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AVLIS PRODUCTION PLANT
WASTE MANAGEMENT PLAN

DOCUMENT OUTI.INE DESCRIPTION

1. EXECUTIVE SUMMARY

1.1. BACKGROUND

The background of the document is presented to provide the scope ang
objectives ef the Waste Mapagement Plan, the overall conclusiens, the
methodology employed to establish the plan, and the implementation of the
results.

1.2, WASTE MANAGEMENT PLAN DOCUMENT SUMMARY

A zummary of each section of the plan is presented, highlighting the main

assessment topics listezd below:

Performance ob jectives.
Waste characterization.
Waste managemeni design criteria.
Haste management plan description.

O 0 o 0o ©

Haste management plan implementatien.

2. YWASTE MANAGEMENT FACILITIES DESIGN OBJECTIVES

2.1. PERFORMRNCE OBJECTIVES

The waste treztment and dispcsal design objectives are <pecified,
providing the esseitial parameters for the design of Waste Management

vil



facilities and describling the Waste Mapagement philosophy with regard to
regulatory compllance.

-

2.2, SFFETY OBIECTIVES

The commitment of the APP program to protect the general public and
operating personnel is expressed in this section.

5. AYLIS PROBUCTION PLANT WASTES

3.\, MWASTE CHARACTERIZATION

This sectiwn describes the origin; the physical, chemical and hazardous
properties; and the quantities of each waste stream generated during the
operation of the AYLIS Productien Plant.
5.2. WRASTE CLASSIFICATION

A system for generic classificstion of AVLIS plant-specific waste streams
is developed and each of the piant waste strrams is assigned a classification
to facilitate planning.

4, WASTE MANAGEMENT DESIGN CRITERIA

4.}, CGENERAL OYERYIEW

The design criteria for overall waste management facilities development

are formulated from AYLIS Preduction Plant performance objectives,
regulations, and design standards.

viil



4.2. GASEQUS WASTE MANAGEMENT DESIGN CRITERIA

Overall design criteria for the treatment and disposal of gaseous waste
are detailed in this section.

4.3, LIQUID WASTE MANAGEMENT DESIGN CRITERIA

Overall design criteria for the treatment and disposal of liquid waste
are detailed in this section.

4.4, 3S0LIC WASTE MANAGEMENT DESIGN CRITERIA

Overall design criteria for the treatment and disposal of solid waste are
detailed in this section.

5. WASTE MANAGEMENT PLAN DESCRIPTION
5.1. INTRODUCTION

Based on the AYLIS Production Plant waste management performance
ob jectives described in Section 2, the waste stream characterizations
developed in Section 3 and
the waste management criterlia assessed in Section 4, the overall AYLIS
Production Plant waste management planning is described in this section.

5.2. WASTE MANAGEME{T PROCESSES
A discussion of available waste treatment and disposal approaches for

each waste classification is first presented, followed by a survey of
technologies and methodolagies. i

ix E




5.3. WASTE MANAGEMENT PLAN
A matrix is presented, indicating the AYLIS Production Plant waste

management for each spenific waste stream. Here, the treatment and dlsposal
approach is detalled for each of the identified facility waste streams.

6. WASTE HMANAGEMENT PLAN IMPLEMENTATION

&.1. PLAN IMPLEMENTATION

Specific waste treatment and disposal facility requirements for

implewenting the plan are described.

6.2. GREEN-FIELD PLANT

Conceptual designs addressing waste management for the AF® Green Field

Facility are presented.

e e e o

e e



Air Quality Standards

AYLIS

Blodeaitrification

Burial Ground

(Shallow Land Burial)

Discharge

Clspersinn

Dispnsal

DOE

Green-field

Inmobilization

AVLIS PRODHZTION PLANT
WASTE MANAGEMENT PLAN

GLOSSARY

Thz2 level of pollutants in the atmosphare
“hat cannot be exceeded legally during &
specified time in a specified arr»a, as
regulatec by the DUE, EFA, NRC and the State
ef Tenriessee Department of Health.

Atomic Yapor lLaser Isctope Separation.

Treatment of liquid waste, with high nitrate
concentration, by bicdegradation to nitrogen
and oxygen.

Tract of land where radioactive waste
packages are buried in shallow irenches or
fioles.

The accidental or intentional spilling,
lenking, pumping, pouring, emitting,
eriptying, or dumping of waste into or on any
Jand, waier ot alir.

Relesse of radioactive material< or
pollutants into Lhe atmosphere or water,
fellowed by mixing and transport.

ine discharge, d=posit, injectien, dumping,
spilling, leaking, or placing of any solid
waste oi hazardous waste into ur on any land
or water so that such solid waste or
hazeazdous waste or anv constituent thereor
may enter the enviienment or be emitied into
the ¢ir or discharged into any waters,
incluoing ground waters.

Departnent of Energy.

Development of “he AYLIS Production Plant as
a staed-alone facility, on a rew and
undeveloped site.

Same a5 Solldification. See below.

S
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Landfill

Low level waste

Monitoring

Monolith

Pollutants

Sludge

Solidification

faste form

Waste Package

A disposal facility or part of a facility
where sanitary waste is placed in or on the
land.

Radioactive waste not classified as
high-level waste, transuranic waste, spent
fuel, or uranium mill tailings.

Process whereby the level and quality of
factors that can affect the envircnment
and/or human health are measured
neriodiczlly in order fo regulate and
control potential impacts.

A massiﬁély solid, freestanding, uniform
casting of material (e.g., concrete, glass
or fused salt).

The addition of any undesirable agents to an
ecosystem in excess of the rate at which
they can be degraded, assimilated, or
dispersed by natural processes.

Insoluble salts and complex colloidal
material in alkaline (™neutralized") agueous
sclutions that settle out on standing in
storage.

Conversion of dispersible radiocactive or
hazardous wastes (normally, but not
necessarily, liquid) to a dry, stable solid
bound in a matrix material.

The waste package less the container, if
any, ang the low-level waste either treated
or untrested, including any inert fillers,
as presented for disposzl.

The assemblage of low-level waste that is

disposed; it normally includes the container
plus the contained malterial.

xii
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AYLIS PRDDUCTION PLANT
WASTE MANAGEMENT PLAN

1. EXECUTIVE SUMMARY

1.1. BACKGROUND

1.1.1. AVLIS Project Assessment Objectives

The waste management plan is written as a project assessment document,
and is a part of the overall documentatior to support the credibility of the
planning and the initial design eof the AVLIS Production Plant. The objective
of tho HWaste Management Plan is to provide an assessment of treatment and
dlsposal approachies which comply with all governing and applicable regulations
and standards for the particular waste types generated by the AYLIS Production
Plant. The raste Mapagement Plan alsv includes brief discussions on its
impiementation, in view of the proposed location of the AYLIS Production
Plant. However, design description of the waste management facilities are not
within the scope of this document; they can be found in the Design Report
Documents. The level of completeness and the tharoughness of the assessment
is commensuvrate with the current plamning for development eof the AYLIS

Production Plant.

1.1.2. Assessment Copclusions

The assesamer.t cancluded that all AYLIS Productlion Plani wastes can be
treated and disposed, compiyling with applicable Environmental Protection
Agency, "™WE, and State regulations in a copservative manner, by applying
current, proven and acceptable technologies that are in wide use at nuclear



fuel cycle faciiities. The development of the AYLIS Production Plant at the
current proposed site, i.e., locaied within the 0ak Ridge Gaseous Diffusion
Plant site, will allow the sharing of the existing waste management facilities
used by 0Oak Ridge Gaseous Diffusion Plant.

