GROUNDWATER, SURFACE 
WATER SOILS, %ORA 
AND #AUNA. ~ o p E R A e u ~ 4  

i 

i 
j 
I 

I ! 

1 
j 
i ! 
i 
i 

I 
i 

i 
! 

I 

I 

I 

i 
1 
I 
I 

I 
I 

! 

I 
! 
! 

flGURE 1-2. SOURCE OPERABLE UNITS 

a' 



-45124 
Augun 27. 1990 

medium to another. Each of the environmental media included in Operable Unit 5 are defined 

Surface WaterBediments 

- Great Miami River: Addresses the surface waters of the Great Miami 
River as well as the sediments and their role as a potential source of 
coNaminants to the overlying water column and the aquatic 
community. Does not include the control of sources to the river, 
which is the focus of other operable units. 

- P  :: . %:s,imjlar to the Great Miami River, with the additional -&.!:the of leakage frorn Paddys Run the 
. . . . . . . . . . . . . . . . 

- : SimilartoPaddysRua 

to the Great Miami Aquifer (i.e., the regional 
aquifer) throughout the study area, with appropriate consideration given to 
the South Flume Area which is the subject of a separate removal action 
Does not include source co 
units. 

specifically, soil areas controued 

ch is the focus of other operable 

- Soils: Includes all so units; 

areas of &e site, and areas outside the Fh4PC 
boundary. 

Flora and Fauna: Involves tbe evaluation of the overall flora and fauna 
in the regional area, including termtrial vegetation and animals, aquatic 
communitim in the Great Miami River and Faddys Run, locally gmwn 
pIoduce and crops, &e grazing on potentiall 
wetlatds, and &reamed and endangered 

Ambient Air: Jmrolvcs the evaluation o 
purposes of tbe Fs, ambient air win be 
pathway but not as a medium requiring 

1.3 TECHNICAL APPROACH AND ORGANIZATION 
This reportonth initial scnetling of alternatives is prepared-in accordance with the National Oil 

and Hazardous SuiMmca Wuhn Comingency Flau (NCP) and cumat U.S. 
conducting Remedial Investigations and Feasibility Studies Under CERCLA" (U. 

The initial work effort for the Operable Unit 5 FS,' the developmeat and initial 

altemativerr, was accomplished through the completion of the fonowing auivities: 

for 
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Development of the remedial action objectives to protect human health 
and the environment 

e 
.. . 

Development of general response actions to satisfy the! Emedial action 
objectives to which the general response ‘actions may apply 

Identification of the volumes and areas of media/contamination 

Identification and screening of technologies and process options for each 
of the identified general response actions 

s options 

scription of remedial action alternatives 

al action alternatives 

ves for detailed evaluation 

The fim two activities were the subject of the aforementioned Development of Alternatives 
Document 
both a reiteration and a refinement of the 
infarmation. 

This Task 12 document pnsems ts of the remaining six activities and include3 
two activities based on newly acquired 

The remainder of tfiis chapter provides a of the FMPC site history. The important 
physical properties and charactexistics of the Operable Unit 5 study area are discussed in 
Chapter 2.0. Chapter 3.0 inclllAw a summary of the location and elrtem of contnminntion for the 
various ewironmental media, as wcll as a discussion of e 
The remedial d o l l  ObjechVeS aIC presented in chapter 4 

technical approach Since the govuning data such as infomati 
exposue pathways and mcptom, and the acceptable 
in ongoing studits, the remedial action objectives 
flexible enough 00 accommodate potential changes in cleawp levels, receptors, or c m t a m h m  of 
concern at a latex date. chapcer4.0 also includes a discusion of the general 
developed for operable Unit 5 and the identiiication and screening of medial 
pmcess options. Tbe process options remaining from tbe initial scnening then ev 
basis of effectiveness, implementability, and cost in Chapter 5.0 and assembled into 
alternatives in Chapter 6.0. Chapter 7.0 describes the initial Screening of the remedial 

and potential receptors. 

inants of concern, the 
levels are still being developed 

ework of the overall 

arebeingheld 
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altematives and presents those alternatives selected for detailed evaluation in the next phase of the 
13). Chapter 8.0 briefly discusses t l ~  development of applicable or relevant and 
men& for proposed actions under this study. 

riefly discusses the historical development and operational history of the FMPC and 
historical and current waste and effluent management protection programs. 

1.4.1 

The United States A 

FMPC for p w s s i n g  
Government needs. 
orders in the eariy 1 
into a contract with the AEC as Operations a d  Maintenance ( O W  Contractor. This contractual 
relationship lasted with the AEC, and ev DOE, until January 1, 1986. Westinghouse 

Corporation, then assumed management of the site operations and facilities for a 
minimum five-year period. 

A pilot plant was completed in 1951 as the first operational facility at the FMPC. Following 
completion of tfre pilot plant, the Metals production plant began operations in 1952. The Metals 

and me Refiaery 

began operations in 1953. Tbe Hex Plaut and the Special 

All plants except the sampling Plant and Refinery wete 

ommission (AEC), the predecessor to the DOE, established the 
its compounds from natural uranium OR concentrates for U.S. 
production complex began operations in conformance with AEC 
NLO, Inc. (formerly National Lead Company of Ohio), entered 

Materials Company of Ohio (WMCO), a subsidiary of westinghouse Ezeclric 

. Fabrication Plant. the Green Salt plara, the Recovery 
ere operational in 1954. 

period 1954 to 1956. 
produaion peaked in 1960 at approximately 10,Ooo year. Apruduct 
decline began in 1964, to alow in 1975 of about 1 
consi- was givar to closiag the FMPC; therefore, capital improvments and staffing were 
mmmzed. The ac.llffinn level, which peaked at 2.891 in 1956, slowly declined 
to 538 m 1979. In 1981, the FMPC began planning to accommodate inneased 
requirements. producton levels significantly increased and there was a rapid staff 
a~e8s. hnpkmentaticm of a major facilities restoration program followed. 

. During the 197os, 
. .  . 

=RDUmmsUI-R-rn 1-8 



FMpc-05124 
August 21, 1990 

A variety of chemical and metallurgical processes utilized at the FMPC for the manufacture of 
. During the manufacturing process, high quality uranium compounds are 

FMPC processes at several points. Impure starting materials are dissolved in 
uranium is purified through solvent exuaction to yield a solution of uranyl 

tion and heating anvert the nitrate solution to uranium trioxide (UO,) powder. 
d is reduced with hydrogen to uranium dioxide (UOJ and then converted to &um 

tetrafluoride (UFJ by reaction with anhydrous hydrogen fluoride. Uranium metal is produced by 
reacting UF, and ma in a refractory-lined vessel. This primary uranium metal is then 
remelted with scrap to yield a purified uranium ingot. Various uranium metal 
working pmcesses 

From 1953 to 1955, 
Pitchblende ore 
high in radium content due to high uranium assay. No chemical separation or purification was 
performed on the ore prior to axrival at the Begiuning in 1956, the refinery feedstock 

Canada and the united states. Canadian 

concentrates were not processed after 1960. 
uranium daughtes had been removed. 
in amouIlts that varied with the pIocess. 
thorium-230 than yellowcake from the U.S. sources. 

ery processed pitchblende ore from the Belgian Congo. 
ter products of the d u m  decay chains and is particularly 

consisted of uranium concenaates (yellow 
uction of these concentrates, most of the 

ellowcake contained higher levels of 
6 (Ra-226) remained in the yellowcake 

Small amounts of thorium were produced at the FMFC on sev 
1975. Thorium operations wexe perfomed in the Metals Fab 
s p e c i a l p r o d u c t s ~ a n d m e w o t m a a t  ThcFMPc the thorium repository 
for the DOE aad mainmins loag-nm storage facilities 

from 1954 through 

Recovery Plant, the 

1.4.2 Waste and muan Manan ement 

This section pmvidul an Ovcnritw of waste aad &halt management practices at me FMPC. 

and the potential for future amamman * ' o n e v ~ ~ ~ t h e i a r g e q u a n t i t i  

These 

practices played a significant role in determining r k  nmnc ard extent of co 

solid wastes gnerated by the various opera ti^^^ u dre PMPC. 

a 
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f iOr to 1984, solid and slurried wastes from FMPc processes were disposed in the on-site Waste 
gure 1-3). This area, which is located west of the production facilities, includes 
oactive waste storage pits, two earthen-berrned concrete silos containing K-65 

have high specific activity, one silo containing radium-bearing residues resulting 
ende refining process, one silo containing metal oxides, two lime sludge ponds, and 

Solid waste materials associated with uranium metals production are presently stored on site in steel 
drums awaiting r off-site disposal at approved facilities. These wastes include 
oils, sludges, contam bles, filter cake, off-spec UF, or thorium tetrafluoride (l’hFJ, 

andrejectU0,. The various pads and/or warehouses and are inspected on a weekly 
basis. Contentsof are repackaged. Other waste materials, stored in drums on 
contained surfaces, greasing solvents and polychlorinated biphenyl (PCB) 
conraminated material. 

Two fly ash piles are located approximately south-southeast of the waste storage Area 
f fly ash from tfte FMPC coal-fired boiler 
s, known as the Southfield Area, is believed 
y other types of solid wastes from the 

(Figure 1-3). One pile remains active fo 
plant. An area betwem and adjacent to 
to be the disposal site for consuuction 
FMPC operations. 

Surface water nmoff from the Waste Storage Ana, fly ash 
western portion of the FMFC enters P a y s  Run, a tributary o 
Run originates just north of the FMPC and flows south-80 
site (ElguR 1-3). For a lage part of the year, it is a dry 
induced flows. ’Ibe surface water nmoff from this area is 
action The draft E W A  for the waste pit am storm water moff (DOE May, 1990) ltcwMends 

the conecdon and tnatment of 

affectedaleaswithinthe 
ami River. Paddys 
western edge of the 

onal rainfall- 
being addressed as a removal 

this 

Liquid waste generated fram FMPC process operations is sent to a general plant llns 
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wastewater from the FMpC. The discharge is regulated by a National Pollutant Discharge 
stem (NPDES) permit and DOE orders, with compliance monitoring performed at 

the effluent leaves the site boundary. 

ff from the Production Area is collected in storm water retention basins to allow 
prior to being released to the Great Miami River through the same effluent 'he.  

During extreme storm events, if the stom water retention basins overflow, storm water is 
discharged through a 
with surface water 
basins are being eval 

into the Operable Uni 

utfall ditch to Paddys Run. Evaluation of the impacts associated 
FMPC, including overflows from the storm water retention 

environmental assessment being conducted for incorporation 

1-12 
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2.0 CHARACTERIZATION OF THE STUDY AREA 

c r i b  the important physical propenies and characteristics of the Operable Unit 5 

rable Unit 5 includes those environmental media that represent pathways and/or 
receptors presently or potentially affected by FMPC contaminants. 

2.1 SURFACE WATER HYDROLOGY 
The major surface water feanues relevant to this study include the Great Miami River, Paddys Run. 
and the stom sewer 

The FMPC is located 

discharge and represents the main surface water feanue in the vicinity of the FMPC. The river 
flows generally to the southwest and has a 
Hamilton gage, which is located about 10 

The river exhibits meandefig paaems 
than 3,000 feet. Ditectly east of the 
through a 18Megree m e  known 8s 

also occuts near New Baltimon, approximately two milea downstream from the FMPC point of 

at Miami River drainage hasin but above the river’s present- 
ver Figure 2-1) is the receiving stream for the FMPC effluent 

area of appn>ximately 3,360 square miles at the 
from the FMPC d i s c w e  outfall. 

directional changes over distances of less 

“Big Bend” (Figure 2-1). A 9O-degree bend in the river 
,the R W S  study ma, the river passes 

discharge. 

The average flow of the Great Miami River at Hamilton, of records, is 

2.12 Paddvs Ruq 
Natural surface drafnagre fnnn tbe FMPC is primarily to Paddys Run. Paddys 
of the site, drains southward along the west side of the FMFC, and eventually e 
Miami River approximately 1.5 m i h  south of the FMPC (Figure 2-1). This 

2-1 
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the underlying aquifer along much of its course due to its highly permeable channel bottom which 
till and into the sands and gravels of tfie Great Miami Aquifer. Paddys Run ugh 

intermittent stream that flows primarily between January and May, with an estimated 
s period ranging between 0.2 and 4.0 cfs. Peak flows have not been measuled. 

A principal drainage feature of ttse FMPC is a tributary to Paddys Run known as the storm sewer 
outfallditch This originates east of the Production Area, flows southwest acmss 

enters Paddys Run near the southwest comer of the property 
(FiguR 2-1). Much bottom of this drainage course is composed of sand and gravel; 
Tllmank VQtiEat ugh the stream bottom are similar to paddys Run. This 
droirragecoumcisge ughout most of the year, with flows Occuning during and 
immediately after 

'* outfall ditch historically 

.- *L-- .  .J Manhole 175* was exceed 

surface water runoff from the Production A m  
rm sewer lift station, which diverted low flow '.Ul when the capacity 0 

water mention basin was recently 
mnsmlcted at the head of the storm se 
retenlion basin began operation in octo 
December 1988. Stonn water runoff 
basin. After at least a 24hour retention period to allow for setding of suspended solids, the water 
is pumped out of the basin to the Great Miami River via tbe effluentline. The 
basin is designed to retain the runoff from a IGyear, 24-bur only in the rare event 

of an overflow would mrm water fium the production A m  ditch 

nte first chamber of the storm water 
chamber became operational in 

is now conveyed to this reteaion 

2.2 GROUNDWATER HYDROLDGY 
The FMPC is located within a two- to three-mile wide subtemmn valley known as the New 

glacial outwash materials ard till. The bedrock in the vicinity of the FMPC 

This shale forms the floor and valley walls of the New Haven Trough. The buried 

Haven "mu@. TbJs valley formed as a d t  of pldstoceae glaciation ami subsequently med with 

predomiaantly flat-lying, olivegray Ordovician shales with thin, interbedded 

2-3 



m - 0 5 1 2 4  
August 27. 1990 

generally carved inu, this shale between 60 and more than 200 feet below the preerosional land 

verlying the shales in the bedrock channel are approximately 150 feet of regionally 
cene glacial valley fill deposits. The buried valley is about one-half to over two 

d is U-shaped, having a broad, relatively flat bottom and steep valley walls. 
Interbedded glacial till deposits occur within the outwash deposits but in most cases are of limited 
lateralextent. The 
boulders in a predom 

Within some areas, 
where they form the dated sediment layers beneath the soil zone. This glacial till is 
composed of dense, in composition vertically and laterally. The silty clay r i l l  
contains lenses of pooriy sorted fine- to medium-grained sand and gravel, silty sand, and silt with 

are composed primarily of poorly sorted pebbles, cobbles, and 

rlie the bedrock uplands and portions of the outwash materials 

'?Y. 

.Jmgeologic environments of 
reported by the U.S. Geological Survey 
Geology of the Lower Great Miami Spieker, 1968). A hydrogeologic 
environment describes a portion of an 
differ from the properties of the aquifer in adjacent ams. Five major hydrogeologic environments 

I, m, and v 
OftheFMFcandaXe 

aquifer have been investigated and 
r entitled "Groundwater, Hydrology, and 

possessing hydrologic ami geologic properties that 

have been identified and mapped in the G ~ a t  Miami River 
environments generally describe the hydmgcologic amdidom 
summarized in the following paragraphs. 

The 'Type I hydroseological awhmment is found along the 
the south and cast of the FMPC facility. The aquifer is priacipany composed of saud and gravel. 
Scattered leusea of clay aad other firre-graincd material may exist anywhae in the environment. 
These lenses an not of sufficient thiclmess or itlleal extern to a&ct graundwater 
potemial for infilaation from streams exists m these axeas. Tranmhsivity val 
waterthancanbeaansnrtted ' horizontally by the aquifer, gcneraUy range from 40,000 

of the Great Miami River to 

of 
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67,000 square feet per day (@/day). The Type I aquifer may be classified with a storage 
about 0.2. Individual wells can yield as much as 3,000 gallons per minute (gpm). 

drogeobgic environment is characterized by 50 or more feet of clayey till overlying 
channel aquifer. In the region of the FMPC, the buried channel aquifer is furtfier 

upper and lower part by a semipervious clay layer approximately 10 to 20 feet 
g approximately 120 feet below land surface. Hence, the lower aquifer is classed as 

a semiconfined or leaky confined aquifer. A coefficient of storage of 0.001 was estimated for the 
lower sand and ated transmissivities range from 4,700 to 40,000 @/day. The 
Type V hydrogeologi all of the area outside of the buried channel. These 
areas are uplands with interbedded limestone overlain by 50 or less feet of 
clay-rich till. Large water are not generally transported through this material. 
Well yields v g from near 0 to 10 gpm. However, because sand and 
gravel lenses are e 
may yield up to 50 gpm. 

ghout the overlying till, wells completed in these units 

Large groundwater supplies occuf in the o 
recharged by t b e  principal souras: 
bystreaminfiltration Althoughthe nes have a low permeability, small amounts 

of water occur in erratically distributexi 

deposits. The permeability of the bedrock has been estimated to be five gallons per day @xi) per 
square foot of contact with the glacial deposits. Recharge by precipitation amounts to 
approximately 57ODO gpd per square mile of catchment area 
of rechage on a regional basis. Under natural conditions, the 
the aquikr to the Great Mami River, u~ceps during dry pen 
Intermitrent xechargc to the aquifer also occurs along Paddy 

The groundwater in 
west. north, ad east Natural gmdients cause the groundwater to exit the FMPC study area by 
either flowing to tfie southst to the Great Miami River upsaeam from New B 

Figures 2-2 and 2-3 for gmudwater elevations of the 200&Series and m n e s  W 

sits of tfie buried channel aquifer and are 

precipitation recharge, and mharge 

produce seepage into the glacial 

the dominant som 
‘-water flow is from 
gradieat is q m e d .  

regional aquifer enters the FMPC study area from the buried valleys on the 

flowing south-southwest through the branch of the bedrock channel west of New 

respectively. 
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In either case, the Great Miami River is the ultimate receptor of groundwater in the study ma 

ing wells of the Southwest Ohio Water Company (SOWC), located in the "Big 
of the Great Miami River east of the FMPC (Figure 2-1). produce a pronounced 
ne of depression in the potentiometric surface centered on the pumping wells. 

elevation maps indicae that the resultant cone of depression from the SOWC wells 
influences groundwater flow patterns beneath the FMPC. In particular, a groundwater flow divide 
is created such that underlying the northern portion of the FMPC, including those areas 
underlying the Waste and the Froduction Area, flows to the east toward the SOWC 
wells and the Great 
FMPC continues to fl 
Near the southwest 
due to the western 
Paddys Run to flow east-southeast until the regional southern component is encountered. 

2.3 SOILS 
soils at the FMPC site are primarily categ 
colored, medium acid, and moderately hi 
supplying capacity is moderate, as is fe 
40 inches of wind-blown matexial 
soils are developed on glacial rill of the upland rill plain whele the FMPC Rpduction Area and 

which they lie and the presence of clay-rich subsoil beneath 
open ditches, drain tile, or p8tural gullies. If artificial drainage 
mains high for extended periods m winter and spring. 

Soils  OW paddys RU 
in productivity, aad modctatt in fertility and organic matter. Fox soils are slightly to medium acid, 
moderate in moisture-supplying capacity, and well drained. They have formed as 
of silty marerials Over sand and gravel on level areas of the first terrace above 
floodplain. They are wen drahed, high in moisture-supplying capacity, and subject to 

roundwater from the southern and southwestern portion of the 
natural gradient to the south-southwest through the buried valley. 

C, a groundwater component from the west is also present 
This causes the lecharge from certain reaches of 

e-Xenia silt lows. These soils are light 
ty when properly managed. Moisture- 
content. The soils have formed as 18 to 

till of the WisconSin Age. Erncaste 

waste pits m located. Tksc mils are poorly drained due in yflatslopeson 
soilsmdrainedby 

, the water colltent 

Categorized a~ FOX--  loam^. soils are li@ colored, high 
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2.4 VEGETATION AND WILDLIFE 
ecological data have been summarized from the report, "Biological & Ecological Site 

of the Feed Materials Production Center," (Facemire 1989). Additional source 

in the Oak-Hickory Forest Section of the Eastern Deciduous Forest as described by 
ropriately cited in the text. 

. Habitat types sampled, and the percentage of the total FMFT area represented by 
each, wexe ungrazed pastures (30 percent), grazed pasnrreS (25 percent), decidernus woodlands (20 
percent), riparian w 
pile area (2 percent). 
habitats are estimated 
mammal species, 98 
families of benthic 

percent), two pine plantations (11 percent), and a reclaimed fly ash 

habitats supports a distinct ecological community. These 
species of trees and shrubs, 190 species of herbaceous plants, 8 

0 species of amphibians and reptiles, 21 species of fish, 47 
, and 132 families of terrestrial invertebrates. 

Typical grasses found on the FMPC are red fescue, Kentucky bluegrass, timothy, and red top. 
He* include teasel, red and white clovers, ldenrod. Thedominanttreespeciesinthepine 
plantations is white pine, with Norway spnr 
deciduous woodliMds are white ash, Amen hickory, and slippery elm. Dominant 
tree species in the riparian woodlands 

elder. The reclaimed fly ash pile am ' 

black locust 

g occasionally. Common trees in the 

ood, hackberry, American elm, and box 

erican elm, eastern cottonwood, and 

Mammal species observed on the FMFC inchlnp. white-tailed 
raccoo11. groulldhog, e(Lstcm cOttQnfa4 aad fox SqUifieL 
footeA mouse, shofl-tailad shnw, meaQw vole, meadow 

The most ammm birds bnedtng on site iuclude the e, American robin, blue jay, 
American QOW. American goldfinch, norrhem 
thegrtatestdarsftyant l~ goldfin&, song sparrow, a d  robin. Raptor spezies observed on site are 
the nomlem hanier, xed-d ha* cooper's ha* red-tailed hawk and 
The eastern screech owl and great homed owl are also common. 

1. 
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Amphibians and reptiles that occur on the W C  include the American toad, spring peeper, eastern 

snapping t u ~ ~ e .  Several species of snakes also occur on site, including the eastern 
tler's garter snake, black rat snake, northern water snake, and the queen snake. 

130 insect families from 15 orders are represented in FMPC habitats. Leaf hoppers 
in all habitats while less abundant groups include short-horned grasshoppen, leaf 

beetles, springtails, fruit flies, dark-winged fungus gnats, ants, bees, and wasps. 

Jurisdictional we along the railroad on the north side of the FMPC, along 
Paddys Run, and in ways. These wetlands are defined as areas that are inundated 
or saturated by surfac ater at a frequency and duration sufficient to support, and that 

under normal circums rt, a prevalence of vegetation typically adopted for life in 
saturated soil CFR 230.3 and CE, 33 CFR 328.3). These habitats harbor 
small fish, amphibians, and a variety of benthic macroinvertebraus. The most common fish in 
Paddys Run are the blunmose minnow, creek 
benthic macroinvertebrates are nonbitiug mid 

No federally listed threatened or endange 
immediate vicinity. Suitable habitat for 
Indiana bat, occurs along Paddys Rua 

and stoneroller minnow. The most common 
beetles, May flies, and stone flies. 

e been observed on the FMPC or in its 

@ammal listed as federally endangered, the 
was not found on site, however. Two 

species listed as threatened in Ohio, Cooper's hawks (Accimter coouerii) and the cincinnap * crayfish 
(Orconectes sloanii), wuc SCQL frequently m the pint planmi0 

2.5 LAND USE AND POPULATION 
The land use tmmndng the FMPC is mainly agricultural, wi f, corn, and soy bean 
production several irdustries, including Delta steel, Albright 

Nease clhemiral Company, two commercial gravel operatim, 
of the site. Tbe Miami Whitewater Forest, a Hamilton County Park, is located five miles to the 

southwest o f t k  PMPC. 

n Americas, Inc., Rutgers- 
are located south 

scattend residences and several villages, including Femald New Baltimort, Ross, Ne 
Shanrlmr_ are located near the FMPC. 'Ibe city of cincianati and its suburbs are 10 
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southeast of the FMpC and the town of Hamilton is 8 miles to the northeast. There is an 
tion of over 14,000 within a five-mile radius of the site. 

ding the FMPC contains several sites Of historical interest. The National Register 
lists four prehistoric Indian sites within a three-mile radius. These include the 

, the Demoret Mound, the Colerain Work, and the Dunlap Work. The closest site, the 
Colerain Work. is situated approximately one mile east of the FMPC. The State Historical 
Preservation Officer 
FMPC site. 

there axe no known sites of archaeological sigmficance on the 

2.6 AMBIENT AIR 

2.6.1 
The FMPC is located in a four-county area under the air quality responsibility of the Southwestern 
Ohio Air Pollution Control Agency (SWO 
SWOAPCA, has adopted verbatim the Natio 
are no additional state or local ambient air 
the fallowing six criterion pollutants: to 

compliance for a l l  pollutants except ozone ent status. Occasional air 
pollution episodes in Southwestern Ohio are usually the mult of stable, stagnant air associated with 

tempem increasing with Mght m the armosphere) cam 
which dramatically reduces the dispersion of pollutants. Most 
late Summer and early autumn. 