1.1.3. Assessment Methodoiogy

The assessmeni of the overall waste management approach was accomplished
by performing the tasks cutlined in 7able 1-1.

Table 1-1. HWaste management assessment tasks.

BNI Tasks Supporting Organization{s)

Establish waste management objectives for

designs, considering the alara concept. Martin Marietta Energy
Systems
Waste characterization, Martin Marietta Energy

Systems, Stsae and
Webster Engineering

Corporation

Waste classification by type.

Review applicable regulations

and design standards. Martin Marietta Energy
Systems

Establish design criteria by

waste class.

Survey waste tieatment and

disposal technologies.

Development of waste management matrix

from results of all of the above tasks.

Develop plant-specific implementation

for the waste management plan. Martin Marietta Energy

' Systems
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1.1.4. Assessment Resulls Implementation

The assessment iIs a project pianning document. Projeet planning
documents are used to develop subsequent lawer-echelon design documentc and
cost estimates that detail the designs and the development of the AVLIS
Production Plant. Included among these documents are the AVLIS Production
Plant technology and design bases documents, the design reporis and the
capital and operating cost estimates. The requirements of the Waste
Management Plan will be reflected in all subsequent project planning, design,

and enst documents.
1.2. DGCUMENT SUV: ARY

1.2.1, Introduction

The AYLIS Production Plant process and support operations will generate
gasepus, liquid, and s3lid wastes which will require responsible management
over the life of the facility. The primary goal of the Waste Management Plan
for the AYLIS Production Plant js to furnish a comprehensive waste management
approach in support of the sslection and design of the AYLIS Producticn Plant
waste management facilities. The major topics covered in the Waste Management

Plan are:
[ wWaste Management Facilities Design Objectives.
o AYLIS Production Plant Wastes.
0 Yaste Management Design Criteria.
o wWaste Management Plan Description.
0 Waste Management Plan Implementation.

The discussions in this document delineate the application of the AvLIS
Production Plant waste management philosophy, the performance objectives, and
the design criteria in the development of a waste management action plan. The
Waste Management Plan specifies the appropriate methodology for the treatment
and disposal of the various AYLIS Produciion Plant waste streams.



Sinca the AYLIS Pinduction Plant will be located within the same site as
the existing Dak Ridge Gaseous Diffusion Plant, the possible use of existing
waste treatmept and disposal facilities on er in the vicinity of the 2ak Ridge
Gaseous Diffusion Plant site will be considered. Such consideration allows a
significant reduction in capital costs. Since existing waste management
facilities were designed to process wasis currently generated at Dak Ridge
Gaseous Diffusion Plant and other DOE fac.lities, the feasibility of treating
and disposing of AYLIS Production Plant wistes was assessed according to the
flexibility and capacities of these facilities for handling the AYLIS
Production Plant-specific wastes,

However, even though these Tacilities may be feasible for use in AVLIS
waste management, their presence will not supplant the need to address waste
management for the AYLIS Preduction Plant as a stand-alone facility. The
planning for waste management will include the flexibility to support the
so-called Green-field facility as well as the initial increment of production
(5 MSWU‘yr facitlity) up through the fully activated plant, (13 HSWW/yr

facility?}.

1.2.2. waste Mcnagement Facilities Design Objectives

The AMLIS Production Plant will adhere to the practice of as low as
reasonably achjevable discharges for the treatment and disposal of radioactive
and/or hazardous waste streams. The waste management design objectives for
the waste treatment and disposal facllities, shall satisfy all regulatory
requirements of the Federal, State and local agencies that have jurisdiction
over the design, construction and operatiocn of such facilities. Waste
management design objectives were established to protect tne health and safety
of operating personnel and the general public as well as providing for the
protection of the environment.

Specifically, the AVLIS Production Plant design objeciives calls for the
following waste management approach philosophy:

1] ks lom as reasonably achievable design to maintaln effluent releases
to uncontrelled areas less then 10% of Federal and State regulatory

limits.

eyt e

s




o Use of active treatment methsods to limit waste concentrations in
effluents, as opposed to allowing credit for dispersion/dilution.

a Shared site release limits for effluents discharged from co-located,
existing and slanmmed waste treaiment Tacliities on the 0ak Ridge
Gaseous Diffusion Plant site.

a Immobilization of dispersable low level radwaste streams (including,
but not limited to, fluoride bearing materials, sludges, and
incinerator ash) prior to shallow land burial disposal.

o Neutralizatien, solids removal, and consolidation of liquid waste
streams to provide uncontaminated effluents for discharge.

Wasite management objectives for conventional, non-rontaminated waste
streams shall be in accordance with accepted industrial and municipal type

practices.

1.2.3. Waste Streams Characterization

Waste are generated in each of the uranium processing, enrichment, and
support Tacilities associated with the operation of the AVLIS plant. These
waste streams were characterized as to their origin, composition, and
estimated generation rates in order to plan for their treatment and disposal.

These waste parameters, as derived from the best available information,
are addressed in this planning. Future revisions to the plant design are
anticipated to involve only the waste generation rates and wiil not
significantly impact the waste identities. For this reason, the overall waste
treatment/disposal methods will not be greatly affected by future changes or
expansion of the AYLES Production Plant facillties. Conversely, the
capacities of the treatment and disposal methods provided by co-located,
existing facilities required assessment for their functional adequacy.

The most significant AYLIS Production Plant waste streams are summarized

in Taple 1-2. The first waste quantities listed in Table 1-2 are for the
initial production increment of 5 MSWU/yr; the secand quantity (in
parentheses) represenf.s the fully activated plant production rate of 13
MSWU/yr.



Table 1-2. Most significant AYLIS Production Plart:

Gaseous wastes.

Haste stream

Origin Estimated generation rate?

HF

HF and F3

HF and F

HF and Fo

Spent laser dye solution
Anhydrous HF
Miscellaneous chemical
wastes

Decontamination solution
wastes

Yolatile alloy compounds
as distillation waste

Unclassified contaminated
excess MgFp slag

Classified MgFy diluent

Classified MgFp diluent

Feed conversion
HF ‘ecovery condenser
offgas

Product conversion
fluorination YFg colg
trap offgas

Uranfium recovery
fluorination UFg cold
trap offgas

Fluorine generation
electrolyte cells

Dye lasers system

Feed ccnyersion, excess
HF from HF recovery

Wet U-recovery
operation

Decontamination
operation

Praduct conversion
UFg purification
operation distillation
proecess

Ory uranium recovery
facility

Product conversion
fluorination fluerinators

Classified melting/casting
stream in the dry uranium
recovery facility

10.6 (28) Metric tons

per year (MTY)

8.0 (20.8) MTY HF
35 (91 MTY Fp

123 (320) MTY

1 (2.6) MY

15000 (39000)coy
252 (655) MTY

65000 (1700056) gpy

65000 {170000) gpy

9000 (23000) goy

3092 (8039) MTY

210 (546) MTY

74 (192) MTY
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Table 1-2. {(“Zaontinued)

Haste stream Origin gstimated generation rate?®

Contaminated CaFp KF conversion; KF contam- 700 (1820) MTYP
inated soluticn treatqent
KE + Ca(OH), CaFy * ZKOH

Melting/casting spent Feed preparation 12 (31) MTY
graphite crucibles melting/casting
operation
Classified contaminated Separator systems 2.8 (7.3) MYY
araphite pod refurbishment
Miscellaneous contaminated Overall facility 20000 (S0000) ft3!yr

material and equipment

3 5 MSWU/yr plant quantities; fully activated plant quantities (in
parentheses}, approximately 2.6 times values listed

U ¥his quantity is based rn the assumption that the excens HF is treated
as a waste. The applicable waste treatment facility, i.e. KF conversion, is
sized to treat all of the excess HF. If the excess HF is scld as a commodity,
the CaF2 waste guantity will decrease to 175 (445 MIY.

1.2.4, Design Criteria

Regulatory requirements and nuclear tuel cycle design standards were used
to establisb design criteria for the design waste management facilities.

Those DOE regulations used to establish waste management design criteria
and specified in the following applicable regulations:

DOE Ordzr 5480.2, "Hazardous and Radioactive Mixed Waste Management . "
0 DOE Drder 5820.2, "Radicactive Waste Management.™

DOE Order 5480.1A, “Environmental Protection, Safety, and Health

Protect ion Program for DOE Operations.™



In addition to the requirements imposed by the DOE, the AYLIS Production
Plant waste management criteria also adheres to the reqguirements in the

following documents:

10 CFR 20 "Standards for Protection Against Radiation“, U.S. NRC.

0 Clean Air Act Amendment of 1977, Public Law 95-95, 91 _tat. 685, 42
u.S.C. 740},

0 1.S. Environmental Protection Agency, "National Primary and
Secondary Ambient Air Quality Standards"™, Federal Register
36(84):8186-8201(1571).

o Tennessee Air Follution Control Regulations, Department of Public
Health, Division of Air Pollution, Nashville, Tean., December 1972,
Chapter 1200-3-3.

o rederal Water Pollution Control Act, fas amended) by the Clean Water
Act of 1977, Public Law 95-217), 23 U.S.C. 1251, 134l.

o 40 CFR Parts 260 thru 267, U.S. Environmental Protection Agancy
Standards for Management of Hazardous Wastes.

o] 49 CFR Parts 171 thru 189, Department of Transporiation Regulatlons
for Handling and Transport of Hazardous Materials.

Specific design areas of interest are plant discharge limits, need for
redundancy in design, controls and instrumentaticn, ard waste-effluents
moritoring. Only those regulations imposed by the DOE, the Enviropmental
Protection Agency, the Department of Transportation, and the State of
Tennessee Department of Public Health will be considered strictly binding for
AYLIS Production Plant waste management. Related regulatory requirements and
design standards that were provided by other agencies were used as planning

guldelines.

1.2.5. Waste Management Plan

Table 1-3 represents a comprehensive approach to satisfying the waste
management needs of the AVLIS Production Plant, within the bounds of the waste
management performance objectives. These objectives are more conservative
than required by applicable regulations.
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The matrix presented in Table 1-3 lists all AVLIS Production Plant waste
streams initially cheracterized, and summarizes their planned treatment and
disposal. Included in the matrix are the waste stream identifications,
origins, estimated generation rates, planned treatment and disposal methods,
and type of facility required.

1.2.6. ¥aste Management Plan Implementation

Vaste management facilities must be furnished for the AYLIS Production
Plant to implement the Waste Management Plan sei forth in this document
Since the initial AYLIS Production Plant will be located at the existing Gak
Ridge Gaseous Diffusion Plant site, Laking into consideraticn that the gaseous
diffusion operations are expected to be phased out as the AVLIS Production
Plant is deployed, the general approach in providing waste management
facilities for AYLIS Production Plant considered not only the need for new
facilities but also the feasibility of using existing and/er planned
facilities that are, or will be, utilized by 0ak Ridge Gaseous Diffusion Plant.

Comphrehensive radioactive and hazardous waste management-studies
performed by DOE for its operating installations in the Dak Ridge Reservakion
and other enrichment plants, have resulted in the upgrading or existing Dak
Ridge Gaseous Diffusion Plapt facilities and in the planned provision of
several new waste management facilities. New facilities to be used by 0ak
Ridge Gaseous Oiffusion Plant include the Central Neutralization Facility, the
Concrete Fixation Facility, the Central Incin~-ation Facility, and the Central
Waste Disposal Facility. Since these and other conventional waste facilities
were generally designed to accept wastes generated either by ODak Ridge Guseous
Diffusion Plant or a number of the existing DOE facilities, the feasibility of
using them for the treatment and disposal of AYLIS Production Plant wastes was
assessed with the flexibility and capacities uf these facilities for handling
the AYLIS Production Plant-specific wastes. The assessment revealed that the
above facilitles, as well as the existing 0ak Ridge Gaseous Diffusion Plant
Decontanination Facility (Building K-1420), Sewage Treatment Plant (Building
K~1202), and the Classified Burial Ground, are all suitable for AYLIS
Production Plant use at both the iniifal increment wnd the fully activated
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Table 1-3.

AVLES Production Plant waste management matrir.

Waste stream

Origin

Estimated generation
rate; initial
increment ot productiona

Planned treatment

Plamned disposal

Fazilities

UFg reduction tawar
reactar off gas

Activated carbon trap
material

KOH packed column Yiquid
waste, from HF scrubbing,
KF contaminated selution

Excess Anhydrous HF

Migh-efficiency
particulate air and
pre-filters

MoF 7 stag

Scrap graphite crucibles

Feea Conversion

U-pracessing, H;
reduction reactor
offgas

U-processing; feed
conversion UF
production, o?fgas
treatment chemical
traps for UFg remaval

UFy production, HF
recovery offgas
treatment

UFy production offrxs.
HF 'recovery produC

Fead Conversian Facility
HYAC, nood and process
filtration system

Mg reduction of UFg
removed fran derby
production by slag
processing

feed Prepacation

Helting and casting
process

See

1064 NTY (muu—\c tons
pev year) HE 8 HTY Hy
156 Ky/yr UFg

880 kg/yr

124 HYY

270 WYY

1 MY

U Recovery operations

12 MTY

Chemi cal mns, for
Uy -emoval;

re:uvzry by KUN acked
column, HF seruobing:
Hy burner

U-recovery in wet

U-recover: process,

incineratien o

spent carbon,

concrete fixation
ask

Copvert KF to CaFz
se1ids, concrete
fixation of CaFp

Comercial resale or,
if handled as waste,
convert tn Cafy
solids, concrete
Fixation of Caf,

Shredding a.d
cempaction or
incinperation;
fix ash in concrete

Sent ta U Recovery

Incineration, corcrete
fixation of ash

Discharge clear
effluent to atm, after
treatments

Shallow land disposal

burial) of
mahihzed waste

?haﬂov ]gy‘\d dispasal

immobilized waste

Sha\\u\i nnﬂ disposal
{barial) o

iwmah b 1 zzd waste

Buria) of packaged or
immobilized waste in
shallox tand burial

See Uranium Recovery
operation for disposi-
iign af waste

Bur1al of imnobi1ized
ash W

Pracess offgas
treatment equipment
in erdytnnvarsinn

‘iet U-recovery
processi 'ﬂ:in?ratnr
concree fi on

and hyrial Facilities

KF cunw:rynn
concrete fixation,
and burial facilities

XF conversion
concrete fixation,
and tyedal
tacilities

Compaction or incine-
ration facility.
Fixation and hurial
facilities

Uran(um Recovery
Facil

Incineratinn,
fixation, burial
facility
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Tablie 1-3. {Continued)

Waste strean

Grigia

Estimated gemeration
rate: dnitial
intrement of productiona

Planned treatment

Planned disposal

Facilities

Casting slag

Yacuum-pump 031

High-efficiency
particulate air and
pre-filters

Contaminated water

0ff gas from oxjdation

Flugrination off gas

Sol1g waste from NaF
chemical traps

KOR packed columa 1iguid
waste from HF, Fp
serupbing; KF
contamicated solutron.