Nonradiological alr emission!? which have been measured at the FMPC are as follows: TSP, 
nitrogen dioxide, ard sulfur dioxide (Aas et at 1987). The annual coM#ltratioI1s measured by 

SWOAPCA (1986) Q pot excecd the applicahle federal and state standards for 
dioxide, and sulfur dioxide. 

The state of Ohio, as lepresented by 
ent Air Quality standards (NAAQS). There 

. The NAAQS contain standards for 
ulates m), sulfur dioxide (SO,), 

nitrogen dioxide (NO2), carbon monoxi ),andlead(Pb). Theregionisin 

. a starionary high-pressure system. Low surface wind inversion (air 
d” over the area 

episodes occur during 

-ma- 2-1 l 
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2.6.2 Meteorolonical Factors 
affected by such meteorological factors as wind speed and direction (wind rose). 

m the Greater Cincin~ti International Airport and the Dayton Airport, for the 
1978 indicates that the prevailing winds were from the south-southwest 

od, average monthly wind speed recorded at the Greater Cincinnati Airport ranged 
es per hour (mph) in August to 11.1 mph in March (NOAA 1985). Highest wind 

speeds occuned in winter and spring while the lowest wind speeds occulTed in Summer and early 

fall. Maximum sustained wind speeds (one minute or more) ranged from 32 mph in 
September 1975 to 4 

winds tend to come 
and again in April 1985 (NOAA 1985). The strongest 

xthwest to south-southwest. 
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3.0 NATURE AND EXTENT OF CONTAMINATION 

focuses on environmental media on and.near the FMPC, and contaminants 

as part of several investigative efforts including the following: 
these media The nature and extent of contamination in environmental media have 

Annual monitoring completed by the facility operator on and near the 
FMPC, which is summarized in annual Envbnmental Monitoring 
Reports. This monitoring includes all media for both radiological and 

ters. Pertinent information from these reports 
, groundwater, and soil on or near the FMPC is 

ratory analytical program for compliance with 

logical, organic, and inorganic constituents. 
and Recovery Act (RCRA) provisions. This 

groundwater qualie characteristics at or near the 
FMPC collected as part of this program is included in this report. 

specifically to 8sseSs 

constituents and is des  
scenarios for 
program with undwater are included 

. AnRvFssamplingandlabora 
ental media at and near 

theFMPc. Thispro and nanradiological 
a basis for the formulation of 

of the findings of this 

in this npn .2?.;?7* ............. < ....A,..... :,? :.:.:.:.:.:.:.,< ..,..,,.., ,, 

Data developed during litigation regarding site contarmna * tionand 
produced as a documeat entitled “Interim Report - Air, Soil, Water, and 
Health Risk Assessment in the Vicinity of the 
-1. 

Spedaiorfoarsedstudiessuchasacom 
completed for the FMPC (ASUrr 1990). 

groundwater and surface water (I” 1988) 
characterizadon study (Dames and Moon 

(rr 1989). invdgadon of tk impact of 

This summary of the ll~~tun and extent of colltamination for operable Unit 5 is based largdy on 
the results of the R C R A  RUFS, tht most recent Envinmmeatal Monitoring Re 
developed during the litigation support effort. Supplemental data from other 
apppliatc. 
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The results of the screening of alternatives that are presented in this document are limited by 
Specifically, this document is being prepared prior to the completion of the several 

es important to Operable Unit 5 that m being conducted in response to the findings 
FU program. While virtually all of the currently available data have been reviewed 
y evaluated, detailed analysis of the data is still ongoing in conjunction with the FU 

operable unit. The baseline risk assessment, the results of which are fundamental to 
the establishment of cleanup criteria to support the FS, is also sti l l  in pmgress awaiting the 
collection and analysis of the complete RI data base. As the risk assessment is currently underway 
and not available pri 
assumptions re 
cleanup criteria, in v 

identify apQropriate 

letion of this report, it has been necessary to make certain 
con taminants which may be of concern, or considered as 
These levels have been used as the basis to preliminarily 
lodes and remedial alternatives. 

Since the baseline risk assessment may identify d i f f em cleanup criteria than those assumed for 
-'uation, and since additional 

, i i y m  modification as the FS pr0c.e~ 

contaminants of concern may be identified 
; RI data development edial alternatives id&& in this scxeening 

It is m y ,  however, that completion of 

is also unlilcely that substantive changes 
the risk assesgnent and RI wil l  negate an 
identiiication and evaluation contained 
would be required in remedial alemati edinthistepolt Ascurrently 

ts of technology and pmess option 

envisioned, any modifications WW likely be an expansion or conham 'on of actual areas (volumes) 
I within various media nquirhg mediation Any mxesary m beaddnxsedand 

incosporated during the detailcd analysis of alternatives in T 

Even with the limitations cited above, the data evaluation com 
alternatives p v i d c s  an appropriate framework for the dev and evaluation of remedial 
alternatives D addnss potential axummah ' 'on problems assoCiated with Operable Unit 5. The 
remainder of this section pmides a discussion of wntwninant distribution in various media and the 

for this initial screening of 

associ8tedccmmmam ' fate, migration pathways, and potential neceptor~. 

. .. 
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3.1 CONTAMINAW DISTRIBUTION 

unconsolidated sediments at the FMPC has been extensively characterized at 
te. The perched water zone, as monitored by a network of wells designated as the 

wells, is contained within sand lenses in the till and is not a source of water for human 
consumption. The evaluation and remediation of this perched zone is being addressed within other 
operableunits. The 
commercial use in 
monitor the portion 
operations. Thesewe ted as the 2000-, 3000-, and 4ooo-Series wells. The 
2000-Series wells are 
The UX)(rSeries wells 
4OOO-Series wells have ten feet of screen near the bottom of the aquifer. 

Analytical results indicate that the groundw 
and organics at levels above natural back rimary concern is uranium, which is present 
at levels that would lead to an exceedan committed effective dose equivalent 
(CEDE) limit of four millirem (mtem) 

water. This limit is specified in DOE Order 5400.5 for areas where water could be used as a 
drinking water source (DOE 1990). The concenhadon of d u m  m drinking water which 
cofiesponds to the 4 rmem nrniAtian dose is derived to be 30 u , assuming a natural 

distribution for the various uranium isotopes and the general r radionuclides above 
natural background. currentiy, m wells located within portio elevated 
levels of uranium are being uscd for dhking water supplies. 
have been idemi&d based on the pnsence of concedcms o 
nearby groundwater, and potential areas of concern for organics have been identified based on the 
sporadic detection of organic subs.tances in a few wells. 

is the primary source of water for domestic, industrial, and 
FMPC. A well monitoring network has been established to 

quifer impacted or potentially impacted by the FMPC 

ximately five feet above to ten feet below the water table. 
f screen approximately near the middle of the aquifer. The 

radionuclides and, to a lesser extent, metals 

of radioactive materials in drinking 

of concern for metals 
tuents higher than those in 

3.1.1.1 Renional Aauifer 
A summary of the groundwater data is presented in Appendix A, Table Numbers 
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Series monitoring wells. The groundwater data indicates that uranium is the only constituent of 

ndix A) show all of the organic compounds detected in the 2 W .  
Series groundwater wells. This list of organic constituents was compared to the 

Dxinking Water Standards (Maximum Contaminant Levels - M a )  established by 
the EPA.' No organic compounds detected in the groundwater exceed any of the MCL standards. 

As mentioned previo 3000-, and 4ooo-Series wells monitor the portion of the 
regional aquifer by the FMPC. E l p  3-1 indicates the areas of concern with 
respecttothe2000- 

concentrations ex of 30 ug/l. One is located in the vicinity of the waste pits 
and a larger area o in the southern portion of the FMPC. The larger a m  
extends outside the FMPC boundary to the south towards the town of Femald and the Great Miami 

River. Tk extent of the aceas of concern fo um in the regional aquifer have been established 
based on a review of groundwater data and ts of gmundwater modeling of uranium 
distribution. The groundwater model used of the RUFS is a finitedifference computer 
model of groundwater flow and solute puter program is S m  m. 
Velsioa 2.25. A detailed presentation o development, and the baseline input data 
wil l  be issued as part of the overall modeling report being prepared under the RVFS. 

shown in this figlm, there are two areas wim uranium 

. Figure 3-2 indicates areas of grouxxlwater with 
wells. Within tbe monitoring network of the 3000-Series 
uranium beneath the waste pits and oae just south of the 
4Ooo-Series wells exhibited d u m  
the modeling shady indicate the potential 
boundary at appmimatdy the same location as the am outside of the southem boundary of the 

ug/l in the 3mSer ies  
area of concern for 

. Nosamplesfmm 

FMPC shown in tbe 3ooo-series wells (Figure 3-3). 

.............. 

& Agency P A )  Safe Drinldng Water Act @*A), ..... ., ...... md 
....,...,_I 

'Tbe us. Envimmn 
$&z 
................. ................. .=.:;:.:::::: 

primary Drinking Water Stamlads MQS, 40 CFR Part 141. 
. .  

€EmummsvI-zIm 3 4  





\ 
a 

a 
a 





m - 0 5 1 2 4  
August 27. 1990 

3.1.2 
the vicinity of the FMPC have been assessed primarily with respect to radiological 

at. with the exception of uranium, radionuclides are not generally present in soils at 

y limited data are available on organics and metals. A review of the available 

ground. Naturally occurring uranium-238 in Ohio soils ranges in concentration 

since the two major isotopes of uranium, U-238 and U-234, occur together naturally in about the 
same activity in the 

Reports and the DO 
(Appendix A). 

There are widespre 
exceed backgmund. 
areas which are of concern or where remedial action is necessary. No DOE or U.S. EPA standards 

have been established for uranium in soil. tion level wil l  be established in conjunction with 

the risk assessment. However, the NRC a concentration of 35 pCi/g of uranium 
activity in soils, which is the level gene a guideline for allowing the public to use the 
land. This level is adopted from the 19 Technical position Paper and will be used 
to identify soil areas of concern A completed in the summer of 1989 to 
remove uranium-contaminated soils from the area around Manhole 180. The cleanup level used 

ately 1 to 2 pCi/g. Total natural uranium is approximately twice this concentration 

of soil data from the DOE Environmental Monitoring Annual 
program a ~ e  presented in Tables A-12, A-13, and A-14 

de and outside the FMPC boundary, where uranium levels 
ntfations in excess of background do not necessarily indicate 

was 35 pciig. 

soils outside the FMPC txmdary ale totally Wim the fram 
soils on FMPC pmpxty, not specifically included within 

Program (Tables A-12 and A-13) indicates that an ana o 
uranium amatdons in an area just to the east of the center of the FMPC site mar an out of 

r. S w h x  soil total uranium concagations elevated slightly above backgmund service UlCLIlCraOO 

(7.3 - 10.8 pcvg) wen also noted north of the site in an area just north of the 

Data from the 1984 and 1986 off-site surveys and the 1988 RI soil data 
areas of concern for uranium based on the 35 pCi/g criterion are largely limited to 

e Unit 5. In addition, 

of Operable unit 5. In general, data collected as part of 

. .  
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the framework of the production Area, which deals with controlled access areas and other suspect 
34 identifies those areas of concern for surface Soils Within Operable Unit 5. As 

, there are no areas of concern outside the FMFC boundary and only four areas 
the property boundary. Each of the four areas of concern are indicated by a 

each represents the results of only one sample analysis. Concentrations at these 
51.2, 35.6, 63.6, and 43.5 pCi/g of uranium. In some cases, nearby sample locations 

had concentrations below the level of concern This provides evidence that the observed 
exceedanus are lo 
samples are not avail mparison at other locations, the results of the radiation survey 
conducted across the 

Soil samples were 
Environmental Moni A-15). High total uranium concentrations were only 

noted for a few samples wllected inside the FMPC boundary in 1985 and 1987. In 1985, total 
uranium coxlcentm '011s of 64.32 and 31.14 
boundary. A sample collected along the sou 
in 1987. All soils collected in 1988 and 1 

of the site. Tbe total uranium coIlcentliiti 
locations sampled outside the FMPC bo 

ot repment a significant area of concern Even though nearby 

ide direct evidence of the lack of any widespread problem. 

ng with parallel vegetation samples as part of the FMPC 

ere measured at locations along the eastern 
of the site had 23.8 p C i g  total uranium 

pled outside the FMPC boundary, northeast 
at these locations, in addition to the 

1989 were relatively low. 

Even though only a small area of soils containing amcawah '011s of uranium exceeding the criteria 
have been identified, remedial alternatives have been fomul 
This is mxessuy to provide for the evaluation of altemadve 
areas of concern. In addition, siace a lowexing of the 

result of the risk assessrmeat, the m and volume of soil 
increase. 

. er Operable Unit 5. 

ate even small 
m may occur as a 
n may substantially 

Available RI data Wca!c that then may be isolated a m s  of amem for thorium-230 in soils near 
the Reduction Ana Tbese have not yet beea confinned and will be h t h e r  de 
ongoing RI. The results should not have a major effea on this sneening ev 
applicable technologies and alternatives would be dmila+ to those for d u m .  Any 

- 
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evaluation of alternatives in relation to thorium in soils will be conducted during the detailed 
matives for either Operable Unit 3 or Operable Unit 5. 

ditch, Paddys Run, and the Great Miami River are the principal surface 
potentially impacted by operations at the FMPC. Surface water at and in the vicinity 

of the FMPC has been sampled and analyzed to determine the presence and concentration of a 
, and at present. the only radionuclide that has routinely been 

present at concentrati detection limit has been uranium. Other radionuclides were 
occasionally detected very low concentrations. Thus, d u m  has been the only 

wncem for surface water at the FMPC. Summaries of 
radionuclides in btained from the FMPC DOE Environmental Monitoring 

rogram are provided in 
should be noted, however, that surface water concentmiom 
different states of dilution as a result of high awllow flow 

Tables A-16, A-17, A-18, and A-20. It 
are not directly comparable due to 
rates, as well as differing rates of 

evaporation. 

The storm sewer outfall ditch has historic mff from the pioduction Area and other 
areas within the FMPC to Paddys Run 
of 19S2 to 1986, surface water nmoff containing high collcentratl 'om of uranium was discharged to 

the storm sewer outfall ditch. Since 1986, a retention basin has greatly reduced the discharge of 

the G ~ a t  Miami River. During the period 

. uraniumcontaining water to the storm sewer outfall ditch. w fromthebasinstothe 
FMPC permitted ef€lum line. Tbe basin system has the the lo-year, 24-hour 

An evaluation of tbe impacts associllttd with surface water fbm the FMPC, including 
overflows fmm t& SWRB an eLlviroamental pathways. 
water samples wen colltcted h n n  the storm sewer outfall ditch and analpmi for uranium. The 
range of cancmtradans observed in uufiltcred samples was from 2 to 24 uM(1.3 to 16 pW) and 

tht 

rainfall event. m, at the present time, liale uranium is ente sewer outfall ditch. 

1989 RI sampling, surface 

2 to 44 U f l ( 1 . 3  tD 29 m) in filtered Samples (Table A-17). While 

above Wpund, t h y  are below DOE disclwge limits and an order of magaitu 
average annual concentration of uranium in surface water wff discharged 
outfall ditch between 1975 and 1984 (340 to 3,800 ufl). 

-tIs-n-90 3-1 1 
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Concentrations of uranium in Paddys Run have been monitored at selected locations since 1975. 
ons have been situated upsVeam of the m, upstream of the confluence with the 

ditch, near the confluence, and downstream of the confluence (see Figure 3-5). 
cations show evidence of the presence of uranium, either historically or at the 

toxically, samples collected from Paddys Run within the FMPC boundary both 
the confluence with the storm sewer outfall ditch had high (greater than 35 pCi/g) 

measured total uranium concentrations. These elevated c o n m o n s  were not measured 
consistently at these er. Average annual uranium concentrations at four sampling 
locations on Paddys d between 1.2 to 351.5 ug/l (0.8 to 236 pCi) during the 
period 1975 through om over the last t h e  years (1987, 1988, and 1989) have 
averaged from 1.2 to 8 pCi/l), with the exception of one location sampled and 
analyzed in 198 ampling location had an average of 58.2 ug/l (39 pCi/l) due 
to a single high uded in the average. 

Surface waters in the Gmt Miami River hav 
years. The three sampling locations iue si 
the effluent discharge and Paddys Run, 
coxlcentm 'om of uranium at these locati 

Repom 1984 to 1988 (Tables A-16 and 
a high of 38.4 ug/l (25.7 pcul). The average annual concentration has not exceeded 2.8 ugll 
(1.9 pcc/I); the high value of 38.4 ugA (25.7 pci/l) was ~leported as the maximum in 1984 at one 
location. Data collected in 1987 fiom 11 locations on the 0 
cmcent&olls ranging fiom less than detection b i t s  to 3.3 u 
collected at four locations m 1988 and 1989 indicate co 
limits to 5.0 pCM (75 u&) 

At the present time, a a.mcenlratim of concern for uranium in surface water has not yet been 
established. I ~ o w v ~ ,  i f the  curreat surface water conantradons are evaluated with respect to the 
designated level of amcem for potable groundwater (30 u@), the surface waters 
generally represent a threat to human health or the emhmmm Historically, 
of uranium - ' 'on in Paddys Run has been nmoff hm~ the storm sewer 
storm water runoff from the Waste Storage Area also representmg * anontrivialsource 

sampled and analyzed for uranium for many 
of the FMPC discharge point, between 

of Paddys Run (see Figure 3-5). 
in the annual Environmental Monitoring 

from a low of 0.9 ug/l (0.61 pcii) to 

er indicated uranium 

g from below detection 

) FMPC RI samples 
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previously indicated, the establishment of the retention basin has dramatically reduced uranium 
Paddys Run and the storm sewer outfall ditch. Remedial actions taken as part of 
units regarding the production facilities, suspect mas, and the Waste Storage Area 

duce the level of uranium in surface water at the site. In particular, a planned 
to eliminate the discharge of contaminated storm water mff from the Waste 

to Paddys Run will control a major contamham pathway to surface waters. 

Tables A-19 and A-21 (Appendix A) contain the chemicals (organic compounds and heavy metals) 
identified in the 
results indicate that 
identified metals ex 

addys Run and the Great Miami River, respectively. The 
organic constituents detected at Paddys Run nor any of the 

drinking water standards. 

3.1.4 Sediments 
Sediments in the storm sewer outfall ditch, Paddys Run, and the Great Miami River have been 

have also been analyzed. Two constituents m, uranium and radium-226, have 
beenidentified. A that concentrations of radionuclides are 
present in the sediments at levels in the sediments could 
represent a continuing waters and have potential adverse impacts 
on aquatic life. No ac for radiological constituents in sediments. 
This will be completed in a m . m  with tk risk assessment. Therefore, the 35 pCi/g uranium 
limit used for delIraeation of soils of mncern will also be 
level of 5 pCVg was selected for radium-226 since this 
soils at sites where radiological contamination was 

During the 1987 and 1988 Envinmmcntal Monitoring Pro 
sediments were 
Paddys Run at applroximately 40 locations. The samples were analyzed for 12 radionuclides. 

Based on this smpbg and tk above levels of co~~cem, lime areas above the 

identified. Two of these rn in Paddys Run and one m the storm sewer 
indicates the approximate location of these areas. The canstituent of concern at two 

locations is uranium while radim-226 is of concern at the third locatioa 

assessed primarily with respect , but chemical data (organics and metals) 

. 

in storm sewer outfall ditch at approximately 10 locations and in 
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of concern in all cases has been identified on the basis of a high concentration at only one of three 
om across the width of the channel (Table A-22). It is also noted that 

the locations shown in Figure 3 4 .  

ere below the levels of concern at samphg locations immediately upstream and 

um isotope concentrations of 14 RI sediment samples collected at seven locations 

8 contributing approximately 51 and 49 percent respectively (Table 
are much lower than the specified action level (35 pciig), are 
g the Environmental Monitoring Program from 1984 to 1988 

). Concemtions from the latter program ranged up to 2.96 

along the Great Miami River in 1988 and 1989 ranged from less than detection limits <0.6 pCi/g to 
2.5 pCi/g, with U-2 
A-23.) These con 
consistent with those 

(Tables A-18, A-24, 

pCi/g during this pen 

The organic compounds and metals identified in the sediments of Paddys Run (above aut below the 

confluence of the Storm Sewer Outfall Ditch 

concern, aluminum, has been identified. 

Tables A-30 and A-31 provide a comp 
sampling locations. The Iab results fo 
were taken in 1988 and 1989 at eight main sampling regions (refer to R g w  3-5). The Great 

om. It ranged 

fiDm 0.00 pWl to 1.1 PCJn. Some of the highest conammi in Manhole-175 and 
miscellaaeous ditchts tbat kad to MYS RUII. Manbole-175 of 3375 pC4l to 751.0 

pcu. but the highest total cnnmmah *on of d u m  waa 3% ci~ was found in a ditch 
southwest of pit 5. 

addys Run) and at the Stom Sewer Outfall 
Ditch presented in Tables A-25, A-26, respectively. one constitllm of potential 

water and sediment data from the same 
samples consist of 199 water samples that 

Miami River (above the efflueat dkharge) had thc lowest to 

The lab mulls &I sedimau samples consist of 142 samples mat were talren in 1988 and 1989. 
Thetotaluraniumconcemratron * was lowest in tbe alert Miami River (below the 
see Ftgure 3-5). It ranged fmim 0.00 p a l  to 130 pan (dy weight). 

e, 
of The hi 

total uranium wu found in Manbole-175. It fnrm 315.6 pCnn to 430.1 pC4l 

Immmmm3M-n-90 3-15 
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3.1.5 Air 
tions of radionuclides have at times been present in air at and in the vicinity 

These occurren~s have been primarily associated with site stack emissions and 
m waste areas and have been shown not to result in unacceptable doses to 

ons (Center for Disease Convol 1989). SO- Control represents the only valid 
ssing this environmental condition. Such actions are being addressed by WMCO as 

ented as part of the Operable Unit 5 RI and will be considered as 
part of ongoing environmental compliance activities and are not included under the RI/FS. 
Available air data 
a pathway within the 

3.1.6 
Temmial and a n sampled to determine whether any radiological or hazardous 
substances released ns were t r ans fed  to wildlife habitats, including wetlands, 
or to agricultural produce and milk to determine if any such transfers represent a significant hazard 

to human beings or to threatened or endange 

Local produce, including green peppers, , cucumbers, squash, potatoes, aLfalfa and 

corn, had d u m  
Bmokville, Indiana (Table A-32). This is probably not a significant 
pathway for human expo- to d operations. Exposure to other 
FMPCderived radionuclides through agricultural products does not appear to be significant. Neither 
cesium-137 nor sttrontium-90 was detected in my of the produ 

h4ilk samples were collected from cows grazing both in the vi 
(approximately 30 km away) from 1983 to 1988 as part of 
Program. In all, only 3 of 62 samples collected at tfie FMPC 

in produce from an upwind corm1 area in 

. 

ental Monitoring 
1 had detectable levels of 

UraniUIl (TW A-33). 

V e g a c m  sampling at the FMPC ixxWkd the collection and radiological aualy 
shoots of both grasses and forbs, in addition to accompanying soil samples. All 
collected inside the FMPC boundary, but outside the pmduction am. Total uranium 
in vegetation ranged from mndetectable (4 .6 pCi/g) to 35.5 pcVS and OcCuRd at 
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in about 62 percent of the samples. Uranium concentrations in soil and vegetation exhibited high 

ty. Cesium-137 and suontium-90 concentrations were consistently low, occurring at 
in only 27 and 7 percent of the samples, mpeclively Vable A-34). 

dionuclides were found in mammal samples, except for uranium in a composite 
mammal organs (including liver, kidney, and gonads) collected adjacent to Waste 

Pit No. 5 (Table A-35). This could indicate a potential exposure pathway to ~leceptors feeding on 
the FMPC. However e feeding ranges should limit their exposure to radionuclides from 
the FMPC. Thecom 
radionuclides. 