Crucible refurbishment

Laser lsotope Separation

Separators refurbishment

Separator rcfurbishmant
Hood exhaust and HVAC

Separator/Refurbishment
Startup testing of
emergency tlowdown
system

froduct Conversion

U product oxidation
vibrating tray xiln

Flyorinator offgas,
downstream of Uy
cold traps

Chamical teaps for
flyorination off gas

Fluor icator off gas xoH
packed Coludn Strabbing

Sea U recovery operations

2300 gpy {gallons per year)

5 HTY

Trace

Carrted gver trace quantity
of U particylates

B HTY HF
35 WIY Fp

0.2 MrY

189 MIY

Sent to { Recuvery
Recover Uranium with
bry U recovery
process. See U

for final

Incineration

Shredding, and compac-
tion or iacineration;
Fix agh in contrete

Neutralization, fix
sludge in cancrete

Sintered metal
filtrativn, removai
of particylates

Chemical traps to
remave UFg: KOH
pactked calaon to
remeve HF, Fp by
serubbing

Het U-recovery

piocess, fix residue
in binder

Convert KF to Cr\F?_

<plids, concrele
fication of CaFy

Sae Yranium Recovery

Oischarge clean
effluent to atmos-
phere after treatment

Burial of packaged or
immobilized wasts in
shallow Jang burial

Oischar ye clean
effluent, burmial
of fixed sludge

Discharge clean
efflyent to atmgsphere
after treatment

Oiscparge clean

ef fivent to atmosphere
after tceatment

Shallaw land burial

thellow lamd buriad

See Uranium Recovery

Incineration facility

Caapaction or
incineration
Fixgtion

facilities.

Reytraiization,
tixation facilities

Process offgas
treataent equipment

Process offgas
treatment eguipmen
inePragucl nnvygrs'
Facility

an

Wet U-recavery,
rencrete fixation ang
“urial facilitles

% conversion,
freation and
tycial Facitities

I
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Tatie 1-3. (Continued}

Waste stream

Urigin

Estimated generatiou
rate: initial
tacrement of productiond

Planned treatment

Planned disposal

Faciiities

MgFa gflgent From
product fluarinaton

volatile alloy compounds
from UFg gistiliation

High-efficiency
rarticulate air and
pre-fiiters

Spent Laser Dye Solution

Spent Filters
Spent resing

Laser dye cleaning,
demineralizer backflush

Freon decon. sludge

Metal sludge

Freon blast, ovide and
spent separator coatings

Separator coatings

Fluorination fluig bad
yeattors

UFg gurificatim
distillation culumn

product Conversian
Facility HVAC, hood and
process filtration
systens

Lasers

AYLIS enricmment
process, laser operation
AVLIS laser dye cleanup
systen

AYLIS laser dye tlaanup
system

taser dye cleanup system

Laser refurbishment
Freon recycle system

CL cleaning

Separator refurbisament
Freon blast waste mixture

Separacor refurbishmenc
excess coating overgpray

210 MTY MgF
4.9 Y YA

12 WYY

1 MTY

15,000 gpy

100 ft3/yr
600 ft3/yr

1,500 guy

Trace

100 Fi3/yr
%0 MTY

17 HIY¥

Concrele fization

Pressurized sealed
cantainers, interim
vault storage prigr
to Tuture disposition

Shredding, end
compaction or .. in-
eration; fix in
concrete

Incineration
effjuent to atmosghere

Concrete fixaticn
Same as above

Heutralization,
fixation of resulting
sludges

Concrete fixation

Same 3y above

Wet U-recavery,
fix residues in
concrete

Recgyvery coating for
reuse

Classified burtal
Qround

Classified burial
{ultimate dispositior;

Burial of immobilized
ash waste

Discharge clean
after treatment

3hullow Tand burial
Same as above

Discharge clean
effiuents, burial
of sludges

Shaliox land burial

Sang as above

Shallow laad burial

Fixation, classifjad
buriai facilitles

Interim vault
storage, classified
burial facilities

Compaction or
incineration
facility, Fixation
and burial farflities

Inciperstion Facility

fixation and burin
facilities

Same as sbove
Neutralizatien,
fixation and byrial
facitivies

Fixation, borial
facilities

Same as above

Wet y-recovery,
fixation, burial
farilities
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Table 1-3.

(Centinued)

Waste stream

Qrigin

Estimated generation
rate: Spitial

PYanned treatment

Plaaned ‘ispasal

Facilities

Separator qgraphite

Excass HgF

Melting/easting slag From
foed preparation

Fluorination oft gas

NaF chemiza) trap w.ste

KOH packed columa 1iquid
waste fram HF scrubbing;
¥r contaminated solution

High-eff icisney

particulate air and
pre-fitters

Ki; ?HF eluctrolyte
s

K packed column hquid
wWaste

LN

IR LR

Separatar/Pod
Refurbishmeat

Uraniun Recovery

U-processing; feed
conversion, slag
processing

U-processing; feed
proparation, meiting/
casting operation

Fluorination offgas,
dunsirean of LIF5
cold traps

Lhemica) traps for
fluorination off gas

Fluar (nation offgas Hr
packed colurn -crudbing

Uranium Recovery Facilily
HVAC, Hood and process
fattration systems

1 pr

119 Suppert
[luar ine generation,
T electrolyte cells

Fluorine generatron,
electrolyte celi of “3as
treatment

1Y
3036 MTY FoF
22 MY Mg
65 HIY MeF,

123 MTY #F and Fy

240 kg/yr

552] ATY

1 HTY

17 K3Y

10 MTY

Ml

lacineration, fix
ash 1n concrete

Cancrete fixation
Sime as above

Taemica) traps to
remove Ufe; KON
packed co i 1o
remove HE, Fp by
scrubbing

Yoo U-recovery
process, fix residue
in roncrete

kF Conversior to sold
Cefy, cangrete
fasatica

Shrre Ling, ané compac-
tiv or incineratign
Fix ash i1 concrete

fization in binder

£F Convers an Lo
solid Cafy concrete
fixaivon of

salids

.

Classified buria)
ground

3paliow land burial
Ciassified burial
ground

Discharqe ¢le:
eff luent to aLnusonzre
after Lraatnent

Sirallow land burial
Same as above

Same a3 above

Shallow land buria’

34me as sbove

ERE§

incineration,
fixation, burial
facidities

turial

leaﬁ{un.
ities

focl

Fiaation Lvsiem,
classified byrial
facility

Process offgas
trestient equijment
in Uranium Recovery
Faciiity

Wet U-recovery,
fizatian, turial
facilities

KF conversion,
fization, byrial
facilitics

Compaction or
ncineration
facility, fization
burial facilities

Fixation, ourial
tachlities

&F nonversion,
fixatinn, burial
ferinities
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TR LT T IR

¥ w-\ ]




lo

T

Table 1-3. {(Continued)

Waste stream

Drigin

Escimated generation
rate: {initial
increment of productiona

Planned treatment

Planned dispnsa)

Facilities

CaFy powder
Ammania absorption bed
reganeration waste

Aqueaus nitrates

Decontamination solutions

Contaminated water
(100 ppm sodium chramate)

Cooling tower blowdown

Decommissioned equipment

Trash/refuse (operations)

Sanitary liguid effluent

Siudges from waste
treatrent and fewage

Storm drains

KF conversion of KOH
packed column KF con
taninated salution from
a1l KOH scrubbers

Amnonia dissociation
system

Wet yranium recovery,
extraction cotumn
raffinates

K-1420 decontamination
operations, cleaning
solutions

Facluity Support
HX facility, cosling
water

Canling towers wasteé

Facility wide, failed and/
or replaced composents
Housekeeping Wasles
{paper, plastics, wood,
etc,}

Facility wide
Water sewage plants

Facility wide

700 MTY

Trace

8 MTY

2.6 x 106 gpy

RS0 GPY

600 GPH

§000 CFY

365 HTY

1.2 x 107 gpy
3 x 106 ftd/yr

2.5 x 106 GpH
(max, storm)

Imobilize in
concrete

Chemical
neutralization,
concrete fixation

giodenitrificacion,
fix residues

Chemical
neutralization,
concrete fixation

Chemical
neytralization,
concrete fixation
Settling ponds,
fix sludge
Oecontamination

lacineration,
compaction

Activated sludge
sewage treatment

Collectian

Qi1 removal and
drainage

Same as above

Same 2s above
Same a5 above

Same as above

Shallow land burial
Same as ahove

Shallow land burial
or recycle

Shallow Jand burial

Disﬁllaree ciean
ffluents

Shallow land burial

Discharge to river

Same as dbove

Neutralization,
fixation, buria)
facilities

Biadenitrification
system

Heutralization,
fixarion, burid)
factlities

Neutralization,
burial facilities

Settling ponds,
fixation, durial
facitities

Decontamination
factlfty

Compaction, incine-
cation, burial
tacilities

Sewage plant
Sanitary landfill

Storm drains systen

2 [nitial fncrement of productian, (5 MSWU); far Fully activated plant (13 MSWU), multiply listed quantity by 2.6.

L L y———



plant levels of praduction. The status of these facilities s summarized in
Taeble 1-4. All of the new facilities will be operational by 1987 with most
already vnder construction. Should the Bak Ricge Gasesus Diffusion Plant not
be phased out in a manner timely to allow these waste management facilities to
receive waste streams from the AYLIS Production Plant, alternate treatment for
these streams will be furnished. Other approaches would be development of
similar facllities or modification of the existing facilitlies to allow
concurrent waste treatment. The central incinerater facility capacity is such
that, once its backlog of waste is processed, it would be sble to treat both
0ak Ridge Gaseous Diffusion Plant and AVLIS Production Plant combustible
wastes concurrently.

Figure 1-1 shows the location of the existing/planned facilities on the
Dak Ridge Gaseous Diffusion Plant site.

A flow diagram of overall waste-management planning for the AVLIS
Production Plant, based on the use of the Dak Ridge Gaseous Diffusion Plant
site waste management facilities and associated Oak Ridge Reservation waste
management facilities, is provided by Figure 1-2.

To support the AYLIS production Plant, as a stand-alone facility at a
Green-field site, a centralized radiolegical and hazardous waste treatment
facility to support the waste management operations is preferred.

This waste treatment facility is envisioned as a centralized, multi-function
building which will house the following operations:

Decontaminat ion Operations.

wet Uraniuvm Recovery Process.

Liguid Wastes Neutralization.

naste Incineration.

Concrete Fixation.

Material Handling and Storage {(Inclueding recovered uo, product
storage, truck unloading/leoading areas, and material staging and

c QO @ o o o

storage areas).
o offices and Laboratory.

15



Table 1-4. Status of waste management facilities required for the AYLIS

Production Plant.

Waste management facility

Location®

Status

Central neu:ralization facility

Concrete fixation facility

Central incineration facility

Central waste disposal facility

Decontamination facility

Sewage treatment plant

Classified burial ground

02k Ridge Gaseous
Diffusion Plant

Dak Ridge Gaseous
Diffusion Plant

Dak Ridge Gaseous
Diffusion Plant

0ak Ridge
Reservaticn

site (-5

miles from the
Cak Ridge Gaseous
Diffusion Plant)

Bulilding K~1420,
Oak Ridge Gaseous
Diffusion Plant site

Building K-1203,
Dak Ridge Gaseous
Diffusion Plant site

0ak Ridge
Gasegus Diffusion
Plant site

Under construction, in
operation in 1986

Under construction, in
operation in 1986

Under construction, in
operation in late 1986

In final design, in
operation in 1985

Existing facility,
Inactive

Existing facility

Existing 20 acre site,
planned expansion to
42 acres

3 see Figure 1-1 for Oak Ridge Gaseous Diffusion Plant site locations.
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The Central KWaste Management Facility and the associated waste treatment
systems would be sized to accommodate the fully activated leve: of plant
production.

Flgure 1-3 shows a prospective conceptual arrapgement for the Central
Waste Management Facility. This arrangement considered opiimizing waste
transfer between operations, better administrative and operational control
through consolidated processing of waste streams; and the econemy of one
common waste treatment facility as opposed to several, independent facilities.

The siting of a shallow, land-burial facility for the disposal of AVLIS
Production Plant solid wastes can become an important factor in the selection
of an independent Green-field AVLIS Preduction Plant site. It is advantageuus
to develop waste burial grounds within the new AYLIS Production Plant site to
realize cost savings Trom reduced transportation requirements. Minimizing
transpartation also reduces Impact to the environment. New burial grounds
will need to satisfy requirements DOE Orders 5820.2 and 5840.2, as well as the
intent of 10 CFR Part €1, in addition to other applicable regulations.
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2. WASTE MANAGEMENT FACILITIES DESIGN OBXECTIVES
2.1. PLRFORMANCE DBIECTIVES
2.1.). feperal

The eperation of the AVLIS plant will generate various gaseous, liquid,
and solid waste streams. These wastes will include radiocactive and/or
hazardouvs chemical waste materials which require responsible management over
the life of the facility. The waste managementi policies will be established
in accordance with DOE Orders 5480.2, "Hazardous and Radioactive Mixed Waste
Hanagement ," and 5820.2, "Radioactive faste Management.” Waste management
philosophy shall be based on the concept of reducing radiation exposures to as
low as reasonably achievable levels, as defined in the US NRC Regulatery
Guide 8.8. The AYLIS Production Plant wili use the best available technology
economically achievable for the treatment of all wastes. The objectives of
the facility waste management performances, including those for collection,
confinement, treatment and disposal, are described for eack of the general
waste streams in the following paragraphs.

2.1.2. tiguid maste Management

The performance objective of the ligquid waste manooement systems is to
collect and treat radivactive and non-radioactive liquid wastes generated
during the facility operation and to reduce their radioactivity and chemical
concentratfons to levels that are as low as reasorahly achievable. Liquid
waste managemeni systems will be designed using the best technology available
for processing so that the radioactive materials in liguid effluents from the
facility do not exceed 10% of the limits specified in DOE Order $480.1A,
"Environmentazl Proteclion, Safety and Health Protection Progcam far DOE
Operations”, as well as satisfying the requirements specified by Title 40,
Code of Federal Renulations, Part 190, "Environmental Radiation Protection
Standard for Nuclear Power Operations®™ and the intent of 10 CFR Part 20.
Specifically, the concentratlons of radioactive materials in liquid effluents
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released to unrestricted areas will net exceed 1066 of the limits in DOE Order
5480.1A, Attachment XI-1, Table II, Column 2.