Aquatic organisms 
the Great Miami Riv 
leaf and root samples) revealed total uranium concentrations which mged from mndetectable 
(4 .6  pCi/g) to 31.3 pCWg and 
Strontium-90 was detected in 
one leaf sample (1.9 pCi/g). All other ere below detection limits. Cesium-137 
was below detection urnits in all  sampl 

Benthic macroinvertebrate sam ddys Run and the Great Miami River had 
detectable uranium-234 and dum-238  conceneatioas. Detected total d u m  concemtions 
ranged fnnn 1.5 to 65 pcvS. Cesium-137, strontium-90, and were below detection 

sample from which the organs were taken had no detectable 

to FMPCderived radionuclides in wetlands, Paddys Run, and 

gical analysis of aquatic vegetation (cattail, sedge, and grass 

in 44 pemnt of the samples. 
Vg), and technetium-99 was detected in 

limits in all S ~ P I C S  flabl~ A-37). ’Lhese detected 
entering the aquatic food chain. Fish collected firm Paddys levels of cesium-137 

(0.20 pCi/g) and d u m  (0.6 to 3.7 pCi/g) in 10 and 30 pe 

samples. No detectable rsninrmclih were found in fish samples from any site on the Great Miami 
River. Because the fish did not have radionuclide amcentrations higher than macroinvertebrates, 

respectively Vable A-36). SaamiUm-90 and techneti~m-99 t detected in any of the 

then is no evideace of b i m c a t i o n  of radionuclides by fish in Paddys Run ami 

River. 
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Biological samples, including grass, fish, and mammal tissues, were also analyzed for priority 
neuml. and acid extractable organic compounds as well as pesticides and PCBs. 
cornpounds were detected in any sample. 

dence that threatened or endangered S p e c i e s  are currently at risk from radionuclides 
substances released by the FMPC. 

3.2 CONTAMINANT TRANSPORT AND FATE 
As indicated in se 
the environment 

potential receptors, 
which will be inclu 
media in the 
environmental fate of co- is discussed in Section 322 .  

cal contaminants which may adversely affect human health and 
us environmental media at the FMPC. The transport pathways, 
tors will be thoroughly evaluated as part of the risk assessment 

tion 3.2.1 provides an ovelview of the role of environmental 
ts and the associated potential exposure of receptors. The 

3.2.1.1 Groundwater 
The existing radiological contamination 

Run by way of the storm sewer outfall ditch and other overlatd pathways and subsequently 
inflltratedintotheaquiferthmughtfiesaeambed. Theaddi nbasinaudthe 
implementation of other surface water management practices 
co ntamhnu associated with this pathway to the aquik. 
regional aquifer immediately beneath the Waste Storage Area 
migration of uranium origiwhg m the waste pits through the 

r south of the FMPC is believed to be 
from the FMPC that entered Paddys 

There are currmtly a large number of users of gmundwater in the regional aquifcr in the vicinity of 
the FMPC. However, then are IID known users of gmdwarer  as a potable w 
those areas with uranium co- '011s above the level of concern The only 
potentially contaminated groundwater are indusaial users. No one is cufiently known 

due to usage of water from the regional aquifer. 
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If not controlled, the flow of the southern uranium plume in the regional aquifer will continue 
g the natllfal groundwater flow path and will eventually be discharged into the Gmt 

e movement of the plume out of the regional aquifer into the Great Miami River, 
t in uranium concentrations in the aquifer typically below 30 u@, would take 

20 to 150 years assuming remediation of surface sources. 

The long-term migration of the plume underlying the Waste Storage Area is dependent on the 
continued pumping of the SOWC or other wells. Continued pumping will cause an eastward plume 
migration Intheab , the plume would migrate southward along the natural 
gradient In either c of plume dilution prior to reaching the FMPC boundary may be 
sufficient to reduce om to below the 30 ug/l criterion. This long-term migration 
scenario will be part of the ongoing modeling study and risk assessment. 

3.2.1.2 Surface Water and Sediment 
As previously indicated in Section 3.1.3, S ater (paragraphs 2 and 3), concentm 'om of 
uranium in surface w a r s  of the storm se 
have significantly decreased with time. 
bodies have been surface nmoff from the a and other mas within the FMPC. 
Projects to control these sources have then m planned. The potential for human 
exposure to surface water is primarily associated with contact with the water. Neither the outfall 

ditch nor Paddys Run is used as a water supply, and the co~~cenuation of uranium in these surface 

waters is typically well below the level of concern established on use of groundwater. 

uranium concemm 'om in the Oreat Miami River are only 
levels aad are well below DOE Mxis for drinking water. S 
coIlcentratl 'on in the Great Miami River for samples collected 
effluent discharge, see Figure 3-5) and W4 (located appm 
confluence of paddys Run with the GMR) is approximately 1.6 
co- 'on is 1.2 pcvl (collected upstream from the main effluent line at sam 
Uranium is added to the river by the FMPC in conjunction with operations unde 
discharge permit. Earlier studies as presented in the "Hydrogeologic Study of the 
to the Great Miami Rivef (rr 1988) have demonstrated that any comiition of waui 

tch and Paddys Run are relatively low and 
of contamination to these surface water 

. 

ons W3 (downstream from the 

the average background 
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regional aquifer does not result in measurable effects on uranium concentrations in the river. 
ff from the site via the stonn sewer outfall ditch and Paddys Run does not 

ntribute to uranium concentrations in the river due to the extreme differences in the 

exposure pathways in surface waters include the direct ingestion of water by 
organisms and the transfer of contaminants up the food chain through ingestion at various vophic 
levels. Ultimately, can affect human health However, neither the outfall ditch nor 
Paddys Run support 
and risk to humans i 

ercial or recreational fishery; therefore, any associated exposure 

Sediments in the ou 
COM'RntratiOns of co 
these sediments are the same as those for surface water. The primary potential exposure pathway 
for humam is direct ingestion of the sedim ironmental exposure pathways include both the 

consumplion of sediments by bottom feedin and subsequent m f e r  into the food chain. 
The release of contaminants from the se water column is also a potential exposure 
pathway, but the lack of observed surface tions exceeding the level of concern 
would negate the need to consider this 

ys Run, and the Great Miami River generally have 
els below that of concern The sources of confaminants in 

3.2.1.3 &i& 

As discussed in Section 3.1.2, thexe a~ mas within the 
exceed tk level of concern (Figure 34). "he= are 
FMPC boundary whexe coltcentfatioIls are above background 
overall patfern of above-back,gnnmd levels of uranium is due 
Uranium-contaminated particulates released from nume 
c o ~ m  exceed@ 35 pCVg are typically linked to 
of the incinemmr) or previous spill events. Human exposue pathways to contaminated surface soils 

ons of uranium 
within and outside the 

level of concern The 

perations (e.g., the historic use 

include direct ingestion, inhahian, and ingestion of agrmmml crops gmwn in 
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3.2.1.4 Ambient Air 
onuclides and chemicals via the air can Occur as a consequence of mechanical 

ptor locations will be calculated as part of the risk assessment 
the soil or sediment or by resuspension by local winds. Subsequent transport and 

Biota can be receptors of radionuclides and chemicals dispersed through air, surface water, 
sediments, or groundwater pathways. As intermediate receptors for final exposure by humans, biota 
will be evaluated as assessment. 

ill decay to become other radioisotopes and ultimately stable 
-237, and-234 are 4.9 x lop, 7.04 x lo', and 2.47 x 10' years, 

respectively. Relative to these half-lives, the uranium has been p- at and near the site for a 

very short time and will remain in its present with little change over the period of interest. 
Uranium in the groundwater will migrate a to ultimately be discharged in the regional 
surface water system associated with the Once in the Great Miami River, the 
uranium will be transported do below lewels of concern Some uranium 

could be lost to the sediments, but 
of the RI indicate that the uranium 

concenmions in both fibered and unflltenxj samples collected fiom within drabageways in the 
waste pit area axe essentially the same and that little, if 
solids in the storm water mff. Uranium in surface and 
be slowly transformed througfi the decay pn>cess, undergo em 
hydrologic system, or be physicauy transported to other areas 
and washout in tk cas  of sedfments. 

data collected in the sprhg of 1989 as pan 
The data show that the total uranium rm. 

. 
remaininplaceand 

or ram in the case of soil 

. . . . . . . 
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

creening of technologies consist of the following general steps: 

Develop remedial action objectives specifying the contaminants and media 
of interest, exposure pathways, and prehmhuy remediation goals that 
pennit a range of matment and containment alternatives to be developed. 
The preliminary remediation goals are developed on the basis of 
chemi when available; other available information 
(e&, SI); and site-specific, risk-related factors. 

actions for each medium of interest defining 
cavatioa pumping, or other actions, singly or in 
taken to satisfy the remedial action objectives 

of media to which general respollse actions 
might be applied, taking into account the requirements as identified in the 
remedial action objectives and 
of the site. 

Identify and scmn the 
action to e h h a t e  those 
site. 

ical and physical characterization 

cable to each general response 
Implemented technically at the 

These msks were initiaIly completed as part of k Development of Alkmatives Report for the 
overall site. The refinement of these initial tasks for Operable Unit 5 are pxwnted in the 
following sections. 

4.2 REMEDIAL ACTION OBJECLlVES 
Remedial action objectives consist of medium-specific or 
human health and the emrirOmntnt. In general, medial 
human health and the uxviromait must consider: 

t-spedfic goals for pmtecting 
aimed at protecting 

Thecanraminant(s)ofconcem 

Exposun -(SI and receptor(s) 

A n a c c e p t a b k ~  * level or range of levels for each exposure 
route (Le., a preliminary mediation goal) 

mmummswn-QO 4-1 
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U.S. EPA guidance -res that remedial action objectives be developed in fhe initial phase of the 
the framework for developing the detailed remedial alternatives. The specificity of 
may vary depending on the availability and quality of Site information. conditions, 
As discussed in Chapter 3.0, the development of these remedial action objectives, 

the remedial action altematives, is dependent upon the completion of the Operable 
risk assessment. Therefore, the objectives developed for Operable Unit 5 may 

require modification if additional areas of concern or different levels for cleanup are identified in 

these tasks. 

Based on the cu 
groundwater, soil, 
concern in the RUn. 

of site data, uranium is the major contaminant of concern in the 
dia. Additionally, radium-226 is identified as a c o m t  of 

The transport media, transport mechanisms, and corresponding exposure pathways applicable to 
Operable Unit 5 are summarized below: 

TRANSPORT MEDIUM EXPOSURE PATHWAY 

Groundwater DiFect ingestion; indirect 
ingestion via watering of 
plants and livestock 

Air 

soils 

Mechanical disturbance or 
resuspension; lransport and 
dispersion by local winds 

Inhslatirm: indirect inges- 
tim via deposition on soil 

Release into surface water 
(erosion); resuspensio 
up- by vegetatiow 
accumulation in food 

SedimeWSurface Water Sediment release into surface water Direct ingestion; indirect 

of 

ingestion by aquatic organisms; hgestionviauptalreby 
release of surface water to other 
surface water courses; release to 
underlying aquifer 

plautsorlklxindirect 

4-2 



FMpc-05124 
Auguat 27. 1990 

Based on the above information. the following remedial action objectives for the protection of 
and the environment have been established for Operable Unit 5: 

Prevent ingestion (direct or indirect) of groundwater exceeding the 
derived concentration guideline of 30 ug(l for uranium and other 
standards for hazardous chemicals 

Prevent the migration of groundwater exceeding the derived concentration 
guideline of 30 ug/l to potential additional receptors 

and other carcinogens, noncarcinogens, 
and sediments that would result in the 

excee 
those 

risk levels through expo- modes involving 

Preven€ ?he ing& of surface water in exceed- of acceptable risk 
levels for radionuclides and standards for hazardous chemicals 

Prevent the potential for ingestion of contaminated soils and sediments in 
exceedance of acceptable risk b&., 

Environmental 

* protect the groundwater is represented by a sole- 
some aquifer, for uses 

Prevent excessive uptake of uranium contamination in soils and sediments 
by terrestrial and aquatic flora and fauua 

prevent degradation of surface water bodies 

These objectives established for the Operable Unit 5 FS 
Conliming and/or wriwipg sources of c o m m  to these s an the subject of other 
opembleunits. Basedontheexistingdata,themedia this report that potendally 

nquire direct runediatim include groundwater, soils, and sediments. .Direct mediation of the air, 

andrecepfors. 

surface water, and flora and fauna receptowthways is not cansidered a viable solution. These 
media wil l  be addmsed by reancdiating the source(s) of co1lt8rmz1(~p * 

in the four souxce operable units. 

'aarnse 
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4.3 IDENTIFICATION OF GENERAL RESPONSE ACI'IONS 
actions are identified for contaminants of concern to satisfy the remedial action 
nse actions represent classes or groups of technologies which have characteristics 

nse actions for Operable Unit 5 are considered and defined as follows: 

No Action: Represents no further remedial action at the site in addition 
to what is currently proposed as part of other operational or regulatory 
compliance programs 

Institutional Actions: Represents minimum activity and includes 
g or use/access restrictions 

migration or waste movement 

the removal of waste material from its in situ state to 

0 : Includes primarily in situ physical measures to 

0 

Treatment (on and off site): Includes physical, chemical, and biological 
measwes which will reduce the volume, toxicity, or mobility of a 
contarmnant * or waste physical or chemical properties 

Dimsal (on and off site) removal of the treated or 
untreated waste and placem 
environment which will 
exposure mutes 

Dischaqg: Includes the release of treated or untreated pundwater to 
the CnViItmment 

or permanent preengineered 
i@on and rhus eliminate 

Each pf these rtsponse acdm is applicable to groundwater on of disposal. 
Disposal is, howewer, an tlIlcilllvy operation associated with annea Treatment 

I residuals may nquire disposal Also, with the exccptim of action, each is considered 
applicable to the soil and Enfimcra media. 

4.4 IDENTIFICATION AND SCREENING OF TECHNO LOGES AND PROCESS OPTIONS 
For each media (Le., Ipmmdwater, soils, and sedbabts), potentially feasible remedial technologies 
and process options have been idpntified for each of tk &ant response 
techuoiogies were compiled by utilizing technologier baer[bed in various U.S. EPA 
well as other applicable refexenas. Each of these cecberologies and process options 
a rebement of the previously completed sauning of Dechnologics and 
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Development of Alternatives Document. The goal of the screening process is to reduce the on@ 
ssible technologies to a smaller and more workable number of individual technologies 

applicable or appropriate for the various media. In this step, both process 
re technology types could be eliminated based on technical implementability. 
arding site characterization, contaminant types. and contaminant concentrations was 

technologies and process options that are either not applicable or cannot be 
effectively implemented at the site. 

As mentioned in report, the removal action proposed as the preferred alternative 
within the South P1 1990) is considered as the baseline condition for this FS. This 
removal action inclu of an alternate water supply to the two currently affected 
industrial user!? in the ation of institutional measures regarding the use of 
contaminated al receptors. Additionally, two to five wells will be located at 
the leading edge of the plume to extract and discharge the groundwater to the Great Miami River. 
Compliance monitoing and monitoring for the veness of the extracton system are also part 
of this removal action. 

For purposes of the initial screening of 
medium, the alternate water supply and measures are considemi permanent 
actions once implemented as part of the removal action and will not be reevaluated. On the other 
hand, since the continuation, discontinuation, or expansion of the extraction and monitoring system 
componeats of the removal action are collsidend to be candi 

uatedinthisscreening 
documeat. 

The following 8cctloas provide a discussion of the screeniag 
options for gropldwater arc first idendficd and screened. The soils and sediments axe discussed 
together sina most of ttE techwlogies and process options arc common to both media. Tlre 
surface water overlying the sediments is addressed eitkr in other operable units 
address contamination 8ource8) or implicitly by addmsing ttE sediments in this 

process options for the groundwater 

. r ttte fbal medial 

action altcmatives for tbe pundwater medium, these technolo 

. Tbetechnologies and process 



4.4.1 Initial Screening: Groundwater Medium 
actions that are applicable for groundwater include no action, institutional 

ntainment, removal, treatment, and discharge. A summary of the screening 
water medium is presented in Table 4-1. The following sections provide a 

s screening process. Technologies and process options that are considered to be 
at the site are further evaluated in Chapter 5.0 of this document. 

4.4.1.1 No Action 
The no-action respo 
alternatives as 
remediation, monito 
the environment. 
with other remedial 

for consideration during the development and analysis of 
The no-action response does not provide additional 

activities at the site to further minimize risk to public health or 
sponse will be further evaluated as a baseline for comparison 
es developed for the enyironmentaf media operable unit. 

4.4.1.2 Institutional Actions 
The institutional actions screened for the 
restrictions. Both of these actions are groundwater. Monitoring includes the use of 
existing wells or the installation of new 
performance of ulllectioa/eeatment sys ater, for detecting changes in contaminant 
releases from the site, and/or for com 
institutional comls considered under the south plume removal action include the purchase of 
property Over the co- aquifer area and deed reshictio 
for further evaluation 

4.4.1.3 ControVContahment 
The pathway c0ntW-m measures screened for the 
physical rneasum that d c t  contaminant migration and 
TheCOnaOlatdanmalrrm ' cnt technologies e v a l w  include subsurface drains pumping wells, 
capping, alteratian of the natural drainage system, and vertical and horizontal 

area of concern of the COlltamjIIBted aquifer underlies greater than 600 acres of 
the majority being outside tk FMPC boundaxy. For this mison, as well as tfie 
and high aquifer transmissivity (25,ooO to 50,OOo ftkiay), a large number of the 

medium include monitoring and use or access 

well networks can be used to monitor the 

Use/access resaictions over and above the 

theSeactiOnSiSretaif ied 

water medium include primarily 
impacts on receptors. 
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technologies are not applicable to the groundwater medium. Technologies and their accompanying 
for these reasons include subsurface drains, capping, vertical baniers, and 

I 

are retained for consideration for use in extracting uncontaminated groundwater from 
r purposes of modifying groundwater flow patterns or to provide water for injection 

to direct flow away from receptors. 

Another controVco 
of Paddys Run to p 
underlying aquifer. 

4.4.1.4 Removal 
The technology smened for groundwater removal is pumping wells. Pumping wells axe retained 

for use in extracting contaminated groundw 
discharge. 

4.4.15 Treatment 
The treatment response action includes physicochemical, and chemical processes 
Mch reduce the volume, toxicity, or mobility of a co- by altering its physical or chemical 

considered potentially applicable for groundwater is paving 
on or recharge of contaminated surface water to the 

the aquifer to subsequent treatment or 

PXDpeXtieS. 

A majority of the technologies and process options considered 
in removing ucanium fmm the grotmdwater. While they may 
uranium is most prevalent in the aquifer and only technologies 
be used m tbe initial d e v e ~ m  and screening of altemariv 
treatment pnxxsses arc hffective for removing inorganic compounds, particularly chemical 
elements such as d u m .  Tbe prrocesses of oxidation, and chemical miuction, are also ineffective 
for mating uranium. otber pleamaent pn>cesses that are ineffeaive for the re 
co- * 'on inclde solvcnt extraction, k z e  crystallizatiw, 

technologies and p~ocess options bave been eliminated at this phase of the study. 
distillation was also eliminated due to the large volume of w 

FEmUmm3wn-m 4-12 
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for uranium removal will 

c and anaerobic biological 
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4,000 gpm) and the corresponding energy usage requirements. Additionally, the option of using 
n's treatment plant was eliminated because of legal aspects of private industry 

plant and the volumes of water requiring treatment. 

applicable process options retained for uranium removal include biosorbant, 
cipitation, coagulationEpolymerization, reverse osmosis, advanced membrane Ntration, 

and ion exchange. Additionally, several treatment processes were found to be potentially applicable 
as ancillary pre- or 
sedimentation, and ne 
evaluation of process 
detailed analysis of 
evaluation of a gm 

processes. These include dual media filtration, belt filter press, 
se ancillary process options are not carried through the 

sembly of alternatives but may be included during the 
ary for the complete conceptualization, costing, and 

4.4.1.6 Dischame 
Discharge refers to the release of treated or 
via a permitted outfall or to the subsurface 
discharge to the Great M i d  River via an 
consideration, as well as the use of pum don of mated groundwater back into 
the aquifer. Each is considered potenti groundwater discharge. The discharge of 
treated groundwater to Paddys Run repmenu a variation of the discharge technology and will not 
be independently evaluated. 

groundwater to either a surface water body 
nt via deep well injection, The options of 

w pipeline have been retained for 

4.4.1.7 Summaw of Technolorn Screenu ' For Gmndwater 
The previous sections provided a discusion of tbe rationale for 
technologies and process opdons inapplicable for mediation o undwater. The 
tecwogies and lrclntrA proccS8 options that have been re further evaluation and 
subsequent development of remedial action altematives in Table 4-2. The general 
teCha0ogie-s rtEaiped for the groundwater medium include monitoring, uselaccess restrictions, 
pumping wells, prevention of ncbarge from local streams, biological, physicoc 
treatment pmcesses, and discharge to surface wafer. The -action wnse has 
and will be considered throughout the FS process. 

F m w u ~ u I . t l - 9 0  4-13 
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TABLE 4-2 

FERNALD FEASIBILITY STUDY 
OPERABLE UNIT 5 - ENVIRONMENTAL MEDIA 

TECHNOLOGIES AND PROCESS OPTIONS RETAINED 
FOR F"RTHER EVALUATION - GROUNDWATER 

NERAL RESPONSE ACTION REMEDIAL TECHNOLOGY PROCESS OPTIONS 

NO ACI'ION No Action No Action 

IN!XITUTIONAL A Monitoring Groundwater 
Monitoring 

Use/Access Restrictions Land Acquisition 
Deed Restrictions 

coNTRoucoNTAINMENT Pumping Wells Extraction Wells 
Injection Wells 

REMOVAL 

TREATMENT 
I 

DISCHARGE 
I 

Pave channels 
which Contribute 
ContamlMU * ts via 
Recharge to 
Aquifer 

Extraction Wells 

Biological Biosorbant 

Physicocheznical Mpitation 
Coagulation 
Adsorption 
Reverse Osmosis 
Ultra!iltmtion 

chemical Ion Exchange 

Discharge to surface 
Water River (mated and 

Existing Pipeline to 

untreated) 
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4.4.2 Initial Screening: Soils and Sediments 
ludes a discussion of the initial screening of technologies and process options 
tially applicable for remediation of site soils and sediments. Summaries of each 
soil and sediment are presented in Table 4-3, and are jointly discussed in the 

ns. Most options were considered appropriate for both media. However, several 
ted in Table 4-3 as being applicable to only soil or sediment. 

4.4.2.1 No Action 
The no-action mpo 
action response doe 
tofurtherminimizeri 
response be carried 
eliminated at this 
comparison with other remedial action alternatives developed for the soils and sediments. 

to the soils and sediments as required by the NCP. The no- 
tional remediation, monitoring, or security activities at the site 

ed analysis of alternatives, and therefore, it will not be 
on response will be further evaluated as a baseline for 

ealth or the environment. The NCP requires that the no-action 

4.42.2 Institutional Actions 

This geaeral response action includes 
restriction response includes fencing, deed land acquisition and will minimite 

access to and use of the areas of come on of this response will result in no 

colltamLnatl ' 'on and as a support technology for sediments. Deed restrictions and land acquisitions 
are considered for soils only. Deed restrictions will be 
landacquisitioniScriminntnl becausedatahasshown thintheFMpc 
boundary only. 

om for soils and sediments. The access/use 

1 changes to the existing site environment. Fencing m applicable in localized areas of soil 

~ 

evaluation, however, 

I 
I 
I surfaceWatercontrolsySraaa 

4.42.3 ControYConsainmaq 
The control/-- rtspcnrse is applicable for both soils ents. Majorcontroland 
containmeat medial techmlogies evaluated for these media include vertical barriers, capping, and 

Vertical banien will be considered for the sediments and can be used to divert 
away fnrm a contaminated sedimentamaad/ortoisalatethdment Vertical 

L 

lmmmwmsuI-n-90 4-15 
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considered for temporary use only, i.e., to be used as a supporc technology during actions taken on 
The only type of vextical barrier considered appropriate is steel sheet pdmg. 
piling is susceptible to leakage at the joints, it would provide an effective temporary 

ogy and will not be carried forward for further evaluation. 