In addition to the above restrictions in the amount of radicactive
effluents allowed for release from the Waste Management Faclility, the liguid
waste management program will comply with the requirements provided by Title
40, Code of Federal Regulations, Subchapter D - Water Programs; the Clean
Water Act, 33 U.S.C. 1251; and the State of Tennessee Department of Public
Health fer the control of the hazardous and toxic liquid pollutants discharged
from the facility, limiting discharge conceptrations to 10% of regulatory

limits.
The liquid waste treatment systems will be designed to meet all

anticipated processing requirements of the facility. Adequate capacity will
be provided to process all design basis liquid wastes and to meet design
objectives during normal facility operation, as well as having reseme
capacity sufficient to function during anticipated off-normal operational

accurrences.

2.1.3. Gaseous Waste Management

The performance objective of the gaseous waste management systems is to
collect and treat radioactive and non-radioactive gaseous wastes generated
during the operation of the facility, and to reduce the wastes' radioactivity
and hazardous chemicai concentrations to levels that are as low as reassnably
achievable for discharge from the facility. Radioactive material in the
gaseous effluents from the plant site will meet the requirements of DOE order
5480.1A; 40 CFR Part 190; and the intent of Title 10, Code of Federal
Reguiations, Part 20. More specifically, the AYLIS design objective will be
less than 10% of the limits specified in DOE Order 5480-1A, Attachment XT-1,
Table II, Column 1 and Tennessee Air Quality Act, Chapter 120D-3-3.
Atmospheric dispersion, due to elevated releases, will be excluded from
consideration as a substitution for treatment systems to reduce the gaseous
pollutant concentration discharges beyond uncontrolled area boundaries. Only
the material removal efficiency of the waste treatment equipment will be
considered in the determination of the waste concentrations released from the

facility.
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In additlon to the objectives for radiocactive gaseous effluents cited
above, the gaseous waste management systems will also be designed to satisfy
the requirements of the Clean Air Act, 42 U.S.C. 7401; the U.S. Enviropmental
Protection Agency; and the State of Tennessee Department of Health for the
management of nazardous and toxic gaseous pollutants discharged from the
facility.

The gaseous waste treatment systems will be designed to meet all
anticipated processing requirements of the facility. Adeguate capacity will
be provided to process all design basis gaseous wastes and to meet design
cbjectives during normal facility operation, as well as having reserve
capacity sufficient to function during anticipated off-normal operational

gccurrences.

2.1.4. Solid Waste Management

The performance objective of the solid waste management systems is ta
colleci, process, package, transport, and disponse of site-generated solid
wastes, in compliance with DDE Order 5480.1A, and relevant requirements of 10
CFR Part 70 relating to release of radioactivily in effluvents to unrestricted
areas, 10 CFR Part 71 relating to packaging of radioactive material, 49 CFR
Part 173 relating to the transportation of radioactive material, and 10 CFR 61
relating to shallow land buyrial disposal sites for low level radioactive
waste. All dicpersible radiological and hazardous solid waste materials shall
be immobilized (fixed) in a bingder material to preclude any dispersion into !
the envivonment. This objective will furnish a stable, monolithic,
lignid-free waste form for final dispposal. Performance objectives for the
handiling, processing and disposal of solid, hazardous wastes wili be in
compliance with 40 CFR Part 260 through 40 CFR Part 267 as well as DOE
Order 35480.2.

2.2.  SAFETY OBJECTIYVES

‘he design and operation of the waste management facility systems wil}
minimize the release of raoiczctive and/or hazardous materials to the environs
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and In-facility areas. Overall safety objectives are to eliminate factors
that could result in undue risk to the health and safety of the general public
and/or the facility personnel. The operational and accidental release of
radioactive and/or hazardous materials shall be reduced such that radiatfion
and/or hazardous materials exposure to workers and the general public is
malntained below facllity performance objectives and as low as reasonably
achlievable.



3. AYLIS PRODUCTION PLANT WASTES

3.1.  WASTE CHARACTERIZATION

3.1.1. Introductian

The identification of the AYLIS waste generating operatiaons and the
characterization of the wasie streams produced by these cperations are
presented in this section. These waste streams form the bases from which the
waste management strategy is developed. Among the essential parameters
necessary tn assess the waste trealment systems are: the identities of the
waste materials, their physiral and chemlcal properties, and their rate of
generation. These parameters, as derived frem the best currently available
information, are addressed here.

Future revisions to the baseline design are anticipated to involve oniy
the waste generation rates and will not significantly impact the waste
identities. For this reasen, the overall waste treatment/disposal
technalaeglies and methodologies will not be greatly affected by future changes
cr expansion of the AVLIS productiop facil*ties. Coaversely, the capacities
of the treatment and disposai facilities and the usage of co-located, existing
facilities will require fulure re-assessment as to their functional adeguacy.
The specific processes, operations, and their waste streams are described in

the follewing sections.

3.1.2. MWaste Generation Dperations

The characterization of AYLIS waste streams is presented here according
to operations within the work »reakdown structure (WBS). Figure 3-1 presents
a breakdown of individual AYLIS operations by work breakdown structure,
identifying those processes that generate @ significa: t amount of wastes.
HWastes generated in uraniun processing, as well as the laser and separator
systems operations, have a special safety significance. This is due to their
radioactive and hazardous constituents, and require special handling treatment
and disposal practices. Other, more conventional wastes, (such as sewage,
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Fig. 3-1. AVLIS waste generation operations (identified by work breakdown structure).
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trash, storm drains), will be processed and disposed of In a conventional
manner.

3.1.3. Waste Stream Descriptlons

All quantities estimated for the waste management piocessing operations
refer to the initial increment of productiocn. A conservative scaling factor
of 2.6 can be applied to all of these initial quantities to estimate the waste
generated by the fully activated plant. This factor is based on the ratio of
the fully activated plant production capacity of 13 MSWU/yr to the initial
increment of productiop capacity of 5 MSHUZyr.

3.1.5.1. Outside Utilities Wastes (WBS 1.1.2). Table 3-1 shows the cutside
utilities waste characterization, and provides the estimated quantities and
description of wastes generated by these ocutside-utility facilities. Included
among these waste streams are sanitary wastes, cooling tower blowdown, storm

runoff, and the secondary wastes produced in the treatment of potable,
cooling, and chilled process waters. These streams do not contain radicactive
material and could possibly contair. some hazardous material. The majority of
these wastes will be liquids containing small concentrations of suspended
solids. There will also be some sluuges generated as secondary wastes from
the treatment of these waste streams.

The chemical composition of the waste streams will include several
different types of organic and inorganic materials. Since an exact
characterization of these compositians will not be available until the actual
operation of the plant these streams were assumed to be similar in nature to
those generated by the Oak Ridge Gaseous Diffusion Plant.

Based on the discharges from the Oak Ridge CGaseoi. Diffusion Plant sewage
treatment facility K-1203, the treated sanitary waste streams are expected to
contain ammonia, coliform bacteria, and dissolved and suspended solids. The
water treatment wastes are expected to contain precipitates of calcium,
magnesium, sulfate and chloride compounds. Storm drains runoff is expected to
contain suspended soil particles.
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Table 3-1. Outside utilities waste characterization.