Capping involves the installation of a barrier over the surface of the coNaminated area. Capping is 
designed to control e ' nt the genexation of leachate due to surface water infiltration, and 
alleviate or eliminate 
ingestion, or dermal techniques considered for evaluation for soils and sediments 
include single-layer caps. The single-layer cap is potentially applicable for types of 

both soils and sediments. Single-layer caps may include the 

multilayer cap is not considered viable as an option for localized areas of soil contamination due to 
complex installation requirements and be 
within Operable Unit 5 can be met by the s 
sediment environment is also not conside 

eliminated as an individual remediation 

site during remedial activities. This action, as stated, is considered as a 

and indirect exposures to the contaminants via inhalation, 

th the latter two being applicable only to soils. The 

bjectives of capping for soil and sediment 

er cap. A multilayer cap for a subaqueous 
For these reasons, the multilayer cap is 

, however, be considered as an integral part 
of the design of an on-site disposal fac 

Surface water control can be used to minimhe ammmati ' on of surface waters by reducing the 
erosion and off-site transport of soils which have been 
use of diversion and conection systems, gntding, and site reve 

included, as necessary, during the detailed evaluation of alte 

Two other surface water control measures are potentially applicable to sediments. These include 
channel relocatiolr for the prpose of covering the contaminated sediments and exposing ciean 
mllterialS within tbe new charmcl boaom and channel modifications to c o r n 1  
deposition/mspeasiitioa/resuspeasion pattern as a result of changes in chamel alignment or 
Neither technology is consideml applicable to a major river system such as the Great 
For ~~ reasons, each is also detexmined not to be applicable for tire specific 

&logy includes the 
these are considered 

suppoxt actions, tbcy will not be carried further in the evalu options but will be 

-uI.n-m 4-20 
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associated with Paddys Run and the storm sewer outfall ditch. Channel relocation is not a viable 
the sediments can be easily accessed for removal or treatment during the prolonged 
nenced at the two surface water couIses. As far as channel modification in Paddys 

sewer outfall ditch, the effectiveness of any changes would be minimal and shon- 
high variability in flow conditions and the potential for the periodic flush-out of 

sediment traps would not be effective in the long-term due to the potential for high flow rates in 
the m w  channels. 

intense stom conditions. Even the construction of physical smctms such as 

4.4.2.4 Removal 
Complete or partial 
potential meptors. 
thecaseofco dredging equipment. 

inated material will prevent migration of contaminants toward 
omplished using either mechanical excavation equipment or, in 

Mechanical excavation involves the use of c 
bulldozer to =move the soil or sediments. 
sediments not in contact with surface w 
during the dry season). 

Dredging of material from streambeds is a common technique for sediments in contact with surface 
waters, Le., Paddys Run and the stom Sewer outfall ditch during the wet season. Dredging and 
mechanical excavation will be retained for fummer wnsideratio 

c o m a i o n  equipment, such as a backhoe or 
are potentially viable for soils and for 

ys Run and the stonn sewer outfall ditch 

4.4.2.5 Treatment 
The treatmeat opdons include biological, chemical, physical, 
solidificatidsWilhtion, and tkmal measum which 
co- * by alteriag its physical or chemical properties. Applicable technologies for soils and 
sedimesus are rmnrnnspA below. 

ty, or mobility of a 

The following biological treatment processes were sneened for the surface soils 

In situ bioRmediation 
soil aeration 
Landfarming 

4-2 1 
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All three of these techniques are suitable for remediation of organics; however, they do not address 
ntamimion found at the site. All of the biological treatment methods will therefore 

further consideration. 

on was evaluated as a technology for the chemical treatment of soils and sediments. 
s, a high current of electricity is passed through the contaminated media in situ. The 

heat generated will drive off any volatile organic compounds and solidify the soils into a glassy, 
solid matrix resistant to deterioration from weathering or leaching. This technology may be feasible 
for soils or sedimen d for further evaluation. 

Physical treatment te 
make them amenable replacement, or volatilization The following physical treatment 
technologies were sc 

applicable when the properties of the contaminant compounds 

Vapor extraction 
Volatilization 
GravimetricSeparation 

Vapor extraction and volatilization are 
uranium; therefore, these options were d 
gravimetric separation uses a pulsating sieve to separate materials by density through stratification in 
a fluid media Since d u m  compounds tend to fall out in the most dense fraction, this may be a 

viable option for minimizing the wam requiring subsequent disposal and is retained for further 

latile orgauics only and will not remove 
r consideration The process of 

- 

evaluation. 

The physicochemical mamalt prpcess of soil washing was for the treatment of 
soils/stdiments. soil w- involves tix extracoon of organi&a&i inorganic fr~m 
soils or sedimeats by kadhg. Soil washing may be viable for the movd of soluble uranium 
compolmds and is maimxi for furrher evaluation for both the surface soils and sediments. 

,,:+ 

s o l i d i f i c a t i o I l / ~ o n  involves techniques to seal the conuuninated soils and 

solid, stable mass ttrat reduces the mobility of the co- intkawironment. 
techniques physically surrod the co- particles with a solidifying agent 

FEmummsw27-m 4-22 



m - 0 5 1 2 4  
A u p t  27. 1990 

fix the contaminants by reaction with a solidifier. The following solidification/stabization 
reviewed for treatment of the surface soils and sediments after they are excavated: 

These technologies are suitable for solidifying or fixing either inorganic wastes or radioactive 
materials. AU will be retained for further analysis. Should any organics be found at the site, these 
technologies may hav 
solidification or fmati 

cation because the presence of organics may interfere with the 

Thermal treatment is hich molecular bonding of organic or inorganic compounds is 
altered through therm n and oxidation. The end products of this process t y p i d y  
include carbon dioxide, elemental carbon, ionized halogen, phosphorus, sulfur, and other inorganics, 
depending upon the original composition of material. The following process options were 
evaluated for on-site thermal marmexu of and sedimenrs: 

ThermalDesorption 
Mobile Incinerator (Rotary 

These thermal treatment methods are not applicable to soils and sediments contaminated by 
elemental metals such as uranium and will therefore be deleted fmm further evaluation. 

4.42.6 On-Site Diswsal 
Disposal technologies include physical measures (0th than in 

potential impacts OIL a receptor. For this scnening process, 
an engineered dkposal facility designed to meet established 
disposal of cantammated * soils and sediments is considered applicable and has been maid for 
further amideration. 

4.42.7 Off-Site Disuosal 

Off-site disposal technologies rn considered to be practiced at existing facilities whi 
by the appropriate federal and state regulatory agencies, such as the U.S. EPA. For 

mnmmmsmnm 4-23 
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process, an off-site landfill has been defined as a preengineered disposal area which meets the 
om. Off-site disposal of contaminated soils and sediments will be retained for 

options were judged not to be applicable to uranium or other site-specific conditions and have been 
deleted from fwther consideration. Tables 4 4  and 4-5 present the technologies and related process 
options that have bee 
action alternatives fo 
and sediments includ 
physicochemical tre on/stabikation techniques, and landfilling. The no-action 
response has also 

alternative in the next phase of the FS. 

r evaluation and for subsequent development of remedial 
ents, respectively. The retained technologies for both soils 
dons,  capping, extraction, physical and 

media and will be considered as a remedial action 

. .  . 
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TABLE 4-4 

FERNALD FEASIBILITY STUDY 
OPERABLE UNIT 5 - ENVIRONMENTAL MEDIA 

TECHNOLOGIES AND PROCESS OPTIONS RETAINED 
FOR FURTHER EVALUATION - SOILS 

GENERAL RESPONSE ACITON REMEDIAL TECHNOLOGY 

NO ACITON No Action 

IN!XlTUTIONAL A Access/Use Restrictions 

coNTRoucoNT capping 

REMOVAL Extraction of Source 

TREATMENT 

ON-SITE DISPOSAL 

OFF-sm DISPOSAL 

ilization 

Landfill 

PROCESS OPTION 

No Action 

Fence Site 
Deed Restrictions 

Single-Layer Cap 

Excavation 
Mechanical 

Gravimetric Separation 
soil washing 
Cment-Based 
Thermoplastic 
Vitrification 
In Situ Vitrification 

Engineered 
Disposal Facility 

Enwred 
Disposal Facility 
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TABLE 4-5 
FERNALD. FEASIBILITY STUDY 

OPERABLE UNIT S - ENVIRONMENTAL MEDIA 

TECHNOLOGIES AND PROCESS OPTIONS RETAINED 
FOR FURTHER EVALUATION - SEDIMENTS 

GENERAL RESPONSE ACTION REMEDIAL TECHNOLOGY PROCESS OPTION 

NO ACIION No Action No Action 

INSTITUTIONAL A Access/use Resaictions Fence Site 

coNTRoucoNT capping Single-Layer Cap 

REMOVAL Extraction Excavation 
MeChaniCal 
D=w% 

TREATMENT 

ON-SITE DISPOSAL 

OFF-Sm DISPOSAL 

Gravimetric Separation 

Thermoplastic 
Viaification 
In Situ Vitrification 

soil washing 
ilization C~~ent-Based 

Landfill Engineered 
Disposal Facility 

LandAu Engineered 
Disposal Facility 
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5.0 EVALUATION OF TECHNOLOGY PROCESS OPTIONS 

f alternative development and screening involves a detailed evaluation of the 
process options remaining from the initial technology screening. In particular, the 
ned technologies and process options is further evaluated against three criteria: 

implementability, and cost. The technology process options that have been identified 
are evaluated based on these criteria relative to other processes within the same technology types. 
The major focus of 
implementability and 
groundwater, soils, 

is the effectiveness of each option, with less emphasis on 

edia are described in the remainder of the section. 
e criteria and the results of the evaluation process for the 

5.1 

5.1.1 Effectiveness 
The effectiveness evaluation focuses on the 

The potential effectiveness o om in handlhg the estimated 
areas or volumes o 
the medial action 

construction and implem 

remediation goals identified in 

Thepotentialimpactsm the environmeat during the 

The reliability and proven effectiveness of the pmcess with respect to the 
co- and conditions at the site 

5.1.2 ImDlernentabilitv 

m implementability evaluation includes both the technical 
implementing eacb pmcess at the FMPC. The initial technolo 
types or process ojsions that were clearly ineffective or unwo 
subsequent, more detailed evaluation places greater emphasis on the institutional aspects of 
implementability. These institutional aspects include: 

at the site; therefore, this 

5-1 
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Ability to obtain necessary permits and rights-of-way for off-site actions 

The availability of necessary equipment and skilled workers to implement 
the technology 

The availability of treatment, storage, and disposal sewices 

Cost plays a limited role in the screening of techniques. Relative capital and operating costs are 
considered rather th 
of engineering judgm 
high relative to other 
eliminated on the bas 

comparably effectiv 

ates. For this evaluation, the cost analysis is made on the basis 

chnique is evaluated as to whether costs are low, moderate, or 
the same technology type. A technology process option can be 
if other process options within the same technology type are 

ble but have a much lower cost. 

5.2 EVALUATION OF PROCESS OPTIONS FOR GROUNDWATER 
The technologies and process options rem 
medium were evaluated based on effective 
repentative process option for each tec 
remedial action alternatives. The results 
discussed below. 

the initial screening for.the groundwater 
entability, and cost The prefemd or 
was retained for incorporation into the 

n are summarized in Table 5-1 and are 

5.2.1 No Action 

The maction response does not provide additional remediati 

the site to further minimiM risk to the emimnment or publi 

medial action objectives. The NCP, however, nquins the 
the detailed analysls of alternatives; therefore, it will not be 
response will be further evaluated as a baseline for 
developed for the pnmdwata medium. 

or security activities at 
will not achieve the 

nsetobecarriedthrough' 
atthisstage. Them-action 

edial action alternatives 

5.2.2 Institutional Actions 

The remedial technologies retaiaed for this response action include monitoring and 
resrrictions. The process options pertaining to mese technology groups are 
land acquisition, and deed resaictioas. 

lmmmwnsuI-n-w 5-2 
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5.2.2.1 Groundwater Monitoring 
onitoring, sampling, and analysis of selected existing wells is used to assess the 

vels and movement of the of concern. The evaluation of groundwater 
arized below: 

Effectiveness (low): Groundwater monitoring will not meet any of the 
remedial action objectives by itself. The potenrial impact on human health 
and the environment during the construction and implementation phase of 
this option is negligible. The only additional exposure to the contaminated 

ampling and analytical personnel. 

0 number of monitoring wells currently 
Also, additional wells can be installed 

ces are readily available. This pmss 
e to the agencies without additional 

Caoital Cost flow): This item includes only additional monitoring wells 
and public notice. 

o m  cost flow): e well maintenance, sampling 
and analysis, and p 

Groundwater monitoring will be retained 
MonitoMg may be appropriate as either 

into the remedial action alternatives. 
ring or corrective action monitoring. 

5.22.2 Land Acauisition 

containing elevated levels of uranium. It would requiFe the 
co aquifer. Eminent domain rights of tbe federal go 
implemented if ntctssary. This process opdm cvaluadcm follo 

. This process option involves me purchasing of land to prevent 
off-site land above the 

effeaiveness tmoderatek Use of tfds process should be effective in 
achieving the human health objectives ka does not achieve the 
emriropmeatal objective of reducing thc ammuant ' volume or 
CxmalmdlOIL 

hD1CXUentabilltV (lo wk Landoamartriarrmxtothepurcbase 
property is expected. Potenrial Irwada my contribute to the 
implememing this prpcess optioa 

I%wUmmsM-Z)SO s 4  
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Cmital Costs (high): Cost items include purchase of homes, industries, 
and productive farmland. Also, the potential for legal action stemming 
from the implementation of eminent domain rights will contribute 
significantly to the final cost for this option. 

O&M Costs (low): Cost items will include maintenance of property, 
fencing, security, and warning signs. 

This option does not meet environmental protection objectives. In addition, the potential for 
community resistance to this option is high and legal issues can be complex and difficult For these 
reasons, land acquisi femd option and will not be canied forward. 

use of water rights via property deeds. The effectiveness, 
ption is discussed below: 

Effectiveness (moderatel: Use of this option should be effective in 
achieving human health obj 
COIlCenmh '011s in the envim 

t would not reduce contaminant 

on of water rights and deed 0 

by legal issues, but is 

Cauital Costs (moderate): fees for legal counsel. 

O W  Costs (nonek No O&M costs are associated with this action. 

This option is potentially viable in support of other enginee 

5.2.3 ContmVContainment Actions 
The tecbnologia? retained frpm the initial SCIleening for this re 
and alteration of tbe natural drainage system. The spedfic process options retained for these 
te~hnology groups an extraction and injection wells and the paveanent of channels which wmibute 

action include pumping wells 

CQ- recharge to the aquik. Each of these options aIe evaluated in the Om. 

I 
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5.2.3.1 Extractionhiection Wells Wncontaminated Water) 
the combination of two process options, exfraction and injection of unconfaminated 

includes extraction of uncontaminated groundwater by pumping and the injection of 
into wells to divert the plume and alter the direction of groundwater movement. 

es of actively modifying and managing the groundwater system, the contaminated 
irected away from residential and industrial wells. The effectiveness, 

implementability, and cost of this option are'discussed below: 

The use of this process option is effective in 
ectives by diverting the plume away from 
ctive in achieving the environmental objectives. 

on in the plume is not reduced. The 
groundwater gradient with pumping and injection 
effectively used for hydraulic isolation. 

0 : The high transmissivities and relatively steep 
groundwater gradients of the Great Miami Aquifer will make the 
implementation In addition, obtaining land 
access for well s and difficulties. Permits may 
be required for 

Aquifer require large vol 
injected in order to imp vement. The large number of 
wells required, high cap 
to the capital cost. 

Capital Costs (moderate): ll yields from the Gmt Miami 
taminated water to be extracted and 

large diameter transfer piping add 

O&M Costs (moderate): The primary O M  cost iteans include elecaic 
usage for the pumps and maimmnce of the wells, valves, and 
inStrumentar0a 

Technical considerations such as the steep pundwater gradi 
implementation of this option difficuk However, it will still 
is therefore retained for incorporation into remedial alternatives. 

transmissivities make the 
de& a viable technology and 

5.2.32 Alter Naaural Drainage Svstem 
This technology provides for paved channels which would duce infiltration to 
waterway. This aaion reduces the recharge to the aquifer and slows the mov 
The lining may consist of traditional materials emplaced by scandard construction me 

FEmummsUI.fl-00 5-6 
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Concrete 
sprayed-on cement mortar) 

, within specific design limitations, provides a durable, low or nonerodible 
s case, concrete was chosen as the representative process option for paving the major 
1 within the aquifer, Paddys Run. 

This technology is commonly applied to all aspects of erosion conml and sediment stabilization. 
The paving is specifi r limiting the effects of recharge from periodic high-velocity water 
discharges and has late contaminated bottom sediments in large stream channels. 
The construction technology axe simple and environmentally safe, but installation 
costs can be high. of a concrete channel may not be acceptable since it desaoys all 
vegetation and wil e s~eam. Also, its effectiveness for reducing the plume 
movement has not yet been established. The evaluation of this process option is discussed in the 
following paragraphs: 

Effectiveness (moderate): storic nature of the effect of 
Paddys Run recharge on nuibution into the aquifer, the 
ability of this techno10 edial action objectives is not 
certain. Existingand mol projects will 
compromise the need 
observable effect on ow pattern. Implementation 
of this process option will m t  remove or decrease the COIlcentfation in the 
existing off-site plume. Qlannel paving, however, is a proven technology. 

will have no 

Im~lt~~entabilitv (moderatck A U.S. A m y  
required for this option Additionally, intera 
requind due to possible desauCtion of 
vegetation along Paddys Run. "be lon 
is a umce!m. 

install. Major capital costs include materials, clearing, grubbing, and 
0 -tal Costs (moderate): Concrete is 

pnparation of tbe creeat boaom. 

O M  Costs flowhoderate) Concrete channeln crack easily, are 
Scouring damage from flood flows, and will need regular insped 
repair. 
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This process option may be viable as a pathway control method for selected channel reaches and will 

&her consideration and incorporation into remedial action alternatives. 

technology considered under this general response action is pumping wells. These 
wells will be used for the extraction of contaminated groundwater from the aquifer. This process 

from the aquifer to capture a plume and alter the direction of 
the plume towards th lls. Using techniques of actively modifying and managing the 
groundwater system, plume can be contained and removed. Pumping has been found 
to be effective where fen have high permeability/hydraulic conductivity. For plume 

wells are used. Extraction w e b  cil~l be useful where 
readily with water, hydraulic conductivity is high, and quick 

removal is not a requirement The evaluation of this process option is discussed in the following 

paragraphs: 

e to meet both the human 
uction of the plume. 
exists during 

on, coILstNction, and operation 
of a groundwater extraction system wil l  utilize commonly practiced 
engineering techniques and pose no unusual technical difficulties. The 
necessary materials, equipment, and labor senices are rtadily availahle. 
Minimal access and easements across other p 
Removal of amtamhated groundwater by pum 
acccpted practice for =mediation. In the case 
traasmissivitiesandsteep gradients will require 
pumping at high rates. 

e CaDital Costs (moderate): Pumping wells and rpipingarestandard 
conanmion items and therefore relatively inexpensive to install. 

O M  costs (moderate): The major cost item is the electrical usage of the 
pumps. 

Groundwater extraction is a viable technology and is therefoFe retained for furtfrer co 
incorporation into the various remedial alternatives. 

FmmummsUI-2I-m 5-8 
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5.2.5 Treatment Actions 
technologies retained from the initial screening for this response action include 

cochemical and chemical treatments. Specific process options retained from these 
ps include precipitation, coagulation, reverse osmosis, ultrafiltration, and ion exchange. 
ptions is evaluated in the following sections. 

5.2.5.1 Biolo~caVBiosorbant 
This sorption process for removing toxic metal ions from water is based upon the natural strong 
affinity of biological 
ions. Biological m 
ion exchange resin. 
can be stripped and 
(Damall et al. 1989). 

as the cell walls of plants and microorganisms, for heavy metal 
algae, are immobilized in a polymer to produce a "biological" 
a remarkable affinity for heavy metal ions. The bound metals 

the algal material in a manner similar to conventional resins 
of this option is discussed below: 

Effectiveness (moderate): The biological exchange resin has been proven 

be effective in meeting long-term 

um, from groundwater, 
process. Feasibility assessments 

0 uses a proprietary sorption 
refore, the availability of 

CaDital Cost (moderate): Components of capital cost include plant 
construction, design, equipmeat, 

0 0&Mcost(hifzh~ : MajorOBtMcosts 
usage, operatorlh3aintenance 
intent of permitting requirements. 

Momation obtained fmm Bio-recovery Sy 

process is viable for the removal of uranium fmn gmuxiwater. Site-specific treatability testing 
would be nquhd. 

. . . . . . . . . . . . . . . . . . 
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5.2.5.2 PhvsicochemicaVPreciDitation 
a physicochemical process whereby some or all  of a substance in solution is 

rim relationships affecting the solubility of inorganic species. 
a solid phase, thereby promoting separation. It is based on the alteration of 

monly used precipitation technique is pH adjustment with alkaline materials 
(e.g., caustic soda, soda ash, or lime) or sulfides. The insoluble compounds that precipitate can be 
removed from the w flocculation, clarification, and fitmion. Coagulants such as alum, 
ferrous sulfate, or also used to facilitate metals removal, including uranium. An 

evaluation of this o below: 

Precipitation is a proven technology for metals 
ranium removal from wastewater. Additionally, this 
ctive in meeting long-term public health and 

environmental objectives. However, there is a potential for worken to be 
exposed to concentrated uranium in the precipitate from the process. 

implement this technolo ailable and easy to operate. 
However, all precipitation nerate a solid sludge, which requires 
subsequent disposal as a gical waste. NPDES permits for 
discharge of mted wate sludge treatment and disposal 

ImDlementabilitv (hiah): and equipment required to 

will be required. 

CaDital Cost (low): Capital costs include equipment and design. 

O$M Costs (low): Major costs include the required chemicals; e l d c  
power usage, and sludge effluent disposal. 

Precipitation may be an option for uranium removal from the 

uranium cmccmuim in site groundwater from 270 to 20 u 

ater. The nmlts of 
laboratory treatability testing conducted by IT indicate that 

necessary to opdmize this plrocess. 

n was successful in reducing 
ench-scale tests would be 

5.2.5.3 PhvsicochanicaVCoarmlation/Polmehtion 
Coagularion is the pmccss by which fine particulate material is moved from w 
of inorganic or organic chemicals, called coagulants, which d e r a t e  the aggregation 
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larger aggregates. Polymerization is a type of coagulation which uses organic polymers as the 

ne of the most frequently used process options for water treatment. The process 
g the repelling charges between colloidal particles in order to destabilize the 

d assist in their agpgation. To improve the performance of a coagulant, it is 
necessary to include a slow mixing step. Various chemicals have been used as coagulants, including 
polyelectrolytes and polymers. Coagulants can be cationic, anionic, or nonionic. The evaluation of 
this process option is 

0 Coagulation is an efficient way of nmoving 
fore reducing their toxicity and volume in water. 

water handling will result in a potential 
to plant employees, the public, and the 
ogy has not been widely used for urauium 

removal. 

hnology requires ancillary treatment 
UStmeN. Thetechnicalliteraave 
at au acidic or basic pH, 

se of high or low pH raises the 
possibility of generating 
problems. 

dge which will create disposal 

CaDital Costs Ihinh): The cbst of desi& and construction of a m e n t  
facility will be high due to the requirement for both pre- and posareatment. 

Coagulation may be a viable treatment process for uranium ren&$l. However, difficulties with this 
technology for uranium removal include double treatment d g  and possible generation of mixed 

waste. This eechpology is not retained for incorporation into tbe remedial action altemtives. 

5.25.4 Phvsicochemical Adsomtion 
Adsorption is a physicochemical process that involves the removal of dissolved solids liquid 

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

5-1 1 
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evaluation of the effectiveness, implementability, and cost for this process option is discussed in the 

* The use of adsorption has been shown to be effective 
um from water, but efficiencies are not as great as 

er Vearment processes. Most commonly, however, this technology has 
been used for the removal of organics. 

ImDlementabilihr (moderatel: The phenomenon of adsorption is extremely 
complex and not mathematically predictable. Pilot studies are necessary to 
predict performance, longevity, and operating economics. 

0 Capital costs for this process are high compared to 
se costs include housing, foundations, and pipes, 
perating the unit plus the initial resins. 

0 Operating costs include the electricity and resin 

Due to the low effectiveness and high costs, 
a l temat iVeS.  

on has not been ~tained for incorporation irao 

5.2.55 Phvsiahemicalhteverse Osmosis 
Reverse osmosis (RO) involves diffusion a semipermeable membrane with applied 

pressure. RO is used to reduce the co , both organic and inorganic. RO has 
been used only on an experimental basis for uranium moval .  An evaluation of the effectiveness, 
implementability, and cost for this process option is discussed 

0 

nllably implemented. Pretreabnent may be required to use RO. Also, a 
sizeable cancentrated waste stmm needs to be handled for treatment and 
disposat Multiple permits will be requid for operation as well 
residual and e f f l m  disposal. 