Haste Waste Form Origin Estimate Quantity
Sapitary effluent Liquids and Slurries Overall facility 1.2 x 107 gpy
Demineralizer backflush Liquids Hater treatment 5000 gpy
Hater and sewage Sludges Water and sewage 3 X 10° CFY
treatment secondary treatment plants
wastes
Chemically contaminated Liquid w/<100 ppm Heat exchangers 650 gpy
water sodium chromate
Cooling tower Liquid Cooling towers 5 x 107 apy
blowdown
Storm drains Liquids Facility wide 2.5 x 106 apy

{max storm)

3.1.3.2. laser and Separator Wastes (WBS 1.2.]1 and 1.2.2). There are several
waste streams generated by the AVLIS enrichment processes. These wastes are
associated with the laser operations, the separator operaticns, and support
operations for these processes. To summarize these waste streams, their
composition, origin, and generation rate, Tables 3-2 and 3-3 show the expected
AYLIS enrichment process waste streams for solid and liquid wastes,
respectively. The most significant of these waste streams is 15000 gal/yr of
spent laser dye solution.

The talls material composition will be a classified vranium alloy. The

material will be cast in cylindrical form between €" and 8" diameter and 36"

to 48" long. It will contain small amounts of classified processing
materials. Each cylinder will weigh 500 kg. Approximately 10400 cylinders
wil! be generated each year of plant production, or 30 per day assuming
confinuous operaiion.

The spent laser dye sclution is a flammable liquid waste. Its
composition is an alcohol based liquid solvent containing a rhodamine-type dye
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waterial. Since this rhodamine, (EM) a slightly toxic agent (EM) is present
in very small eoncentrations, the spent dye solutien will be considered as a
flammable liquid waste only. ODepending on the final method selected for the
treatment and recycling of the laser dyes, their annual wastes quantity way
range from a few hundred gal/yr to over 15000 gal/yr.
In additfon to these two major cperational waste streams, there will aiso be
smaller waste centributions from contaminated clesnup equipment, such as
high-efficiency particulate air filters and spent ion exchange resins.

vaste generated during the refurbishment of separator pods and of the
lasers will include several iiquid and solid streams. Table 3-4 summarizes
these solid refurbishment wastes and Table 3-5 summarizes these liquid
refurbishment wastes. The most significant of these waste sireams include the

75 MTY of mixed oxides and ef spent coatings from the separators refurbishaent.

These refurbishment cperations will also produce spent pre-filters and
high-efficiency particulate air filters containing various concentrations of

uranium contaminants.

3.1.3.3.  Uranium Processing facilities Wastes. The uranium processing
facilities will geperate the greatest quantities of the AYLIS Production Plant

pracess wastes. These wastes are associated with the various operations for
cenverting the gaseous uranium hexafluoride to appropriate metal alloy form
for intrecuctlion into the isotope separation process and then cenverting the
enriched uranium metal preduct withdrawn from the separation process back to
the UF6 form. The uranium processing facili.y wastes consist of: feed
conversion wastes; feed preparation wastes; product conversion wastes; vranium
recovery wastes: and uranium processing support operations wastes. There
wastes are explained in the following pages.

Feed Conversion Hastes. The Feed Conversion operations canvert uranium
hexafluoride (UF.) to metallie uranium "derbies" used to cast billets for

the AYLIS separator feed. The process consists of two basic steps, as shown
in Fig. 3-2. The first step is hydrogen reduction of UF6 vapor to uranium
tetrafluoride (UFA) pawder. The second step is the Mg reduction of UFa {o
uranivm. rhe mplten uranium metal is obtained by blending UFA powder with
maynesium granules and by heating the mixture to auto-ignition temperature in
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Table 3-2. AVLIS waste enrichment process selld wastes.
faste Uranium Estimated

Waste type form Origin contaminated quank ity
Prefiliers and filter Separatur/plant Yes? 5 MTY
High-efficiency assembly operations
particulate air
filters
Spent filters Cartridges Dye system No 100 CcFY

filtration
Spent resins Resin slurry Dye system No 600 CFYV

- deminerallizers
a Contains slightly enriched uranium (<5 w/o assay).
Table 3-3. AVLIS enrichment process solid wastes.
Uranium Estimated
Naste type Waste form Origin contaminated quantity
Yacuum pump oil 0il Separators refurb. Yes (75% 2800 gpy
by volume)?®

Water Liquig Separator preop Ne Trace

functional testing

of emergency cooling

system
Spent laser dye Alcohol Based Lasers No 15000 gpy

solution dye solution

(rhodamine-type

dye agent)

a Contains slightly enriched uranium (<5 w/o assay).
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Table 3-4. Refurblishment solid wastes. '

™

FN

Waste Uranium Estimated 1
Waste type form origin contaminated quantity ;
i
Blast grit Abrasive Separator refurb./ Yes? Trace 1
Granvles Standby off-line I
Equipment (
Freon blast Sludge Freon pod cleaning Yesd 90 MTY 1
residues, mixed recycle residues :
oxides, and
spent coating
Graphite Carbon Pod refurb. Yes? 2.8 MY
High-efficiency Filter Separarater refurb. Yes? 1 MTY
particulate air assemblies
filters
Metal sludges Wet solids CL (sopger No 100 CFY
laser) cleaning
2 Contains slightly enriched uranivm (<5 w/p assay)
Table 3-5. Refubishment liquid wastes.
Haste Uranjiuwm Estimated
Yasle Lype form origin contaminated quantity
Coatings Liquids Separ. refurb. No 17 MTY
excess coating
Freon decon. Liquids and Laser refurb. . No 700 gpy

residues

wet solids

misc. cleaning
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2 reactor vessel lined with magnesium fluoride (Mng). After the cooling
and solidification of the uranium, the reactor vessel is opened and the derby
is separated from the slag, cleaned, and sent to feed preparation.

A third operatien, which supports the above process Is slag precessing.
MgF2 slag, from Mg reduction, is crushed and screened to separate uranium
pellets nat incorporated in the derby, then classified into three fractions:

1. A fines fraction recyc'ed for reactor lining material.

2. A fines fraction for irert filler in the preduct fluid bed
fluorinator.

3. Balance to uraniuvm recovery for processing preceding disposal.

Uranium pellets recovered from the HgF2 during slag processing are
remelted into ingots which are sent to feed preparation as a secondary source
of clean uranium metal.

A fourth support operation Is Hf recovevy. Hydrogen fluoride (HF)
produced in the hydregen reduction step is condensec and used for feed to the
fluorine generation facility.

flaste streams generated by the feed conversion gperations include: H2
reduction offgases; carbon trap materials from the Hf recovery; the MgF2
slags that contain recoverable materials, uraniuvm oxides from roasting of

derbies, H, generation wastes; and the secondsry waste streams from offgas

cleanup sygtems.

H2 Reduction offgas contains excess HF and UF6. These materials neacd
to be extracted for recovery and recycle. The HF is to be returned to the
fluorine generation facility and the UFé is to be trapped by activated
carbon. Aside from their planned recovery, each of these materials needs to
be removed orior to discharge of vent gas to the atmosphere. This is due to
the radialogical hazard of the UFG. as well as the envirommental hazard ot
the fluorine compounds.

figure 3-3 shows the material flow sheet for the HF recovery process used
to process the reduction offgases. These treatments provide for removal of

the HF from the offgases. The gaseous HF is then returned as feed material to
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ihe fluprine generation faclility. The initial treatment of the «ffgas is
filtration through activated carbon traps to remove any unreacted UF6 passed
on from the H2 reduction process. The gas stream is then chilled to

condense the HF from the offgas stream. Hinety-nine percent of tue Hf is
reccvered by the copdensers. The remakning traces of gaseous HF are removed
by passing the offgas through KOH packed calumns. Prior ta discharge to the
atmosphere, an atmospheric flare is used to burn off any hydrogen remaining in
the offgas.