CaDitalCost(hiRh~ : RO is similar in cost to ion exchange and 
treatment systems. 
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O M  Costs (high): Module replacement, chemical additions, residual 
disposal, electric, and operator costs are the primary O&M cost items. 

nt, RO may be a viable technology for removing uranium from the groundwater but 
as effective as other Veahnents. 

5.2.5.6 PhvsicochemicWAdvanced Membrane FdtrationAJluafiltration 
Advanced membrane filtration uses a specif~c pore-sized membrane usually in a special configuration 
to perform filtration. is the use of micro-pore membranes, which may be enhanced 
chemically or struc particles to the surface of the media for more effective filtering. 
Advanced membrane been used in the treatment of plating wastewater, printed circuit 
board wastewater, 1 , and contaminated groundwater. Advanced membrane filtration 
consists of the tial elements: 

pretreatment 
Membranedesign 
System cleaning 

The evaluation of this process option is dis 

Effectiveness (low): To embrane filtration for uranium 
removal from the would be required. 
Theuseofthis moval of dissolved 
species. Since the uranium present in the gmundwater is assumed to be 
primarily in the dissolved fonn, advanced membrane filtration would not 
be effective. 

0 

0 capital cost (high) : Complex design, wnshuction, and bench and pilot- 

application of this tec~bgy to uranium removal. 
plant studies of multiple membrane types would be required to develop the 

0 O W  cosul (hi*): Residual disposal, membrane replacement, c 
additions, elecaic usage, and operators a~ a l l  major cost factors. 
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Due to the various complexities and unproven natufe of this technology, advanced membrane 

the subsequent development and screening of altemtives. 
a preferred technology for removal of uranium from the site groundwater and wi l l  not 

is a process in which certain dissolved ions are removed from water by exchanging 
them with other (counter) ions held by electrostatic forces to charged gmups on the surface of an 
insoluble solid (resin) 
polymer beads that 

ionicspecies. The re 
counter ion. Resin 
salts to selective 
im plementability , 

the solution is contacted. Ion exchange resins are typically 
ed by the addition of chemical groups which attract various 
enerated for reuse with a strong solution of the exchangeable 
general purpose demineralization resins that remove nearly all 

t have high affinities for specific ions. The effectiveness, 
w e n t  option are discussed in the following paragraphs: 

Effectiveness chinhl: Ion exchange is a suitable process option for 
removing uranium fro 
the effectiveness and 
removal. Useofthis meeting the remedial action 
objectives by reducing 
acceptable levels. Po and tiw environment exists 
during the implementatio 

ImDlementabilitv (hinhl ily implemented, reliable, 
commercial technology. The resins may be used once and disposed or 
they may be regenerated, which will pIDduce a concentfated waste sueam 
for treatment aud disposal; the 
thesludge. pnaearmentandslud 
wil l  be Lequind for the mtment 
and the treated water. The ion 
for which several equipment suppliers arc 
specific design for this application. 

'on waste stream. 
-@=equfPent,and- 
to the need to mat a high flow rare. bw c o w  

based upon information available on 
s technology for dissolved uranium 

on in the treated water to 

Q&al cost IMRh): Plant constNcdon rqlires 
'00 Thecapitalcostwillbehighdue 
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A laboratory treatability study conducted by IT as part of the Operable Unit 6 FS @OE 1989) 

ion exchange can be successful in reducing uranium concennations in groundwater from 
ntration of 270 ppb to less than 20 ppb. Ion exchange is considered a suitable 
removing uranium from water. This treatment process is selected as the representative 

ess for groundwater and will be used in the formulation of remedial action alternatives. 

5.2.6 Dischatge Actions 

The technologies re 
surface water or dis 
discharge of mated 

tial screening for this response action include discharge to 
specific process options reiating to these technologies are 

undwater to the Great Miami River via the existing FMPC 
for this purpose. The other process option is discharge into the 

of these options is evaluated in the following sections. 

5.2.6.1 Dischame Treated Groundwater to Great Miami River via New PiDeline 
This process option consists of the conseucti 
effluent to the Great Miami River from a 
permit. However, the d u m  content of 
intemal DOE standards. The evaluation below: 

new outfall for discharge of mated groundwater 
facility. This discharge will require an NPDES 

is not regulated by the NPDES permit but by 

Effectiveness (hiah) : D i  gmundwater to the Great Mid 
River should meet the remedial action objectives. Discharge to surface 
water is the most commonly used technology for disposal of mated 
industrial effluent. The FMPC already operates under a permit to 
dhharge treated water containing radio 
at concentmi0118 greater than would be 
treatment scenario. 

: Theinstalladono 
common 
for pipeline right-of-wa 
alsoberequiredifthe 

0 Wtal Cost (moderate): Capital costs include standad construction 
materials and labor. 

O M  Costs (low): A buried gravity flow sewer line 
mammance . However, sampling and analysis at the o 
required. 
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Discharge of treated groundwater to the Great Miami River via a new pipeline is a viable process 
. .  .. 

to the existing 
line for release' to the Great Miami River. The effectiveness, implementability, and 

cost of this option are discussed below: 

0 : Discharge of treated effluent to the Great Miami 
edial action objectives. The FMPC currently operates 
e treated water containing radionuclides to the Great 

0 Recent studies have shown that the existing 
apacity and can accommodate additional flows, 

also shown that modifications, repairs or replacement 
of sections of the existing pipe may be necessary. The use of the FMPC 
facilities introduces a greater level of administrative conaols and security. 
permit. Dischargeoftreated is likely to be acceptable to the 
public and other agencies. 

0 tie the proposed system into the 
tion materials and labor. 

o m  costs flow): Ma g, and analysis are currently 
performed by the FMPC. 

D i m e  of treated efftuent to the Great Miami River via the existinn main ef€luent line is a viable - 
pmcess option. 

5.2.6.3 

This process option collststs of the discharge of untreated p& ty ,$ to the Great Miami River via 
a new pi- constructed for this purpose.  he e v a l d &  of this option is discussed inthe 
following paqmpbs: 

E&ctiveness (moderate) Discharge of ulltreated site groundwate 
Great Miami River will be evaluated in the FS risk assessmenf 
discharge via the existing FMPC p i ~ o u t f a l l  is curreatly proposed 
the preferred removal action alternative in &e South Plume WA. 
However, this discharge will not include the portion of the pundwate 
with me highest uranium c o n c e ~ o l l s .  

~ I - u a - z l ~  5-16 



FMX-05124 
August 27. 1990 

ImDlementabiliN (moderate): The installation of a discharge pipeline is 
wmmon engineering/construction practice. This option will require access 
for pipeline right-of-way and an NPDES permit Construction permits may 
also be required if the line crosses wetlands or state/munty roads. Public 
and agency opposition to the discharge of untreated groundwater is 
expected. 

CaDital Cost (moderate): Capital costs include standard construction 
materials and labor. 

O&M Costs flow): A buried gravity flow sewer line requires minimal 
ver, sampling and analyses at the outfall will be 

Discharge of unma 
option 

Great Miami River via a new pipeline is a viable process 

5.2.6.4 Discharne Untreated Groundwater to Great Miami River via Existing PiDeliie 
This process option consists of discharging 
at the FMPC and Elease to the Great Miami 

evaluation of this option is discussed in th 

undwater via a force main to Manhole 175 
ugh the existing FMPC pipeline. The 

Effectiveness (moderate): 
Great Miami River will Fsriskassessmem This 
option is cuntwly pro 

treated site groundwater to the 

d removal action alternative in 
& South Plume kk/CA. However, the higher ranges of uranium are not 
addressed in the WCA. 

IrnDlementabiilitv (hi*) : Theexistingefnuent 
additional flows that would result from 
FMPC facilities intrpduces a gmter lev 
security. However, this option may 
permit. Minimalacctsstoandeasem 
nquired. 

Wtal cost (low): Capital costs to tie the proposed system into the 
cxkting pipeline will include standard construction materials and labor. 

O M  Costs flow): The FMPC is curmtly m a i m b i q  the line 
perfonning daily sampling and analysis for radionuclides. 

Discharge of untreafed effluent to tb Great h4iami River through the existing effluent ........;,.... is a viable 
............. ,. ......... ................. ................ 
.:.:.:.:.:.:.;> 

............... f .:.:.:.:.:.:.:* :.:.:.>:.:.:.:< 
....... ......... process option. 
........ ......... ................. 
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5.2.6.5 Iniection Wells 
injection wells to reinject extracted groundwater back into the 

em The evaluation of this option is discussed below: 
- Use of this process option should be effective in 

of the regional hydrogeology is considered adequate 
an health and environmental objectives. The 

to evaluate the impact of injection well stresses on the groundwater flow 
regime. 

0 - Deep well injection is a common and proven 
als necessary for this option are mdily available; 

permitting requirements to inject treated effluent 
rs used for drinking water may not be met. 

0 Installation of an injection well system is expensive 
e outfall construction costs. 

O&M Costs (moderate): Injection w e b  require regular borehole and pump 
maintenance. Electric, sampling, and analytical costs are also a factor. 

Reinjection of treated efnuent into the a 
requirements and subsequently is not re 

5.3 

difficult to implement due to administrative 
ration into remedial action alternatives. 

The technologies and process options remaining after the initial screening for the soils and sediments 
were evaluated based on the criteria defined in Section 5.1. The process options within each 
technology wen compaml and the preferred or repmentative retained for incorporation 
into the ranedial action altemadva. The Iesults of this ev 
for soil and sediment and are discussed below. 

5.3.1 No A c d q  

The no-action nspanse is applicable to the soils and sediments as requid by the NCP. The no- 
action respo~lse will be fur&er evaluated as a baseline for comparison with other remedial action 

are summarized in Table 5-2 

alternatives developed for the soils and sediments. 
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5.32 Institutional Actions 
logy retained under this general response action is access/use restrictions. Under 

of the site and deed restrictions. The only access restriction process option 
three process options are considered applicable for soils including fencing of 

ally viable for sediments is fencing. 

option: 

0 

0 

5.3.2.1 Fence Site Areas 
This option includes fencing localized areas of soil contamination to prevent access. As applied to 

sediments, fencing m a temporary measure to restrict access during implementation of 
the selected remedial llowing parapphs summarize the evaluation of this process 

This option achieves the public health objectives by 
potential human receptors to these areas. Continued 

restrictions to these amas, however, require maintenan ce of the fence into 
objectives since the 

sts for migration of 

waters. Als0,thepotential via mtdplants still 
exists. 

hDlelIlentabfitV (hi&) available technical solution. 
The extent of contamina 
therefore, fencing of these areas can be easily implemented. 

Providing a faze does not adequately achieve the medial objectives by itself. However, it may be 

cotlsidercd as an anMary opdon in conjunction with a more proactive medial solution and will be 

retained as an institutional measrat. 
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5.3.2.2 Deed Restrictions 
ons may be potentially viable for areas of contaminated soil. This would include 

ons on the use of land for agricultural purposes. A summary of the effectiveness. 
, and cost of this process option is discussed in the following paragraphs: 

Effectiveness (moderate): Achieving the public health objectives is 
dependent upon adherence to the restrictions by landowners. The 
environmental objectives are not met by this option since the contamination 
is not reduced and/or eliminated. As with the fencing options, the 

as remain as a potential pathway to other 

0 ata show elevated soil 
only. 

0 The capital costs associated with this option 

Cost/O&M (nonek No O&M costs are associated with this option. 

Although this action alone does not achieve 
conjunction with active engineering optio 

5.3.3 ConmVContainment Actions 

The remedial technology retained under this general response action is capping. Single-layer capping 
is the specific process option retained in this technology group. Single-layer capping may be 
applicable to both soils and sediments although not all capping 
sediments in subaque~w conditions. cappine iwolves the 
the contaminated tuea and can deviate possible direct W o  

Single-layer caps an constNctcd of any low permeability ..* ,,, rete, asphalt, or clay. 
Natural soil and admixes not recommended because they are susceptible to freeze/thaw cycles and 
because expogure to drying can cause shrinkage and cracking. "be most effective single-layered caps 
axe composed of coL3cTctc andlor bituminous asphalt, particularly for sedimenrs. 
the e&ctiveness, imphmtability, and cost of this option is presented in the 

nmental objectives, it is applicable if used in 
retained as an institutional measure. 

uld be applicable to 
er over the surface of 

' g tk potential for by - 
sediments. Additionally,it 

. .  
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sediments to act as a pathway of contaminants to air, groundwater, water, 
and plant and/or aquatic uptake. However, the overall effectiveness is 
dependent upon the type of material used and how well it is maintained. 

Materials and equipment necessary for the 
readily available. The equipment utilized is 
tion equipment. No significant technical 
during implementation 

Cost/Cmital (moderate): The capital costs include materials and 
installation costs. These costs axe dependent on the type of material 

ent of the area to be covered. 

O&M costs are limited to inspections on a regular 
subsequent repairs. 

cable for soils and sediments and are retained for incorporation 
into remedial action alternatives. 

5.3.4 Removal Actions 

The removal response is applicable for both 
from the initial screening for the surface 
for sediments include mechanical excav 
sewer outfall ditch axe dry during most 
the dry periods; therefore, standard excavation techniques may be preferred for the sediments. 

sediment. The only pmess option remaining 
cal excavation. Removal options considered 
. Because Paddys Run and the stom 
a l  activities will most likely occur during 

Removal by excavation can be accomplished with conventional ction equipent and is 
applicable to almost all site conditions. Doze= and loaders 
surface soils and dry stream sediments. An evaluation of this 

priate for the removal of 
on is presented in the 

fonowing paragraphs: 

0 E&cdveness high) : Mechanical excavation is ve for removal of 
mmmhted  soils and sediments and in achieving the objectives for 
pmtccdon of public health and the environment. However, there is a 
potential for increased exposure to workers during the removal p 

ImDlementabilitv (hinhk The equipment necessary for the remov 
soils and sediments is conventionai and readily available. ?Ire site 
conditions are also conducive for easy implementation. This action m 
be followed by mahnent and/or disposal. The removal of soils or 
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sediments from off-site properties will require access approval and a 
general consauction pennit for excavation. 

CaDital Costs (moderate): The capital costs for soil and sediment 
excavation would include equipment rental and labor. The cost per unit 
basis is moderate. 

O&M Costs (low): The O M  costs are negligible to low and would 
include fuel and maintenance for equipment. 

Excavation of soils 

alternatives. 
s effective and is retained for incorporation into the site remedial 

5.3.5 

The technologies rem 
physical separation, treatment, and solidification/stabilization techniques. The 
specific process options considered for these technology groups are gravimetric separation, soil 
washing, cement-based solidification, themo dif~cation, and vinification Each of these 
processes are considered for soils and sedim 
provided in the following sections. 

5.35.1 Gravimetric SeDaration 
Gravimetric separation is a physical treatment process which involves the separation of materials by 
density through stratification in a nuid media. This is accomplished by placing the soWsedimenrs 
into apulsating bed ofstainless steel sbot that is acted upon 
contracts the bed. The material seules over the bed and 
The h i g h  density particles that ~n small emugh in size 
interstitial spaces and aredeposited in the botmn sedim 

will become COOCCIltfatfd with tbe most dense fraction and w 
material. The ovahadon of this process option is discussed in the following paragraphs: 

initial screening for the ~sponse action of treatment include 

they are excavated. A discusSion of each is 

water that dilates and then 
density and grain size. 
way through the 

. In most cases, the uranium 

left bebind is geaeraUy "clean" 

Effectivelless mwt This techaology has been widely used in the 
minemlhining i n h t r y  but is of questionable value for rumhomo 
materials with high clay or organic contea It is not effeuive 
of material chemically bonded in the soiUsedimm matrix 
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ImDlementabilitv (low]: The prr>cess is available commercially and has 
been tested on soils from the Femald site with little success. Process 
requires substantial disposal of residual fraction as contaminated. 

: The capital costs include equipment rental and 

Cost/O&M (moderate]: The residuals will require disposal, in addition to 
the cost of operators and electric usage. 

. 

Gravimetric separatio 
FMPC site in opera 
remedial action alte 

5.3.5.2 Soil Washing 
Soil washing is a physlcochemical treatment process which involves the extraction of organic and 
inorganic compounds from soils or s 
appropriate leaching solution throu ection/recirculation process. These 
solutions may include water, water surfac 
agents, and oxidizing or reducing agents. 
are fed into a washing unit The evalua 

en successful in mating the type of materials expected from the 
therefore, is not retained for further incorporation as a part of a 

This is accomplished by passing an 

, acids or bases (for inorganics), chelating 
is used on excavated soils or sediments that 

s option is discussed in the following 

Effectiveness (moderate& This technology has been demonstrated to 
remove organics, heavy metals, and radionuclides. "he process is based on 
commonly available mineral treabnent p 
effective during batch treatability a. 
minimitrri and both CnviroIlPlcntal and hcalth o 

lm~lemexuabilitv (moderate): Onty a few mob 
process sue commercially available. 

: The capital a m  hhuk equipment rental, material, 
and excavation costs. The costs arc usually competitive or lower than 
0 t h  treatment technologies. 

cost/o&M flow): The washing mlu!iaQ ad disposal of lesi 
of the O M  costs, in addition to tbc CQSC of operators and e 
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Soil washing is a potentially viable option and is retained for incorporation into remedial action 

hnology reduces the mobility of contaminants by binding them into a solid mass that 
g. This particular process achieves this result by combining the contaminated 

soWsediments with a cement-based mixture. The evaluation of this process option is presented in 

ercial basis, pozzolanic-based 
have been effective in immobilizing 
process would be effective in 

and also in eliminating the 
ironmental media. 

ImDlementabilitv (hi&]: The equipment necessary for this pn>cess is 
similar to that used for cement mixing and handling. It includes a feed 
system, mixing vessels, and area Bench-scale treatability testing 
may be necessary to d e e m  selection of proper additives. 

Cost/Car>ital (moderatek include equipment, reagents, and 

Cost/O&M (low): O&M p e n t  rental and electrical 

labor expenses. 

usage- 

Cement-based solidification is a potentially applicable pmcess for ueabnent of SoWsediments. 

5.35.4 T h e ~ n ~ ~ i a s t i ~  Solidification 
This process option involves the iiiixhg of heated, dried mate 
paraffin. or polyethylene matrix, remldng in a stable, solid m 
discussed below: 

r an asphalt-bitumen, 
of this process is 

p1&aivenws 0 w) This method is most applicable and efFecdve for 
heavy metals. Relative to cement solidification, the increase in volume and 
rate of h d h g  fs si@ticantly less. However, this technique has 
applied to radioactive materials. 

required for this process. 
Im~lemeruabilitv (moderate) Specialized equipmeat and operators are 
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Cost/Caoital (high): High equipment costs are associated with this process 
option. Aiso, the mated materials generally require containers for 
transportation and disposal due to the plasticity of the solidified matrix. 
This significantly increases costs. 

Cost O&M chigh): Energy requirements for operation of this process are 
high. 

Based on the overall evaluation, this option is not retained for incorporation into the remedial 
alternatives. 

5.3.5.5 Vitrification 
Viaification is used emical and physical characteristics of wastes such that the treated 
residues contain con al immobitized in a vitreous glassified mass. Within a reaction 
chamber, high tempe rganics to elemental gas and carbon while inorganic contaminants 
become entrained in the glass and siliceous melts. The evaluation of this process option is presented 
below: 

I 
in the experimental stage 

to be generally applicable to 
used for the solidification of 
The collection and treatment 

ideration. In the event of system of off-gases is an im 
failure, the superheated gases would be released to the envimnmem 

Im~lemcntabilifl (moderatek Most techniques for mis process are not 
commercially available but can be made available for DOE sites since 
much of the rmpporting mearch and develop 
supp~!t of DOE programs. 

. COst/CaDitalIhib) : Highequipmcntcostsare 
of this opioa 

0 C0stK)BtM mal) : TnisproCeSSrequireshigil 

This process is potentially viable for treatment of sowsedimw. 

5.3.6 On-Site DisDosal 
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facility for disposal of excavated soils and sediments that would be transported to an on-site facility. 
ay be a tumulus or other concrete structure if such a facility is consuucted for other 
, (i.e., in other operable units). Another option may be to create a separate disposal 
an engineered disposal cell, since the design criteria for soils and sediments may be 

for other types of site waste. The effectiveness, implementability, and cost of this 
lSCuSSed below: 

Effectiveness (moderate): This option is effective in isolating contaminated 
soils and sediments, thereby meeting the public health and environmental 

, the effectiveness is dependent on continuing 
cility. The potential exposure of workers to the 

during excavation and transport of material. 
create a potential for resuspension of these materials 

The design and construction of landfills is a 
logy. Equipment and skilled workers are readily 

available. No pennits are required for this on-site action. However, siting 
of a permanent disposal 
be highly misted by the pu 

n the property boundaries will likely 

is dependent on whether this 
and built for other operable 

units or if a separate d 
on the volume of mate 

Cost/O&M (moderate): On-site disposal will require monitoring, 
maintenance, and security measures for the life of the facility. 

; this decision could be dependent 

This option has been letained for incorporation into the medi 

5.3.7 Off-Site Disuosal 
off-site disposal in an approved hifill was retained as the e process option for both soils 

transported to the DOE Nevada Test Site (NTS) for permanent disposd. As a condition of NTS 

disposal, no lmtreajcd we& raw waste, or free liquids will be accepted. An additional NTS 
nQuinarent is that the waste can be characterized as either mixed or low-level 
inentified as mixed waste, it will only be accepted in a solidified form. Waste 
pmvided by truck or railroad. Radioactive waste from the FMPC is currently 
however, depending on the level of uranium in the material and whether any 

matives. 

andsedimentsforthisgeneralresponseaction. Them soils and sediments can be 
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soil could qualify for disposal at other low-level disposal facilities in closer proximity to the FMPC. 
n of this process option follows: 

Effectiveness (high): Most effective at meeting public health and long- 
term environmental objectives at the FMPC. Exposure scenarios possible 
during removal and transport. 

ImDlementabilitv (mediuml: Removal is straightforward; however, 
packaging and vansport in a form acceptable to disposal site may need 
further study; potential mixed waste issues are complex; safety issues are 

unities along transport route may lead to 
Vulnerable to dictates from host states. 

0 R (via truck or rail) to Nevada is 

0 M costs are associated with this option. 
I 

This option has been retained for incorporation into the remedial action alternatives. 

ve process options were 
aluation of altematives without limiting 

actions are viable and which were selected 
for inclusion into the development of alternatives in Chapter 6.0 of this report. The representatl 've 
process options selected pmvide a basis for preliminary or c~nceptual design; however, the specific 
process actually used to implement the design may not be sel remedial design phase. 

5.4.1 Selection of procesS Omions for Groundwater 

No action has been retained for incorporation 
alternatives as requhxi by the NCP. 

Grouadwater monitoring and deed restrictions are both viable as 
inwitudonal actions for groundwater. Monitoring may be appropriate as 
eitber compliance monitoring or corrective action monitoring. S' 
monitoring will be required under each altemative, it is iucluded 
alternative development at this stage. Deed d c t i o n s ,  however, 
included as appropriate in the detailed description of alternatives. 

Two options were retained as repmenwive of wntrol/containment acCi 
since each of these processes provide a potential remedial solution in 

. 
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unique way. The extraction and injection of uncontaminated water for 
purposes of plume control is retained for incorporation into remedial 
alternatives. Additionally, the pavement of channels that contribute 
potential contaminant via recharge to the aquifer was also retained for 
alternative development. 

The removal of groundwater via extraction wells is also retained for 
incorporation into the development of alternatives. 

Four groundwater treatment options were found to be potentially applicable 
for uranium removal as a result of the process option evaluations. These 

charge action selected for incorporation into remedial 
of the existing FMPC pipeline with discharge to the 

level of administrative control and security, and recent studies have shown 
that the existing effluent line can accommodate additional flows. 

as repmentahve pmc and sediments include the following: 

for the soils and sediments as The no-action response 
required by the Ne. 

Fencing is considered viable as an institutional action for soils and 
sediments. Deed restriction is also a viable instinrtional action for soils if 
used in conjunction wi 
considered as ancillary 
developmeat of initial 
appropriate in the detaikd analysis. 

incorporation into the remedial alttmativcs. 

Mccbanical excavation was selected M tk represeawive removal option 
for the soils. Since Paddys Run md t& storm sewer outfall ditch are dry 
during most of the year, stamlad excavation techniques axe p f e n e d  for 
the removal of sediments also. 

Both on-site and off-site en- d i p s a i  facilities have been re 
for incorporation into remedial pmtmrtiver 

single-laycr capping was the seleaed ccmmum 
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Each of the selected options for the groundwater, surface soils, and sediment media are used in the 
f potential remedial action alternatives for Operable Unit 5 as presented in 
d 7.0. 

iment treatment options remain viable as a result of the process evaluation. These 
ashing, cement-based solidification, and viaification. For the development and initial 

screening of alternatives, however, soil washing is selected as the representative matment option 
since the volume of uced. Each option will however, be further evaluated during 
detailed analysis. 

. .  
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6.0 DEVELOPMENT AND DESCRLPTION OF REMEDIAL ACTION ALTERNATIVES 

alternatives have been assembled by combining the selected representative pmcess 
rnatives representing possible cleanup remedies for Operable Unit 5. The alternatives 
to address identified problems in Operable Unit 5 with respect to the specified 

ves. Guidance for the development of these alternatives was obtained from the 
following sources: 

ations (CFR), Title 40, Part 300 (Ne) 

uperfund Amendments and Reauthorization Act of 

1988, Interim Final Guidance for Conducting Remedial 
asibility Studies Under CERCLA 

As recommended by the U.S. EPA Guidance Document and the NB, acceptable engineering 
practices, as related to site-specific conditions 
development. 

The selected process options discussed in 
alternatives for initial scwning as sho 
sediments and surface soils are combined since the teclmologies and process options used to 
formulate the altemativcs are applicable to each of these m 

were formulated by combining the most feasible so 
evaluations) which include excavation/on-site disposal and ex 
feasible groundwater actions. The groundwater 
exuact&W-. Other alternatives wexe formulated 
This memod wa8 wed in an effort to limit the number of alternatives Fequiring evaluation. The 
process remains fiexible for any necessary additions or refinemeats to these altemadves. The 

considered during remedial action altemative 

ve been assembled into 11 medial action 
in Table 6-1. The remedial actions for 

bestaddmsedasa 
unit. The process options used for each dtemarive an indi x. Tbealtematives 

disposal with the most 

11 alternatives developed for the initial screening pnxxss for the operable Unit 5 
as follows: 

D a r e  
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Alternative 1 - Groundwater: Baseline; Sediments/Soils: No Action 
.. .. . .  

Alternative 2 - Groundwater: Extract, Discharge; Sediments/Soils: 
Excavate, On-Site Disposal 

Alternative 3 - Groundwater: Extract, On-Site Treatment, Discharge; 
Sediments/Soils: Excavate, On-Site Disposal 

Alternative 4 - Groundwater: Extract, Discharge; Sediments/Soils: 
Excavate, Off-Site Disposal 

dwater: Extract, On-Site Treatment, Discharge; 
avate, Off-Site Disposal 

r: Extract, Discharge; Sediments/Soils: 

dwater: Exmct, &-Site Treatment, Discharge; 
Treatment, On-Site Disposal 

Alternative 8 - Groundwater: Extract, Discharge; SedimenWoils: Single- 
Layer Cap 

Alternative 9 - Groundwate 
Sedimem/Soils: Single-La 

Alternative IO - Groundw 
Sediments/Soils: Excav 

-Site Treatment, Discharge; 

Reinject for Plume Conml; 

Alternative 11 - Groundwater: Recharge Area Modification; 
SedimentJsoils: Excavate, On-Site Disposal 

As shown in Table 6-1, all alternatives provide for grroundwate . Themonitoringpmss 
option consists of the continued or additional monitodng of off-site wells in the 
affected area At pnseat, no nsidential wells amtahiq co om of uranium in excess of the 

derived amcumah limit of 30 ugll for uranim in drinking ~ ~ ~ ~ , ,  mbeingused. Themonitoring 
program assodaW wih these alternatives will be designed to detect increases in uranium content 

which may indicate movement of the plume into or toward industriat, commercial, or residential 
wells. Quarterly monitoIing for uranium will take place in selected wells until 
programisimplementedaspartofthefinalremedialaction Ifimasingurani 
detected in any wells during the monitoring program, the potential for exceeding the d 
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concentration limit for uranium in drinking water will be evaluated and. if necessary, an appropriate 
nse action will be taken. 

icated. cenain baseline condition assumptions and strategic planning considerations 
e FMPC have been incorporated into the remedial alternative development process 

Unit 5.  The acceptance and implementation of the removal action for the uranium- 
contaminated groundwater south of the FMPC (South Plume) represents a major baseline condition 
assumption. The pre ve for the South Plume removal action as detailed in the South 
Plume W C A ,  Au es the following components: 

with subsequent pumping to the FMPC site and 
) through the existing FMPC effluent line to the Great 

tion of capture wells at the southern Oeading) edge of 

Provision of an alternate water supply for the two industrial receptors 
known to be using gro tions exceeding 33 ug/l 

Groundwater monitoring 

Institutionalcontrolsin and controlling any new 
gmundwater extraction 

Figure 6-1 shows the projected extent 
the components of the recommended removal action are shown in Figwe 6-2. 

ination under present conditions and 

Of the above actions, two are considered to be permanent and 
alternatives for Operable Unit 5. These axe the p v i s i m  of 
affected users and the establishment of the iustitutionai conf10 

alternative for the removal action. The specifications for 
number and placanem of wells for removal of amumhmd 
monitoring wells) have been used as the b a s e l k  cocdfdon and have not been duplicated for 
Operable Unit S. However, they have been exp8nbed and/or supplemented to ftdfill the needs for 
mediation of media in Operable Unit 5. 

n included in the 

ater supply for cummly 
identified in the p r e f e d  
the removal action (e.g., 

water aad placement of 
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6.1 ALTERNATIVE 1 - GROUNDWATER: BASELINE; SEDIMENTS/SOILS: 
A m O N  

ction alternative, no additional remediation, monitoring, or security activities are 
mize risk to public health or the environment. Routine monitoring and security 

ntinue at the FMPC in accordance with DOE operational requirements. The no- 
e provides no remediation for soils and sediments and will result in no changes to the 

exlstlng site environment. No additional remediation is provided for the groundwater component. 
This assumes that the alternate water supply and institutional actions performed for the South Plume 
removal action are pe s. It does not however, provide for the permanent continuation 
of pumping from the w e b  placed at the leading edge of the plume. 

6.2 

6.2.1 Groundwater 
This altemative includes the extraction of 
levels of uranium. The untreated water will 

discharge line and subsequently discharged 
supplemented with groundwater monitorin 

from the legional aquifer containing elevated 
yed d i ~ c t l y  to the existing FMPC effluent 

Miami River. This action will be 

The extraction wells installed as part of the removal action will become an integral part of this 
alternative. Depending on the time frame for cleanup, as determined in the detailed analysis, 
additional wells may be added in otkr portions of the plume 
two to four wells may be placed in the middle of t k  poriion o 
boundary. If them is concern for future southward migration o 
an additional two OD four wells may be placed further mxth 
FMPC. Within tbe FMPC, locallzed ams with elevated co on levels may be candidates for 
additional well Irylatiann. For example, the Southfield Area could xequixe from om to two wells and 
the wastc pit ana two to four wells. The total coverage for the site would require from 7 to 14 
wells for the assumed level of 33 ug/L For purposes of scoping and ve 
and others requiring groundwater extraction, a total of eight wells will be used. 

oval. For example, 
Plume outside the FMPC 
m ttte production facility, 

southern boundary of the 
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For purposes of this analysis, each well is estimated to be able to produce 500 gpm maximum. This 
with the existing analysis of plume capture modeling performed as part of the 
A. This is considered a maximum flow rate. A reduction of these rates may be 
on localized aquifer conditions. Further nfinements of these rates will be 

uring the detailed analyses of alternatives using the regional groundwater flow and 

For purposes of scoping and costing this alternative, system requirements are assumed to include the 

9 Public no 

Associated rmitting requirements for construction and surface water 

dle up to 500 gpm each 

Centralized water collection and flow equalization facility with booster pumps 

Piping system from each well 

Etecaic powerbnstrumentadon 

Discharge into the pipeline/outfall to the 
capacity as well as modifications to the existing NPDES permit. 

C) to water collection facility and 
to existing FMPC efnuent disc 12-inch PVC) 

er would require confirmation of available 

6.2.2 Sediients/Soils 
This alternative proposes the excavation or dredging of 
FMPC storm sewer outfall ditch and Paddys Run, excavation 

portions of the 
alized soil locations, and 

disposal in an approved on-site facility. "he locations of 
criterion are provided in Figure 3-5. 

and soil samples exceeding the 

For purposes of scuping this alternative, tbe area volume of sediments to be removed are considered 
to extend upstream and downsheam from the identified "hot" spot t~ the next 
sampling grid pmvidcd thee sample locations across the width of the stream. S 
only one of the sample locations is above the criteria for d u m  or radium, the e 
the stream subject to removal is assumed to be a third of the total width. A 
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approximately 140 yd3 of sediments would be removed as part of this alternative as derived from the 
. .  

Stom Water Outfall - 10 fL wide x 300 ft. long x 6 in. deep x 1/3 effective 
(total of 500 ftl or approximately 20 yd3) 

s Run - 15 ft. wide x 600 ft long x 6 in. deep x 1/3 effective width (total of 
ft' or approximately 60 yd3) 

Paddys Run near FMPC Stom Water Outfall Confluence - 15 ft wide x 600 ft. long 
x 6 in. deep x 1/3 effective width (total of approx. 1,500 fl' or 60 yd') 

Since these water cou 
bulldozer, or fronten 
with the dry season. gresses, the contaminated material will be loaded into covered 
dump trucks, transpo on site. If the material is dry (i.e.* passes a paint filter test), 

it can be loaded directly onto trucks for transpon to the designated on-site disposal facility. If 
necessary, a stabilizing agent such as concre dust can be added to solidify the material 
sufticiently for tmsport and disposal. 

The sample locations for soils exceeding 
number keyed to the following calculado 
of 6 inches was selected for these pre 
analytical results. Elevated soil concentrations were seen within the first six inches of tbe soil 

samples. A total of 60 ydJ of contaminated soil requiring rem 
Calculation: 

Area 1: 

uch of the year, standard construction equipment (backhoe, 

used to remove the material if the work is timed to coincide 

uranium an indicated in Figure 3-5, with a 
as/volumes subject to removal. A depth 

ations based on the existing soils 

on the following 

20-A. radius mund sample location x 6 in deep 

SA. radius around sample location x 6 in deep 

(total of 628 ft' or apprpximately 25 yd') 

(total of 40 ft' or appmximately 2 yd') 
Area 2: 

Area 3: 20 x 20 A. square ammd sample loation x 6 m deep 
(total of 200 ft' or approximately 8 yd') 

Area 4: 20-A. radius mund sample location x 6 in deep 
(total of 628 fP or approximately 25 y e  

6 9  
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The soils can be excavated with standard construction equipment, loaded into covered trucks, and 
the on-site disposal site. 

ediments and soils can be disposed in an on-site tumulus or other concrete structure 
y is consv~cted for other types of wastes (from other operable units) and capacity is 
ce the contaminant levels for this material would be sipficantly lower than other 

wastes from the site, a separate facility, may be developed for this purpose. 

6.3 

6.3.1 Groundwater 
This a l t e d v e  pro 
treahnent of the water by ion exchange at an on-site facility to reduce the uranium concentration to 

below the derived concentration guideline of 30 ugl, and discharge of the treated water to the Great 
Miami River. As in the other alternatives, i 
be removed via extraction wells as descri 
plant. Treated water will then be convey 
discharge line. 

vides for groundwater monitoring. Water will 

e 2 and pumped to the on-site treatment 
Miami River thtough the existing FMPC 

Conceptually, the treatment plant will consist of an up-front equalization tank, a pretreatment process, 
ion exchange for Uranium removal, sludge dewatering, and a heated water storage tank. The system 
wil l  be able to pmcess a nominal 4,000 gpm from the aquifer and will be designed 
to remove uranium to an effluent co- 'on of less than 30 

A highly a- d u m  sludge will be generated as a 
sludge Win umtdu the Same radionuclides processed, attheFMPc.  The 
disposal of mis sludge wiU be accomplished in accordance with al l  regulatory requirements as part of 

ofthetreatmentsystem. This 

FMPC's ongoing waste managemeIlt activities and a u l d  be incorporated into the disposal strategy for 
higher conccmration wastes beiug removed from other operable units. 

6.32 Sedimentslsoils 
The sedimWsoil portion of this alternative is the same as in Alternative 2. 
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r portion of this alternative is the same as in Alternative 2. 

6.4.2 Sediments/Soils 
This alternative proposes the excavation and removal of the sediments and surface soils as described 
in Altemative 2. For 
off-site facility. 

The sedimenWsoils 
facilityoffsite. If 

e, the material will be transported and disposed at an approved 

as requid and transported to an approved (licensed) disposal 
t disposal requirements, the soWsediments will be mated before 

disposal 

6.5.1 Groundwater 

in Altemative 3. 

6.5.2 SedimentsBoils 

The sediment/soil pordcm of this alternative is the same .as in 

6.6 

6.6.1 Gmundwater 
The groundwater pordon of this alternative is the same as in Alternative 2. 

6.6.2 SedimentsBoils 
This alternative proposes the excavation and removal of the sediments and soils as d 
Alternative 2. For this altemative, the material will be stoclrpiled in a suitable area 

~ l l a - 2 7 - w  6-1 1 
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treated. The chosen treatment option for this material is soil washing. The ~t l l re of the stream 
sandy till) should be amenable to the soil washing procedure. The higher organic 

may present problems for this method. A treatability study will be conducted to 

g process will extract uranium from the sedimenVsoil mauix using a liquid medium 
g solution. Initially the excavated soil is processed to remove large rocks and debris. 

The soil is then processed in a rotating drum or vibrating screen device to sort and prewash the 
material. Large and 
with water and retu 

taminated pieces of soil are washed with a leach solution, rinsed 

The remaining soil e nt chemical extractor, where additional washing fluid is 
passed countercurrent 
then dewatered. rocess is a multistep treatment for removal of contaminants 
from the washing fluid prior to its recycling. The treatment sludges will have concentrated uranium 
and will require approved disposal on or off 
safely disposed in a suitable on-site area. 

ent flow, removing the contaminants. The treated solids are 

nce the sediments have been treated, they can be 

6.7 

6.7.1 Groundwater 
The groundwater portion of this alternative is the same as in 

6.72 Sediments/Soils 
The s e d i m ~ s o i l  portion of this altemadve is the same as in 

6.8 ALTERNATIVE 8 - GROUNDWATER: EXTRACT. DISCHARGE SEDIMENTSSOILS: 
" SINGLE-LAYER CAP 

6.8.1 Groundwater 
The grouxxiwater portion of this altemative is the same as in Altexmive 2. 
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6.8.2 Sediments/Soils 
e proposes paving contaminated portions of the storm water outfall ditch and Paddys 

ntaminated areas of soil as designated in Figure 3 4  and discussed in Alternative 2. 
cap of concrete or bituminous asphalt would be used. 

would be prepared for capping by grading and removal of large boulders. This work 
en during the summer dry season in order to avoid diverting or dewatering the site. 

Paving of portions of streams will provide an impermeable layer, thus preventing infiltration of 
uranium contaminates 
waters. This altema ongoing maintenance and monitoring into the future. 

The total area requi * 

Section 6.2.2, exce 
total area of 21,000 

derlying aquifer or transport of contaminated sediment by surface 

the sveambeds is derived from the dimensions established in 
e, the coverage will include the full width of the streambed. A 

apping is derived from the following calculations: 

FMPC Storm Water Outfall - 10 ft wide x 300 ft long = 3,000 ff 

Paddys Run - 15 ft wide x 600 

Paddys Run near Storm Water 
fe 

umce - 15 ft wide x 600 ft long = 9,ooO 

The total of the soil areas requiring cov 
dimensions establiskd in Section 6.2.2 as follows: 

y 3,000 ft.9 is derived fmm the 

I 

Area 4: 20-fi radius or approximately 1.250 ff 

SEDIMENIS/S OILS: SINGLE-LAYER CAP 

6.9.1 Groundwater 
The grodwater  portion of this alternative is the same as in Alternative 3. 

6.9.2 Sediments/sails 
The sedimWsoil portion of this alternative is the same as in Alternative 8. 
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mounds in the groundwater table. The intention is to manipulate the hydraulic 

contaminated plume away from potential human receptors. As 

with the other altema ater monitoring is required. 

Pumping wells will 

gradient is created 
contaminants from outward migration. Injection wells would inject uncontaminated groundwater 
obtained from pumping wells located in 
contarmnatl 'on. This injection will change 
groundwater velocity and direction. 

For purposes of scoping and costing this 

groundwater in specific locations to change the hydraulic 
dwater velocity and direction. In particular, an inward hydraulic 

uence of the well, creating a hydraulic banier and trapping 

depths not affected by uranium 
c gradient and consequently alter and control 

requirements are assumed to include the 
following: 

Public notice 
Consauction and injection permits 

pumps 
PVCpiping 
Electric poweriinsaume.ntation 

18 wells to extract and inject gmundwater 

6.10.2 Sedimauslsoils 
The sedixnenVsoil portion of this alternative is the srme as in Alternative 2. 

. ..... 
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6.1 1 ALTERNATIVE 11 - GROUNDWATER: RECHARGE AREA MODIFICATION FOR 

proposes recharge area modification by paving Paddys Run and the FMPC storm 
itch with a concrete or bituminous asphalt liner. This action would prevent surface 

water infiltration to the underlying aquifer and reduce the potential for contaminant migration. 
Changes in groundwater flow paaems could result (e.g., a reduction of groundwater beneath Paddys 
Run), but these woul nature and would not affect regional gradients. As in the other 
alternatives, it also ater monitoring. 

The total extent of 
20 to 40 feet wide fo 
thickness, approximately 10,OOO cubic yards of materials would be required. The stream modification 
will require a permit from the U.S. Army Co 

6.1 1.2 SedimentsBoils 
The sediment/soil portion of this altemativ 

m would be approximately 16,000 lineal feet of streambed from 
~pproximately 500,ooO sq. fL Assuming a six-inch pavement 

as in Alternative 2. 

6-15 
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7.0 INITIAL SCREENING OF ALTERNATIVES 

ning of each of the assembled remedial action alternatives presented in Chapter 6.0 
based on the following factors: 

Short-term protection of human health 
Short-term protection of the environment 
Long-term protection of human health 
Long-term protection of the environment 

- 
- 
- 
- 

ty, toxicity, or volume of waste 

Implementability/Adminisuative Feasibility - Agency approvals - Availability of services - Specialized equipment and pe 1 
. . . . . . . . . . . . . . 

cost - capital - Operationandh4ainte - Present worth analysis 

7.1 EFFEcllvENEss AND IMpLEMplTABILsry EVALUATIONS 
The asscmbled remedial action altematives have been screened on the basis of short - and long-term 
effectiveness and technical and administrative implementability ves were evaluated by 
applying a simple numeric rauking system ranging between r each evaluation factor 
and each componat of the alternative. The groundwater and component of each 

alternative is scored separately and then added together to o total SCOR for the alternative. 
The total score is used to rank the altematives m order of pre andtoeliminatetheleast 
preferred altemativtx from further consideration in the detailed analysis of altematives (Task 13). 

The raring value assignments, although quantitative in natuxe, remain subjective 
both experience and the overall characteristics of the components. If a specific ev 
considered unfavorable for a given cornpow of a remedial action alternative, a ratin 
was assigned for that factor. Likewise, if a particular evaluation factor was co 
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favorable, a rating value of five was assigned to that factor for that specific alternative component. - 
of two through four were given to distinguish between varying degrees of unfavorable 
riteria The total scores for each alternative are determined by summing the screening 

signed to each component. The highest possible score is 50 points for effectiveness 
r implementability, for a total of 110 points (combining groundwater and 

The results of these evaluations and specific assumptions made in the evaluations are given in 
Table 7-1. This secti brief description by altemative of the rationale behind the 
numerical score all0 aluation factor and alternative component. 

d baseline conditions of the no-action alternative, Le., the 

implementation of the South Plume removal action, adequate protection of the public health is 
provided for the short-term, and thus the sho protection factor was given a rating of 5. 
However, no protection of h environment 
health is not provided, and no treatment is 
Therefore, a l l  other effectiveness factors 

ImDlementabiliw: The no-action alternative involves no technical implementation or requirements for 
services or equipment. Therefore, these factors were given a 5 rating. However, the no-action 
alternative is unlilrely to receive agency approvals so this facto 

7.16 

. Additionally, future protection of the public 
uce the mobility, toxicity, or volume of wastes. 
gs of 1. 

Groundwater 
Effectiveness: I)uring 
exposure. Additionally, actions taken under this alternative during implementatio 
major impacts to the emrirOmnent. (Factors scored a 4). However, since no 
groundwater is provided, full ptect ian of human health may not be proVi 
(factors scored a 3). This condition will be assessed in the FS risk assessment Also, 

groundwater treatment is pvided, long-term protection of the edlvjronment may not 

implementation of this alternative, a low potential exists for human 

L 
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addressed and these factors scored a 3. Although a reduction of toxicity is accomplished within this 
ent is not utilized; therefore, the reduction of mobility, toxicity, or volume criterion 
of 1. 

This alternative would require the installation of a number of extraction wells with 

line to a d i s c w e  line. This is proven technology, is easily constructed, and ‘requires 

untreated groundwater a surface water body (factor scored a 2). No 
minimal maintenance (factors scored a 5). However, agency approvals are not expected since this 
alternative proposes 
specialized services, rsonnel are required for the implementation of the alternative 
(factor scored a 5). 

SedimentsBoils 
Effectiveness: A lo 
(factor scored a 4). Removal and secure disposal provides short- and long-term protection of the 
environment and long-term protection of hum 
only a miuction in mobility of the materials 
(factor scored a 2). 

ImDlementabilitv: This alternative would d o n  of an on-site disposal facility to 

prevent contact and leaching of material. 
facility are widely practiced, various complexities may be associated with staging and operation of 
the facility; therefore, implementability was given a rating of 4. 

and adequate monitoring, the on-site engineered disposal facili 
system and has therefore rated a 5. Since no trrcatment is prov 
is questionable (factor scored a 3). The use of speciallztd 
the construction (Le., synthetic liners and skilled labor), but 
marketplace (facton scored a 4). 

for human exposure in the short term during remediation 

th (factors scored a 5). This solution provides 
ent and does not address toxicity or volume 

ques required for c o m c t i o n  of this 

roper design pn>cedures 
mvide a highly reliable 

soils, agency acceptance 
and personnel axe required for 

be readily available in the 

. .. 
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During implementation, a low potential exists for human exposure and continuing 
environment in the short tenn (factors score a 4). Through removal and treatment of 

(factors scored a 5). On-site treatment of the groundwater reduces the primary threat and achieves 
reduction of mobility, olume of waste (factor scored a 5). 

Imdementabilitv: will require the construction of a treatment plant in addition to the 
installation of extracti ipelines. The treatment process is relatively complex and subject 
to operational proble a 4). The facility will require constant maintenance and 

management of residuals (factors scored a 2). Agency approval for this altemative is expected 
(factors scored a 5). The services q u i  
5). The operation of the maanent facility 
scored a 4). 

Sedimentshils: This is the same as Al 

e are readily available (factor scored a 
specialized equipment and personnel (factors 

a l l  comments apply. 

7.1.4 Altemative 4 - Groundwater: Extract, Dischame: Sediments/Soils: 
Excavate, Off-Site Diswsal 

Groundwater 
This is the same as Altemative 2, and all  comments apply. 

Sediments/Soils 
Effectiveness: A low potential exists for human expome in the short term during remediation 
(factor scored a 4). Short- and long-term protection of the environment, and long-term protection of 

inthe 

mobility of the material through containment, however, no treatment is utilized. 
criterion was given a rating of 2. 

human health should be fully effective (factors scored a 5). This solution pmvi 

L 
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ImDlementability: The consuuctability, reliability of the OperatiOnS, and maintenance are not a 
assumes proper management of the permined off-site facility (factors scored a 5). 

s may be a problem particularly as they relate to transport of waste to the disposal 
ce by the host state (factor scored a 3). Additionally, there is a limited number of 

nnitted for acceptance of this material (factors scored a 3). 

7.1.5 Alternative 5 - Groundwater: Extract, On-Site Treatment. Discharge; Sediments/Soils: 
Excavate. Off-Site Dismsal 

Groundwater 
This is the same as d a l l  comments apply. 

Sediments/Soils 
This is the same as Altemative 4, and a l l  comments apply. 

7.1.6 

Groundwater 
This is the Same as Altemative 2, and all' 

Sediments/Soils 
Effectiveness 
A low potential exists for human exposure in the short term 

term p tea ion  of human hrah)l (factors scored a 5). Redu 
toxicity of waste is addressed through treatment of the sedim 

. .  

ation (factor scored a 4). 

Removal and secure disposal provides short- and long-term pro environment and long- 
e immobility or 

(factor scored a five). 

h U D h l ~ ~ Q  

This solution will q u i r e  the CoDStNction of a trearment unit and the esmblishme 
site disposal area for residuals (factor scored a 3). Assuming amenability of the m 
should be fully reliable (factor scored a 5). The maintenance of tfre treatment unit 

disposal facility is required (factor scored a 4). Agency approval for a treatment 
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(factor scored a 5). The availability of this type of treatment system and people skilled in the 
be limited (factors scored a 4). 

Groundwater , 

This is the same as Alternative 3, and all comments apply. 

SedimentsBoils 
This is the same as d all comments apply. 

7.1.8 

Groundwater This is the same as Alternative 2, and all comments apply. 

SedimentsBoils 
Effectiveness: This alternative would leav 
to groundwater infiltration and leaching . Additionally, streambed preparation may 
result in the disturbance and movement 
effectiveness of the containmea These factors &ce the short- and long-term protection of human 
health and the environment provided by this a l t e d v e  (fac 
mobility via containment but does not address toxicity or vo al (factor scored a 2). 

Imdementabiliw Consuucting a single-layer cap over portio beds to immobilize 
sediments would be impacted by the possibility of rain-indu 
surface (i.e., large boulders, etc.) but should not cause major 
The reliability of this alternative will be jeopardized by possible damage from flood flows and 

nvbulent scouring of the streambed (factor scored a 2). periodic removal of 
be necessary for mainmame (factor scored a 3). Agency approval is subject to 
integrity (factor scored a 4). The services and equipment required to perf0 
widely available and nonspecialized (factors scored a 5). 

inated sediments in place and thus is subject 

sediments thus jeopardizing the 

This solution reduces 

and the irregular nature of the 

cal difficulties (factor scored a 4). 
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. 7.1.9 Alternative 9 - Groundwater: Extract. On-Site Treatment. Discharge; Sediments/Soils: 
Sile-Laver Cap 

e as Alternative 3, and all comments apply. 

Sediments/Soils 
xlis is 

7.1.10 

the same as Alternative 8, and all comments apply. 

Groundwater 
Effectiveness: Short-term protection of human health is jeopardized during extended periods of 
implementation of this alternative (factor s 
from the environment, short- and long-term 
a 1). Assuming the uranium in the aquifer 
continuing releases, the long-term protecti 
4). This option does not reduce mobili 

. Since this action does not remove the uranium 
n of the environment is minimal (factors scored 

storical releases and there are no significant 
health is relatively effective (factor scored a 

lume of material (factor scored a 1). 

ImDlementability: A large number of wells are required to successfully implement this option due to 

high aquifer transmissivities and relatively steep piezometric gradients. The consauctability is 
relatively low (factor scored a 3). Due to rhe large number of 
potential for clogging of the injection wells, the operational 
a 3). This system would require 24-bow-perday maintenance, own would have to be 
corrected quickly (factor scored a 4). The abitity to obtain ag mal for injection of water 
into a sok-sour# aquifer and obtain access for wells and pip ent would likely be severely 
limited (factor samd a 1). The availability of services, equipment, and personnel to perform this 
type of work is mt a problem (factors scored a 5). 

vely low (factor scored 

Sediments/So ils 
This is the same as Alternative 2, and all comments apply. 
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7.1.1 1 Alternative 11 - Groundwater: Recharae Area Modification: SedimentdSoils: 

ing Paddys Run and the stom sewer outfall ditch) would be 
flow and contamination pattern of the aquifer because of the 

small volume of water affected relative to the total recharge to the aquifer. The reduction in 
uranium loadings and the outfall ditch is also limited by the completed and 
planned projects to inant loadings to these surface water courses. All effectiveness 
factors are scored as 

Imdementability 
The limitation on effectively diverting the stream during high flows adversely impacts constructability 
(factor scored a 2). Possible damage s exceeding design specifications 
would impact operational reliability (factor 
removal of sediment and debris and inspec 
Agency approval of the modification of 
contarmnafed community and accepting 
smm community (factor scored a 3). The implementability of this option does not require 
specialized services, equipment, or personnel (factors scored a 5). 

would consist of periodic 
integity of the liner (factor scorexi a 4). 

, but lower quality, intennittent 
must consider the destruction of a small 

Sediments/Soils 
"his is the same as Alternative 2, and all comments apply. 

7.2 COST EVALUATION 
Cost evaluations wen prepad  for each alternative to provide of alternatives. 
Because of uncmfaWes asso&ed with several of tk akmatives at this phase of the stud& it was 
not practical to define tbe cost of each altemadve. For purposes of mis report, 
0, and Low (L) relative cum are provided aod uc rbown in Table 7-1. De 
operation and maintenance costs will be prepared wiwithin tbc detailed analysis. 

7-9 
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7.3 ALTERNATIVES RETAINED FOR DETAILED ANALYSIS 
e altematives for consideration during detailed analysis, the composite evaluation was 

addition, consideration was given to preserving a range of treatment and containment 

Table 7-7, the range of the rating values is narrow with the majority of alternatives 
receiving relative costs of high or medium. However, two of the alternatives (Alternatives 10 and 
11) receiving the low 
of human health and 
Groundwater. Plume VSoil: Single-Layer Cap and Alternative 11 - Groundwater: 
Recharge Area Modi enfloil: Excavate, On-Site Disposal will not be canied forward 
for detailed evalu mative 8 - Groundwater: Extract, Discharge; 
SedimeWSoil: Sin not been retained for evaluation since Alternatives 2, 4, and 6 

are similar by providing the same action on groundwater, but more viable Options for the handling of 
soils and sediments. 

The remaining altematives will be retain 
within the detailed analysis and include: 

Alternative 1 -Groundwater: No Actio : No Action 

luding No Action) are shown to provide unsatisfactory protection 
in the long term. For these reasons, Alternative 10 - 

the No Action Alternative for evaluation 

Alternative 2 -Groundwater. Extract, Discharge; SedimenWSoils: Excavate; &-Site Disposal 

Alternative 3 -Groundwater: Extract, On-Site TEeatment, Di ents/soils: Excavate, 

Alternative 4 -Groundwater. Extras, Dkhargc , Off-Site Disposal 

Alternative 5 -Grodwater: Exma, On-Site T~eatment, Di 

Alternative 6 -Gnnmdwarer: Extract., Discharge; SedhenWSo avate, On-Site Treatment, On- 

Alternative 7 -Grormdwao=r: Extract, On-Site Treatment, Discharge; Sediments/s 

Alternative 9 -Groundwater: Extract, On-Site Tnatma Discbarge, sediments/soils, 

&-Site Disposal 

Site Disposal of Residuals 

Site Trearment 

cap 
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8.0 COMPLIANCE WITH APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS (ARARS) 

th transition from the screening of alternatives to the detailed analysis, it becomes 
verifying ARARs. CERCLA requires that remedial actions achieve a level of 

ard of control of hazardous substances, pollutants, or contaminants that, as a 
minimum, assures the protection of human health and the environment. With respect to those 
hazardous substances, pollutank, and contaminants that will remain on site, CERCLA further defines 
this level as that rem ch at least attains legally applicable or relevant and appropriate 
standards, requireme itations. 

ARARs = classified cal-specific, 2) location-specific, and 3) action-specific. Chemical- 
specific ARARS ad 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 
sening and nature of the site, and action- 
requirements or limitations on the specific re 
Thus, the determination of the potential 
specific to that site and the individual acti 
of the site, and the general scope of the 

relate to technology or activity-based 
ctions taken with respect to the type of wastes. 
mposed actions at a site is based on factors 

the nature of the contamination, the location 
al action alternatives. 

The potential ARARS identified for Operable Unit 5 are discussed in Appendix B. 

... 
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FMFC45124 
rrryun27.1990 

TABLE A 4  
ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER 

2OOO-SERIES 

.WELL SAMPLING 
DATE 

2486 
2487 

2488 

2006 2489 

2007 

2008 

201 3 3Q86 

2487 

2014 2488 

2015 2QW 
3QN 

4Q86 

COMPOUND 

Trichloroethene 
Acetone 

C ycloexane 
Di-n-butyl phthalate\ 
Methylene chloride 

2-Butanone 
2-Propanone 

Methylene chloride 
Toluene 

2-Butanone 
2-Propanone 

Methylene chloride 
Phenol 

Di-n-butyl phthalate\ 
Methylene chloride 
s (2-Ethylhexyl) phtha 

2010 2488 2-Propom 

bi 
201 1 3Q86 

2488 
3-Nitroaniline 

Carbon disulfide 
ISOphOlro~ 

Methylene chloride 
N - N i ~ ~ ~ ~  

Toluene 
Acetone 

2-pmpanol 
AcaOne 

CyCIO&XanC 
2-propanone 

bis (2-EthyIhexyl) phtha 
l , l , l - T & h l o m W  
l,l , l-TriChlOmW 

TrichloroetfLene 
Acetone 

l,l,l -Trichlorr~etb~~ 
1,l-DiChlorethane 

CONCENTRATION QUALIFIER 
(mgfl) 

0.0044 
0.58 
0.6 

0.008 
0.005 
0.004 
0.017 
0.008 
0.003 
0.002 
0.005 
0.008 
0.014 
0.004 
0.006 
0.05 

0.008 
0.001 
0.003 
0.007 
0.009 
0.034 

0 . m 3  
0.195 
0.037 
0.05 

0.008 
0.002 
0.001 
0.01 

0.005 
0.735 
29.6 

* 
* 
JB 
B 
J 
B 
B 
J 
J 
JB 
B 

JB 
B 
B 
J 
J 
JB 
J 
B 
B 

* 

J 
J 

* 
* 

0.002 J 
0.m J 

0.005 1 * 
0 . m 9  
0.0037 

0.12 * 
0.007 

0.001 1 * 
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TABLE A-8 
(Continued) 

WELL SAMPLING COMPOUND 
DATE 

2016 

2017 

201 8 

2019 

2020 
2021 

2022 

2034 

2037 

2042 

2052 
2053 

2054 
2060 

2487 ACetOlE 
Cyclohexane 

1.1.1 -TriChlor~ethane 
1.1 -Dichlorethane 

4487 1.1.1 -TriChlor~ethane 
2488 1.1.1 -Trichlor~ethane 

bis (2-Ethylhexyl) phtha 
2487 ACetOIE 
2488 bis (2-Ethylhexyl) phtha 
4 4  ACetOIE 

2-proPanol 
AC&OE 

cyclohexane 
2-propanone 

1,l 1 -Trichlor~etbam 

Methylene chloride 

Tetrachlorpethene 

2 4  N - N i m & i p b y l &  
3 4  
4486 
2488 

2488 

2Q88 
Butyl benzyl phthab 
Di-n-butyl phmalate\ 

Etfiylbcnzene 
Muilylene chloride 

Total xym 
2Q88 Baume 

Di-n-tutyl aht)mlnbc\ 

2488 2-prppanone 
Methylene chloride 

3488 2-PmpaLlonc 
2 ~ a g  2-ButanOne 

2-Ropanoae 

(2-EthYlheXYl) phtha 

Methylene chloride 
1QW Di-n-buty-\ 
3Q86 l,l,l-TriChlOrOem 
4QM 1 * 1 , l -Tr ich lor~eW 
2487 Acetone 

CONCENTRATION QUALIFIER 
(mgfl) 

0.104 
0.02 

0.0189 
0.0023 

0.005 13 
0.006 
0.001 
0.93 

0.W 
17.7 

45 
24.5 
0.9 

0.0 13 
0.022 
0.021 

0.0105 
0.01 19 
0.003 
0.001 
0.01 

o.Ooo11 
0.00007 
0 . m 1  

0.01 
0.006 
0.001 
0.m 

' 0.002 
0.002 
0.003 
0.001 
0.006 
0.007 
0.007 
0.009 
0.004 
0.002 
0.005 
0.012 

B * 
* 
J 
J 
JB 

B 
JB 
J 
JB 
J 
JB 
J 
J 
J B .  
J 
J 

J 
J 
JB 
B 
J 

* 
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TABLE A 4  
(Continued) 

FMFcMl24 
ArUpan. 1990 

WELL SAMPLING COMPOUND CONCENTRATION QUALIFIER 
DATE (mfm 

Acetone 
Cyclohexane . 

Cyclohexane (dup.) 
1.1.1 -Trichloroethane 

Diethyl phthalate 
2-Pro~anone 

2487 

2488 
3488 

Methyleie chloride 
Toluene 

448 

2019 

EMR-8 2487 

* : Qualifier not included in the data. 
J : Compound detected but Mow the co 

B : Compound was found in the method 

tation limit. 
The value pmmexi is an estimate. 

0.0405 
0.042 

0.0125 
0.087 
0.02 

0.01 1 
0.008 
0.004 
0.007 
0.004 
0.003 
0.001 
0.16 
0.19 
0.01 
0.003 
0.014 

0.0308 
0.012 

B 
B 
J 

JB 
J 
J 

JB 
B 

. . .  

A-17 



FMpc-124 
AUl\mn. 1990 

TABLE A-9 
ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER 

3ooo-s- 

Benzine 
Di-n-butyl phthalate\ 

Ethylbenzene 
Methylene chloride 

Toluene 
Total xylene 

2.45-n.  Silvex 

Cyclohexane 

2,4-D 

34 1,l.l -TriChlor~ethane 
2 4  ACetOne 

3 4  Acetone 

4Q86 Acetom 

2487 

3Q86 
2487 

4486 
2487 
3Q86 
4486 Bromoform 

Trichloro- 
2487 Acetone 

CY&- 
3Q86 AcetoDe 

2-propanol 
4486 2-propanol 
2487 Acetone 

CyClOhCXaIE 
3Q86 Acetone 

2-propanol 
3Qw Acetone 

2-plropanol 

2-propanol 

2-propanol 

0.004 
0.003 
0.002 
0.005 
0.01 
0.003 

O.Oo406 
O.ooo694 

0.006 
0.04 
0.022 
8.76 
26.4 

0.012 
4 

0.0298 
0.0102 
0.0017 

10 
5 

1.03 
0.0342 
0.001 1 
0.0024 
0.001 
0.0408 

0.83 
3.6 

8.39 

WEU SAMPLING COMPOUND CONCENTRATION QUALlFIER 
DATE (m@> 

2488 2-Propanone 0.037 B 
4-Methyl-2-mntanone 0.003 J 

3008 

3009 

3010 

3013 

3014 

3016 

3017 

3019 

3020 

J 
JB 
JB 
B 

JB * 
* 
* 
* 
* 
L 

* 
* 
* 
* 

* 
* 
* 
L 

* 

L 

* 
L 

* 
* 
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FMPCM124 
A4u8t 27.1990 

TABLE A-10 
ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER 

4OOO-SERIES 

WELL SAMPLING COMPOUND CONCENTRATION 
DATE (ma) 

3486 1.1.1 -Trichl010&~1~ 0.002 
2487 Acetone 0.0156 

Cyclohexane 0.02 
3486 Carbon Disulfide 0.032 

Butanol 0.18 
2487 Acetone 0.0213 

Cyclohexane 0.012 
4101 2-Chl0r0phen01 0.003 

2-Propanone 0.005 
4-Methyl-ZpentanOne 0.003 

* : Qualifier not 
J : Compound de 

B : Compound was found in the method blank. 

contract required quantitarion limit 
The value presented is an estimate. 

. . .. 

QUALIFIER 

* 
* 
* 
JB 
JB 
JB 

A-19 
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August 27.1990 
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mBc-Wl24 
Ayua 27.1990 

TABLE A-12 

SOIL DATA' 
URANIUM 

ROUTINE SOIL SAMPLING LOCATIONSb 

SIDE FMPC BOUNDARY OUTSIDE FMPC BOUNDARY 

CONCENTRATION NO. CONCENTRATION 
RANGE AVERAGE OF RANGE AVERAGE 
(pcWC (pcW SAMPLES (pci/g) (Pci/g:, 

1976 6 3.1-39.1 11.0 
1 977 6 12.3 
1978 6 10.4 
1979 6 9.8 
1980 6 7.9 
1981 6 11.6 
1982 7 5.3 
1983 7 14.0 
1984 14 13.84 
1985 7 0.42-35.88 7.11 
1986 14 2.35-46.37 10.02 
1987 14 3.0-56.0 

18 2.8-73 
18 3.1-79 

a ~ p t h  of samples taken from zem to f~ 
b D o ~  FMPC Environmental ~0nit0- 

eNot applicable 
fAll 1989 data is draft 

per gram 
Ot sampled 

NSd 
NS 
NS 
NS 
NS 
NS 
NS 
8 
16 
8 
14 
14 
38 
34 

- 
2.0-16 

1.08- 19.29 
0.35- 14.15 
1.35-3.39 
1.4-8.3 
1.4-6.1 
1.9-9.1 

4.2 
5.22 
2.35 
2.09 
2.9 
2.7 
4.7 

. . . . . . . . . . . . . 
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RADIONUCLIDE 

='Neptunium 
. ... "aPlutonium 

TABLE A-13 
RADIONUCLIDES IN SOIL' 

OUTSIDE FMPC BOUNDARY 

FUFCMlU 
rrrypa 27.1990 

NUMBER OF CONCENTRATION (pCi/g) 
MAXCMUM SAMPLES 

25 
25 
25 
25 
25 
25 
25 
25 

h4INmuM 

0.0 
0.0 
0.0 
0.0 
0.6 
0.4 

0.4 

1.4 

0.0 
0.0 
0.0 
4.0 
1.6 
2.0 
1.7 
11.8 

A-22 



--OS124 
CrnlPrtn. 1990 

TABLE A-14 

SUMMARY 
URANIUM CONCENTRATIONS IN SOIL 

. . . .  . 

AVERAGE NUMBER OF MIMMUM MAXIMUM 

<Pci/g) LOCATIONS @W) @Ci/g> 
ONCENTRATION SAMPLING CONCENTRATlON CONCENTRATION 

FMPC RI P F o g r a m b  13.7 
(sampling dates 
8/28/87- 10/26/88). 
0- to 6-inch . . . . . . . . . . . . . . . . . . 

FMPC RI P r o g r a m b  
(sampling dates 
8/28/87- 10/26/88), 
0- to 2-inch zone 

1984 sampling 5.6 

1986 sampling" 

'References: 

1.9 

23 

94 

118 

1.5 63.6 

2.7 

1 .o 

0.5 

51.2 

38.14 

36.5 

RI, 6 to dinch u)M: As1 map; soil sampling xm.U 
and U-238; dated 2/23/89. 

; s ~ m  Of U-234, U-235R36. 

1984 and 1986 sampling: IT Corporation, d a t ~ &  Interim Report - Air. Health 
Risk Assessma in the vicinity of tbe FMPC FwMU Ohio. 

%!e Figure 34.  

'perimeter of FMPC, both on and off site (off site area generally to the east). 
%road coverage within five-mile radius of FMPC. 
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TABLE A-15 

- Year 

1985 

1986 

1987 

1988 

1989’ 

TOTAL URANIUM CONCENTRATION IN SOIL 
PARALLEL VEGETATION AND SOIL SAMPLING‘ 

Number of Concentration 
SamDles Ranee (DCU~C)’ 

... . . . 

1.08 - 64.32 

d 

1.2 - 23.8 

8 1.4 - 5.4 

bpicocuries per gram 

mot sampled 

’Not applicable 

‘1989 Data is draft 

Average 
Concentration (~Ci/g) 

9.84 

- 
5.78 

3.1 

5.4 

A-24 



TABLE A-16 
RADIONUCLIDES IN SURFACE WATER' 

--OS124 
Auusn. 1990 

LOCATION CONCENTRATION RANGE @Ci/l) 
1985 1986 1987 1988 

GMRb 0.8 1-7.2 1 1-8 COP-8. 1 0.9-8.6 
PRd 0.4542 8.3 8 0.81-639 4 9 - 1 6  ~0.45-824 
ssov NS' NS NS NS 

Gross Beta 

Cesium- 137 

Radium-226 

Radium-228 

~ttontium-90 

Technetium-99 

uranium-234 

UraniUm-235/236 

Uranium-238 

GMR 0.8 1- 17.12 0.81-55 2.7-108 3.6-36 
PR 0.90- 140.09 0.54-164 1.4-32 1.8-369 

NS NS NS NS 

.43-4.41 44 10.0 Q.Oo-c4.16 c3.9-c7.5 
NS NS NS NS 
NS NS NS NS 

SSOD 

GMR 
PR 
SSOD 

GMR 
PR 
SSOD 

GMR 
PR 
SSOD 

GMR 
PR 
SSOD 

GMR 
PR 
SSOD 

GMR 
PR 
SSOD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 
4 . 5 4 . 5  3$a.454.45 . . . . . . . . 

" 4.45-0.45 4 . 5 4 . 8  
. . . . . . . . . ..... 

NS NS 

43-4 
4 . 5 4 1  
NS 

~1.1-2.4 
NS 
NS 

4 .5 -4 .5  
4 .5 -~0 .5  
NS 

4 3 4 0 . 9  
45-;<0.9 
NS 

4 . 6 4 . 7  
NS 
NS 

1 .OM86 2-7 c 1 1.940.9 
NS NS . NS 
NS NS NS 

3.40-458 0.81-1 
NS NS 
NS NS 

0.15-0.20/0.04-0.07 0.03010.005~627 4.2-0.2 
NS NS 

NS NS NS 
Np 

3.41435 0.81-1.1 0.8-1.2 
NS 
NS 

~0.45-0.45 
~0.45-0.90 

NS 

4.45-0.90 
4.45-0.90 

NS 

0.08-0.14 
NS 
NS 

4.1-~10.6  
NS 
NS 

0.78- 1.2 
NS 
NS 

4.02-4.02 
NS 
NS 

0.73- 1.1 

Footnotes are at the end of the table. 
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TABLE A-16 
(Continued) 

LOCATION CONCENTRATION RANGE @Ci/l) 
1985 1986 1987 1988 

GMR 0.88- 15.57 0.81-4.6 0.74-3.9 0.6 1-2.9 
GMR O.4O1l.O ~0.67-3.39 
PR 0.47-1,827.9O 0.54-7 18 0.47-88 0.27-812 
PR 0.95-7.06' - 
SSOD NS NS NS 3-905 

'AU data from FMPC Envim 
Great Miami River. 
'Concentration less than repo 

Taddys Run. 
'Stom Sewer Outfall Ditch. 

Tmm lT Interim Report Air, Soil, Water, and H 
1986. 
From lT Hydrogeologic Study of FMPC Di 

ring Reports, except w h e ~  noted. 

Not sampled. 

em in the Vicinity of the FMPC (Exhibit D), 

Miami River, August 1988. 

A-26 
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TABLE A-17 
RADIONUCLIDES IN SURFACE WATER 

RYFS SAMPLING 

PRc NSd 
SSOD' NS 

Uranium-235R36 G <1.0 
NS 
NS 

Urani~m-238 1.0-1.8 
NS 
NS . . . . . . , . ...... 

u-sum' GMR 
PR 
SSOD 

U-TotalS GMR 
PR 
SSOD 

Radium-226 GMR 
PR 
SSOD 

Radim-228 GMR 
PR 
SSOD 

Technetium-99 GMR 
PR 
SSOD 

P l ~ t o ~ i ~ m - 2 3 8  aMR 
PR 
SSOD 

mutoni~m-239/240 GMR 
PR 
SSOD 

NS 
NS 

c1.0 
NS 
NS 

< 1 a 2 . 0  
NS 
NS 

1.0-3.60 < 1.0-4.10 
NS NS 

NS 
NS 

NS 
NS 

- 
1989 

FILTERED 

<1.0 
1.24.0 

< 1 .O- 15.9 

4 . 0  
<1.0 
c1.0 

<1.0 
2.8-6.2 

4.0- 15.9 

c1.0 
5.0-10.10 
0.W31.80 

1 .oo 
9.0025.00 
2.00-44.0 

4 . 0  
c1.0 
4 . 0  

c3.043.4 c3.0-5.0 4.0-5.0 
NS NS 
NS NS 

4 0 . 0 4 . 4  <30.0-%.9 .6 
NS NS 
NS NS 

4.0 <1.0 4 . 0  
NS Ns 4 . 0  
NS NS 4.0 

... 

4 . 0  <l.O 4.0 
NS Ns 4 . 0  
NS Ns 4.0 

UNFILTERED 

c1.0- 1 .o 
1.3-5.0 
<1.0 

< 1.041.1 
<1.0 
<1.0 

C1.0-1.2 
2.0-6.8 

1.3 

<l .0- 1.20 
3.D11.80 

1.30 

<1.00-3.00 
5.0019.00 
2.0024.00 

4.0-2.4 
<LO. 
c1.0 

CONCENTRATION RANGES (pCi/l) 
LOCATION 1988 

FILTERED' UNFILTERED 

GMRb c1.0- 1.9 c 1 .0-2.2 

e3.0 
<3.0 
e3.0 

~30 .0  
40.0 
40.0 

4.0 
4.0 
4.0 

see f o o ~ t e 3  a! end of table. 
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TABLE A-17 
(Continued) 

CONCENTRATION RANGES @Ci/l) 
LOCATION 1988 1989 

FILTERED' UNFlLTERED FILTEREDUNFILTERED 

GMR e 1 &2.4 e 1 .O-2.6 c1.0 c1.0 
PR NS NS c1.0 c1.0 
SSOD NS NS c1.0 c1.0 

Thorium-230 c1.0 c1.0 c1.0 4 .O-1.3 
NS NS c1.0 c1.0 
NS NS c1.0 c1.0 

Thorium-232 4 . 0  4 . 0  c1.0 c1.0 
NS NS c1.0 c1.0 
NS NS c1.0 c1.0 

Strontium-90 GMR 4.0 4 . 0  4.0 4 .O 
PR 4 .O 4 .O 
SSOD 4.0 4.0 

Cesium-137 GMR 60.0 40.0-40.0 
PR 60.0 40.0 
SSOD 40.0 40.0 

Nobelium-237 GMR 4.0 c1.0 
PR NS NS 4 . 0  4 . 0  
SSOD NS NS 4 . 0  c1.0 

RUthdm-106 GMR < 150.0 < 150.0 <150.0 <150.0 
PR NS NS <150.0 
SSOD NS NS <150.0 

The data rue presented for flltenxl and unfiltered water samples. 
ereat Miami River. 
"paddys Run. 
*ot sampled. 

%torn sewer outfall ditch 
%-Sum is the additive total of U-234, U-235/236, ami U-238 umcumt~ 'm. 
Unalyzed for total d u m ;  units ug/L 
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TABLE A-18 

AVERAGE TOTAL URANIUM CONCENTRATION 
IN PADDYS RUN SURFACE WATER 

1975 THROUGH 1989 

CONCENTRATIONS (ug/l) 
AT VARIOUS 

SAMPLING LOCATIONS 

YEAR W5N9 w7 w10 w11 SOURCE 

1975 6 27 NAb NA d 
1 16 NA NA d 
1 14 NA NA d 
1 22 NA NA d 
1 15 NA NA d 
1 28 NA NA e 
1 31 NA NA e 
1 17 NA NA e 
1 1 1 2  NA NA e 
1984 2 23 NA NA f 
1985 g 
1986 g 
1987 0 
1988 g 
1989 h 

Sampling locations are as follows: W5, immediately south of Ohio Route 126; W9 at 
railroad/stream intersection on FMPC property; W7, confluence of Paddys Run and stom sewer 
outfall ditck WlO, near K-65 sites, and W l l ,  just upsheam o 
outfall ditch am€luence. 

"Data not available. 
'Average value is probably too high due to a single high 

dDames and Moore Gmnd Water Study, Task C Report, 1985. 

?rJLo FMPC Emriromnernal Monitoring Report for 1980, 
'Nu> FMPC m e n t a l  Monitoring Report for 1984. Converted 6rom pCi/l to ugA by 

rWMC0 FMPC EuvimnmcxUal Monitoring Report for 1985, 1986, 1987, and 198 

~ ~ , a v a a g e o f t w o ~ , ~ r e d d a t a u s e d .  Datavalinationisnot 

and storm sewer 

included in the average. 

1 pCi = 1.4925 ug. 

frompCi/lto~@lby1pcI=1.4925ug. 
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TABLE A-20 
URANIUM CONCENTRATIONS IN SURFACE WATER OF THE GREAT MIAMI W R  

(REPORTED IN FMPC ENVIRONMENTAL MONITORING REPORTS) 

w4 

w1 
w3 
w4 

w1 
w3 
w4 

W l  
w3 
w4 

W l  
w3 
w4 

NUMBER OF CONCENTRATION pCi/l' 
YEAR SAMPLES MINIMUMMAXIMUM AVERAGE 

1984 52 0.68 25.7 1.6 
52 0.68 16.2 1.6 
52 0.68 19.0 1.6 

1985 52 0.95 8.8 1.6 
52 0.95 2.6 1.6 
52 0.88 15.6 1.9 

52 0.81 3.0 1.2 
52 0.8 1 2.4 . 1.4 
52 0.81 4.6 1.4 

52 0.74 2.2 1.2 
52 0.88 3.9 1.6 
52 1 .o 3.0 1.7 

1988 1.6 0.98 
2.8 1.5 
2.9 1.4 

T i c a w i e  per liter. 

...... 
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TABLE A-23 
URANIUM CONCENTRATIONS IN GREAT MIAMI RIVER SEDIMENTS 

1988 THROUGH 1989. 

.. . 

CONCENTRATION @Ci/g)b 
LocATIoN YEAR U-234 U-235/236 U-238 U-SUM 

1988 4.6' 4.6 4 . 6  0.00 
. .  1989 0.6 4.6 4.6 0.60 

W3E 1988 4 . 6  4.6 4.6 0.00 
W3E 1989 4 . 6  4 . 6  c0.6 0.00 

1988 4.6 4 . 6  4.6 0.00 
1989 4.6 4.6 4.6 0.00 

1988 4.6 4.6 0.6 0.60 
1989 4.6 4.6 4.6 0.00 

1988 0.7 4.6 0.6 1.30 
1989 4.6 4 . 6  4.6 0.00 

GMR3W 1988 4 . 6  1.1 2.50 
GMR3W 1989 4.6 4.6 0.00 

GMR4Wlh 1988 4 . 6  0.9 1.60 
GMR4W 1989 4 . 6  4.6 0.00 

. . . . . . . . . . . . . . . . 
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TABLE A-27 

RADIONUCLIDES IN SEDIMENTS OF THE STORM SEWER OUTFALL DITCH 
RTED IN FMPC ENVIRONMENTAL MONITORING REPORTS) 

CONCENTRATION 
RANGE 

YEAR <pCwa 

uranium-234 1984 N A ~  
1985 NA 

. Urani~m-235/236 

1986 

1987 
1988 
1989 

Uranium-238 1984 
1985 
1986 
1987 
1988 
1989 

Uranium-total 1984 
1985 
1986 
1987 
1988 
1989 

Radium-223 1984 
198s 
1986 
1987 
1988 
1989 

Radium-224 1984 
1985 
1986 
1987 
1988 
1989 

1.7-24.0 
0.34-10.60 

0.81-25 
<1 .of- 19 

NA 
NA 

0.04459 
4.05-2.6 

0.055- 1.08/0.024- ,1Sh 

2.82-2 14.6 1 
4.2-335 

NA 
NA 
NA 

NA 
NA 

0.10-0.64 
NA 
NA 
NA 

NA 
NA 

0.064- 1.3 
4.110-6.% * 

0.32- 1.7 
0.29- 1.9 

NUMBER 
OF 

SAMPLES 

_c 

1 3  
IU 
IU 
24 

- - 
IU 
Iu 
IU 
24 

- - 
Iu 
Iu 
Iu 
24 

16 
5 '  

Iu - - - 
- - 
Iu 
Iu 
Iu 
24 

AVERAGE 
CONCENTRATION 

(Pci/g> 

NA 
NA 
6.2 
2.76 
4.5 
4.3 

NA 
NA 

0.24g1Q.35~ 
0.22 
0.38 
4 . 1  

NA 
NA 
7.8 
3.33 
5.6 
5.0 

77.35 
17.9 
NA 
NA 
NA 

NA 
NA 
0.29 
NA 
NA 

see foomotcs at end of table. 



TABLE A-27 
(Continued) 

E YEAR 

1984 
1985 
1986 
1987 
1988 
1989 

ThOdW-228 1984 
1985 
1986 
1987 
1988 
1989 

Thorium-230 1984 
1985 
1986 
1987 
1988 
1989 

'Ihorium-232 1984 
1985 
1986 
1987 
1988 
1989 

mtonium-238 1984 
198s 
1986 
1987 
1988 
1989 

see foomotes at axl of table. 

CONCENTRATION 
RANGE 
WW 

NA 
NA 

0.1 7- 1.3 
0.549-1.92 
0.2 1-0.98 
0.39-2.4 

NA 
NA 

0.3@ 1.8 
0.342-2.860 

0.35- 1.8 
4.33-2.0 

NA 
NA 

0.34-1.1 
0.4% 1.8 
4.0-3.4 

NUMBER AVERAGE 
OF CONCENTRATION 

SAMPLES (Pci/s) 

- 
IU 
IU 
IU 
24 

- 
IU 
IU 
xu 
24 

- 
IU 
IU 
IU 
24 

- 
N 
N 
N 
24 

NA 
NA 
0.68 
0.806 
0.72 
0.76 

NA 
NA 
0.74 
0.901 
0.74 
0.68 

NA 
NA 
0.84 
0.80 
0.64 
<1.0 

NA 
NA 
1.3 

0.63 
0.91 
4 . 5  

NA 
NA 

0.13-3.4 0.63 
0.30-2.19 0.75 
0.30-1.7 0.64 
< 1.0- 1.1 <LO 

NA 
NA 

NA (. NA 
NA - NA 

O.OO23-O. 17 Iu ........... 0.028 
4.020 N 

<0.001-0.02 Iu 
4.012- 1 .o 24 
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TABLE A-27 
(Continued) 

CONCENTRATION 
RANGE 

YEAR ( m g )  

1984 NA 
1985 NA 
1986 0.0048-0.1 1 
1987 4.020-<0.030 
1988 4.001-0.05 
1989 4.012- 1.0 

4.3- 16.0 
2.5-6.9 
0.1 1-5.4 

4 . 1 4 . 3  
4 .0  
4.90 

NUMBER AVERAGE 
OF CONCENTRATION 

SAMPLES WW 

NA 
NA 

IU 0.024 
IU cO.02 
IU ~0.005 
24 CO.07 

2 
2 
IU 
IU 
IU 
24 

10.2 
4.7 
1.5 

<1.2 
4 . 0  
4.90 

8picocuries per gram 

Lomaion mailable 
'All 1989 data is draft 
fconcentratl 'on less than stated de 

h o t  anal- 
ot applicable 

gU-235 
hu-236 
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TABLE A-36 
RADIONUCLIDE CONCENTRATIONS IN WETLAND PLANTS ON THE FMPC 

(lU/FS SAMPLING) 

RADIONUCLIDE TYPE AND CONCENTRATION RANGE W g )  
SR-90 TC-W U-234 U-235, -236 U-238 SUMMARY OF U A m  

4.5-0.9 4.9 4.6 4.6 4.6 -b 

.6 4.5~1.0 NAG 4.6-1.4 4.6 4.6- 1.9 4.6-3.3 
C W  Root 4.2-4.6 45-4.9 NA 4.6-2.6 4.6 ~0.6-3.8 4.6-6.4 
Sedge Leaf 4.2 4 . 7 4 . 3  NA 4.6 4.6 4.6 
Grass Leaf 4.2-4 .3  ~0.6 4.6 - 
Grass Root 4.2 4.6-1.3 4.2-22.3 5.1-3 1.3 

TO- 'on less than 

b~ uranium isotopes MOW detection limit 

CNOt analyzed. 

A-59 



FMPC-05124 
August 27. 1990 € 

E U 

3 

2 

? 
c! 
I 

V 

8 
d 
Y 
d 

3 

5 
p1 
W 

s" 
E 

u u u u  z z z z  

' 5 5 5 5  
p L p 1 p L P c :  

A-60 



. . . . . . . 

APPLICABLE OR RELEV PROPRIATE REQUIREMENTS 

. . . . . . . . 



pMpc-05124 
August 27. 1990 

ABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (M) 

rgy (DOE) must generally comply with all provisions of federal 
tcs and regulations as well as all applicable state and local requirements. In 

Operable Unit 5 Within the Comprehensive Environmd fisponse, Compensation, and Liability 
Act/Superfund Amendm rization Act of 1986DJational Contingency Plan 

Feed Materials Production C a m  (FMPC) is required to 

and appropriate lquheul- 'The plrpose of this appendix 

soucccs. Tbis information was pnsented to DOE on 
of Alternatives presentation and is based on project and June 13, 1989 in the hi 

ngulatoy information available at the time. 
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TABLE El (Continued) 
OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 

QUIREMENTS AND GUIDANCE TO BE CONSIDERED 

TBCS 

R U p h l C l l t  Description 

Thnshold Limit values, American Confermce 
of Governmaual Wustrial Hygienists 

Radioactive waste Managanent 
(DOE order S820.M) 

Radiation Rotection of the Public and 
Eavimnmau (DOE Order 54005) 

This order may affect the 
administrative ability of 
alternatives which cause 
disturbana or desuuctian 
of wetlands 

Sets requirtmeats for management 
of radioactive waters I DOE 
fadtities 

Sets rcquimnaus for protection 

fn#n radioaaive materials at DOE 
fpdlitie? 

*:qptnkem 6om ladbauive materials 

of the public and the enrironmcnt 

wmartp .............................................. for protection 

B-2. 



TABLE B-1 (Continued) 
OF POTENTLU APPLICABLE OR RELEVANT AND APPROPRIAm 
QUIREMENTS AND GUIDANCE TO BE CONSIDERED 

. . . . .  .......... ............. ......... 
............... ....... .:.:_ .......... . . . . .  ........... . . . .  .............. . . . .  
........ ... 

. . . . .  

Action-Specific ARARS 

Description 

OSHA Requirements ( 
29CFR1910, and 2 

Clean Water Act 
Ambient Water 
(33USC1313, $1 sac) 

NRC Regulations for Standards for 
Roteuion Agahm Radiation (loCz.R20) 

U.S. EPA Regulaatom far NtdanJ Emlarian 
Sthdanls for Radionudide Emisahm hwn 
DOE FaciIides (4ocFR41) 

S I f e  Drinking Wuer Act (-141 to 149) 

0bioGenerPl-PIotecdonStaut.rA. 
(OAC 3701 to 7Q 

OhiORsdiatianPIptecoioaStSd8I& 
(OAC 3701-38) 

B-3 

Required for worirers engaged 
in on-site remedial activities 

Alternatives include discharge to 
surfs# watels 

Rovih stmdmis for discharge of 
darnlclidcd to llnmuictcd artas 
(air and water), a variety of waste 
dispospl rcquirrments ( l i d  
mamhls), and sets guidelines for 
surveys, personnel monitoring, and 
other radiatim safety quircmenrs 

PIOvides star&& for control of 
nsiduol radioaaivc materials from 
inactive uranium processine sites 



FMFc-05124 
August 27. 1990 

TABLE B-1 (Continued) 

REQUIREMENTS AND GUIDANCE TO BE CONSIDERED 
LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 

RU?UilUklCIlt . Description 

...................................... .>>:.:.:.:.:.:<.:. '.: : ::. ............. ..................... .:: ::.::.:.:.:.:.:.:.' .............................................. ) ........................................ 

(33-20 to 327) 

. Ohio Location 

Remedial alternatives may affect 
the Gnat Miami River 

Governs rhe location of hazardous 
waste rrcauna sorage, or disposal 
with rwpect to seismic conditions 
and floodplains 

Flsh and Wildlife Impmvanent Act The effects of No Acdon and thc 
coastruction, delrlolition, and 
dischargt activities must be considered 
if endangered species ale located in 
an am impacted by Operable Unit 5 

COE rregulations apply to both 
we- and navigable 
(33cFR320.329) lab for Ohio 

of 1978 (16USC742. et sea.) 

Rtgulatiau of activities affecdne 
watcrs of tbe U.S. (33-20 to 329) 

(OAC 374s-32) 

-nd Species Act of 1978 
06USClS31, seq,) 

m.and~coordtartioaAcr 
(16USClS31, - 

. . . .  

B 4  
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TABLE E 1  (Continued) 
OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
QUIREMENTS AND GUIDANCE TO BE CONSIDERED 

Description 

Ohio Regulfltion!? 
a. . Air Pollution 

OAC 374s-17-07 
OAC 374S-17-0S 
OAC 374s-17-07 

b. 

OAC 374s-17-08 
OAC 374s-21- 

Water polluoiar 
OAC 374s-81 

OAC 374s-1 

c. OtherReguladOns 
OAC 3701-38 

Escape, rtleases, and emissions 
toopenair 
Nondegradation policy 
Particulate emissions to air 
Fugitive dust emissions 
Emissions of organics to air 
Air woy 

DrinLing water nrlcs, sets M U S  for 
gmss alpha, beta and radium 226 
and tadium 228 

Water Quality Standards, 3745-014@) 
seo the criterion applicable to all 
WODCR, 374S41.05 sets forth the 
antidegndatian policy for suuc 

froar tk Ohio River 

imo air or water in umstxicted 
ucaa 

...... 

B-5 
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SUMMARY LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND GUIDANCE TO BE CONSIDERED 

Chemical-Specific ARARs 

Description 

Resource Conservation 
(RCRA), subtitle c ( 
safe Drinking 
a. Maximum 
b. Maximum 

Clan Water Act Ambiau Water Quality 
Criteria (33USC1313, et sa.) 

U.S. EPA Regulations for Envirorrmental 
Radiation Rotection Standards for Nuclear 
Power Operations (40CFR190) 

U.S. EPA Regulations for Health and 
Environmaual protecdan StsnriarAa 
for Uranium and Thorium MiIl Tailings 
(40Q;RW 

Sets stafdards applicable to hazardous 
waste tnatmart, storage, and disposal 

Remedial actions may provide cleanup 
to the MQs considered pursuant to 
SARA Section lZl(dXZ)(A)(ii) 

Remedial actions may involve 
dkhargc to surfact Waters 

40CFR190 establishes radiation dose 
limits to the public of annual dose 
equivalents not t~ ex& 2!3 mnm 
to tbe whole body 

Establishes cleanup limits for uranium 

pmdwater 
aad thorium mill uiliqs in soil and 

FmWb annual limirs of 10 mrem/yr 
(wWe body) for air emissions from 
DOE frdllfics 

B-6 
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DOE Order for Radiation Protection of thc Public and the Environment 
ptUl.51 Eebruarv 8. 19901 - Establishes standafds and requirements with 

to protection of the public and thc environment against radiation. 

ous waste management 
for facilities operated under authority of the Atomic Energy 

DOE Order for Enviromental Protection. Safctv. and Health Protection 
Information Rewrting Reau ircments 6484.1) CFebrUarv 24. 19811 - 

- 

0 DOE Order for Radioactive Waste Manancment (5 820.2A) (Seutembe r 26, 
1988) - Establishes policies and guidelines for the management of 
radioactive waste and contaminated facilities. 

t against radiation. 

. . . . . . . 
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Mill Tailings A a  and the NRC. It should also be noted that DOE orders an not promulgattd 
t frIl under the category of TBCS. 

of each of the primary federal TBCs presently being considered is given below. 

Health Effects Asstssments - Prrsents toxicity data for specific chemicals 
for use in public health assessments. Also considered applicable arc 

rs (CPFs) and referenced doses (RfDs) provided in 
(US. EPA 1989). 

0 - Docume~U~ U.S. EPA policy to protea 
nf or potenrid bescficial usc. ' h e  
es of groundwater: 

- Class 1 - Special Gmundwaters: Waters that a~ highly vulncrable to 
w- ' 'on and iclt cidrer implaccable or ecologically vital sources 
of water. 

- class2-Cwrauandpo of DrinLing waters and 
Waten Having other Bene : wateffthatafeaurcntlyused 
or that an pomthlly av 

of Limited Benefl 
- class3-0- Drinkhg Water and 

units an further 
subdivided iato the following two subcla%es: 
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0 m p  Water Rules - The rules for public drinking water an set fonh 
745-8141 tD 55 and includes M U S .  OAC 3745-82 
contaminant stardards. 

- For new wells infended for human consumption. 
ated under OAC 3745-9 by OEPA and ODNR. 

requinments for permits to inject fluids via wells are set fonh in 
OAC 3745-34. 

rity to establish and enfor# rules regarding private 
to the Dcpamnent of Health under ORC 3701. 

ems plan approvals. procedurrcs, 
for private water systems (OAC 3701-38). 

water supply systems an governed and approved 
C 3745-83 tD 95. 

Radiation Standards - Sulndardp for proteCtion and bandling of equipment 
and materials associated with ionizing radiation are governed by des set 
by the Ikparanent of Health 

may not e m  or BFC not tecz human Wth and the environment at 

a CERCLA site, it is llcccssary when dete rcquimnents or designing a remedy to 
evaluate nonlegally binding or plrnnulgated Criteria adviSories,-guidance, or policies for ptective 
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0 U.S. EPA Regulations for Health and Environmental Protection Stamlards 

ry sites d e r  Section 108 of the Uranium Mill Tailings Radiation 
Act of 1978 and to restoration of such sites following any usc of 
ce minerals under Section 10401) of the above-refercnd am 

-1 of residual radioactive material at designated processing or 

arising out of activities under licenses issued by the U.S. Nuclear 
Regulatory Commission (NRO and issued pursuant to the Atomic Energy 

amended, and the Energy Reorganization Act of 1974. 

0 

0 

state of Ohio ARARS 

State of Ohio ARARs and other criteria, ad 
Environmeatal protection Agency (OEPA) to ral arviroamental programs. OEPA shans 
several rrcsponsibilities with o r b  Ohio the Dcparm#nt of Health, the Department 
of Natural Flcsom (ODNR), and tk 

guidance include the authority of the Ohio 

on: 

Ohio Water Polludon C a m  1 Act (ORC Qlaae r 6111) - OEPA has th 
authority to admbiswr all of the federally maada&d water discharge 
prpgrama including tk NPDES pgrams for 911 sou1# categories 
(OAC 3745-3341 ~~UDU@ 3 7 4 5 - 3 m ,  md (UI 

m m  (OAC 37453). 

0 

(OM 3743 m). m 
by tk solid mb Ihzudou wosoe Division 0 

(OAC 374s-11- Ohio has dtveloped water e mndatda rppllcrMe to sutt surfux wrtcr (OAC 374S-144), m 
@Cy ( O X  374S-1-, mb h derim wrter 

Crieerir Qr dl mior da M WCS ( O X  3745-1a tD 32). 
specific criterir for chr?mial cuaKau&olls h8ve rn fa d y  kea 
c s a W b d  for Lab Erie rad the Ohio River. 

mrumwssuI-n-Qo B-10 I 
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0 Reso- Conservation and Recovew Act (42USC6901. et m.. as 

E identification, management, and disposal of hazardous waste. 
e&d and -60 to 279) - EStabW thC Criteria and Standards 

(NPDES), dredge and fill activities which may degrade or disturb 
wetlands or other aquatic habitats, and oil or hazardous substance splus to 
waren of the United States. 

0 - Criteria for 64 chemicals were 
Section 3WaXl) of the CWA. AWQC 

from ingestion of aquatic biota, and for the 
saltwater aqualic life. 

don of human health from expomn to 

0 

applicable to wetlands and navigable waters. 

0 

0 

consideration of the im f rernc4W actions on endangered and 
threatened species. 
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the FMpc was completed as pan of the Feasibility Snrdy Work Plan. The potential ARARS for 
Wgorizcd into thc following U.S. EPA-recommended classifications: 

Chemical-Sbtcific ARARs - Usually health- or risk-based numerical 
values or methodologies which when applied to site-specific conditions, 
result in the establishment of numerical values for each chemical of 
co~lcern These values establish dw acceptable amount or concentration 
of a chemical that may be found in or discharged to the ambient 
environment. 

0 Location-Soecific ARARS - Restrictions placed on the concentration of a 
uct of activities solely because they occur in special 

0 - Usually technology- or activity-based 
taaons on actions taken with  res^ to waste 

A brief discussion of each of the primmy federal awl stae of Ohio ARARS along with pertinexu 
agency-issued criteria, advisories, and gui ven below. A summary listing of potmtial 
ARARs is found in Table B-I. 

Federal ARARs 

Federal ARARs and other criteria, include the following: 

B-12 