Since more HF is generated in reducticn of UFg than is required for
fluorine generation, excess guantities of HF are availasble. The plant design
provides for dispossl of this material as a waste by reacting it wikth KGH.
However, this aphydrous HF is a valuable material and a commercial use for
this stream is likely.

IT the excess HF were treated as a waste, an additional 270 MTY of must
be precessed. The treatment of this HF is estimated to gererate approximately
540 MTY of KF ofter reaction with KOH. The KF solutian would be sent to the
KF conversion process where it will be reacted with lime to produce Can for
final disposal.

The secondary wastes produced in the HF recovery process will iaclude:
spent activated carben trap materiais, offgas treated by the KOH packed
columns, and KOH scrubber liquid wastes coptaining KF generated in the KOH
packed columns.

The spent activated carbon trap material is basirzlly UFﬁ-contaminated
carbon. Approximetely 880 kg of solids would be generated per year in the
initial iacrement of production. 1he activated carbon is transferred tao the
wet uranium recovery process in Building K-1420 to extract the UFG collected.

The secons! waste stream -- the UF6 condensation offgas which is treated
by the KOH packed columns ~- contains the excess gaseous HF not recovered by
the condensers and a small concentration of UF6 that bypasses the activated
carbon. Approximately 10.6 MTY of gaseous HF and a trace (<} kg/yr) of
gaseous UF‘ will need to be treated by the packed columns.

The third waste stream -- the HgF2 from the slag processing step —-
feeds into the uranium recovery operation. The HgF2 slag is an insoluble,
granular material, approximately 100 to 200 mesh In size. The
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toxicity of this materlal is not yet determined, however this material is not
listed by the Environmental Protection Agency as a hazardous substance.

The Hng slzg sent to uraniuvm recovery will contain 3036 M1Y of Hng
containing 103 MT of uranlvm metal and 22 MT of Mg.

The fourth waste stream 1s from the cleaning of the surface of the
derbies which is daone by oxidizing the outer surfaces of the derbies and
removing the uranium oxide that is formed. The derby-cleaning debris is leose
UBOB nxide material that Is readily brushed off the surface of the
derbies. The annual quantity of this laonse inseluble oxide is expected to be
1GB metric tons.

The Hydrogen Generation operation, which feeds the hydrogen reduction
step, is based on an anhydrous ammonia dissocliation process, which involves
passing ammonia vapor through a suitable catalyst at high temperature, causing
the ammonia to break down into its component elements. Wastes from the fifth
waste streem will inciude approximately 200 kg/yr of liquid NH3 from a
molecular sieve regeneratiosn.

The sixth waste stream —- the XOH-packed colums liquid effluent ~-
contains the KF generated during the offgas treatment to remove the remaining
HF and other fluoride compounds prior te atmosphere discharge. This waste
stream is routed to the KF conversion process, where lime is added to produce
KOH for recycling to the packed columns. Approximately 21 MTY of KF in the
scrubber blowdown is expected to be processed for recycling.
feed Preparation Wastes. The Feed Preparation process serves to produce
appropriate feed material for the AYLIS separator modules. The separators
require feed of vranium alloy with specified purity and consistent shape,
suitable to be fed through a special feeding mechianism. These requirements
define the major process to be performed when casting the purified metal alloy
into consistent shapes suitable for separator feed. This is done under a
protective argon blanket to prevent oxidation of the uranium.

The melting of uranium derbies is traditionally performed in graphite
crucibles. Uranium, at the high temperatures involved, is very corrosive ang
the crucibles must be prepared for each melting cycle by applying an yttria
coating to the inside surface to'prevent the formation of uranium carbide when
molien uranium contacts the graphite. The refurbishing of the crucibles is
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also accomplished in the feed preparation process. The wastes generated in
these operations are casting slag and scrap graphite crucibles.

The melting/casting slag will contain USDB' ytiriom oxides from the
crucible coatings, graphite, MgF2, and some classified metal alloy
materials. This waste stream basicaily will be a metallic oxide material.

Approximately 232 MTY of the UJOB’ containing 65 MTY of HMgF., 1.9
metric tons of Y’203 and 1.3 metric tons of graephite, are expected to be
processed from this stream. This final waste stream will contain HgF2 and
some classified materials associated with alloy preparation and must be
considerecd a classified waste. NOTE: Because the alloy composition is
assumed to be de-classified by the time AYLIS Production Plant becomes
operational, waste streams contaminated with allaoy wiil then be managed
similarly to the natural enrichment uranium contaminated wastes.
Peclassification of the alloy composition will have 3 minimal impact on the
design and costs of the waste managenent facilities and operations.

Should the alloy and alloy composition be declassified by the time AVLIS
Production Plant becomes eoperational, these waste streams will be managed
similarly to the natural assayed uranium contaminated waste. This
reclassification is not expected to impact the overall designs and facility
costs significantly. The only difference in managing the classified and
declassifed waste stream is in the disposal facility, e.g. classified burial
ground vs low-level waste burial ground.

The last waste stream, scrap crucibles, will be essentially graphite,
with trace guantities of UBDB and 7203. With the estimated disposal
rate of 28 crucibles per year, the expected generation rate of this waste is
approximately 12 MTY.

Product Conversion Wastes. The Product Conversion Processes convert the metal
alloy discharged from the separators into UF‘ at a quality and assay

suitable for nuclear fuel mapufacture. Five basic processing steps are used:
1) size reduction, 2) oxidation, 3) fluorination, 4) UF6 purification, and

5) assay blending. Figure 3-4 shows the Product Conversion material flows.
Yaste streams will cume from the oxidation and fluorination steps, and from
the offgas treatment and distillation in the UF6 vollection step.
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The oxidation process will have exit gases which have some carryover of
USDB particylates. These trace gquantities will need to be collected prior
to discharge to the atmosphere.

The fluprination process will generate HgFé wastes, contaminated with
classified materials. The Mng slag will be similar in nature to those
generated in the Feed Coaversion process. The expected production of these
slags will be approximately 210 MTY of Hng, contaminated with about 4.9
metric tons of classified materials.

YWastes produced by the UF‘ collection operations include the wastes
generated in the NaF chemical traps and K(H packed columns used for offgas
treatment and the solid wastes generated in the distillation process. The
offgas treatment is expected to generate approxfimately 0.2 MTY of UF6 and HF
contaminated NaF solids; 96 MTY and 93 MTY of KF and KOH liquid wastes,
respectively, from the KOH packed columns; and MTY of classified solid wastes
from the distillation aperation. The distillation waste stream contains
volatile alloy compounds which must be kept upder pressure toe remain in liguid
form.

Spent Naf will be generated as a secondary waste in the offgas treatment
of fluorination veni gases. This dry powder material will be sent to the wet
uraniuvn recavery pracess at the Decantamination Facility in Building K-1420 to
extract enriched uranium.

Uranium Recovery Wastes. Two separate uranium recovery facilities will be
available for the AYLIS Production Plant. They are designated as the Uranium
Recovery Facility and the Decontamination Facility. In general, the slightly
enriched, uranium-bearing wastes, chemically trapped, and solutioned uranium
wastes will be processed through the wet-uranium recovery process in the
Decontamination Facility. An existing facility, known as the K-1420
Decantamination Facility at the Oak Ridge Gaseous Diffusion Plapt, will be
activated and upgraded for the AVLIS plant wet uranium recovery process. This
fFacility is primarily used to decontaminate process equipment from the Dak
Ridge Gaseous Diffusion Plant. The recovery process used in Bujlding K-1420
is semicontinuous and involves the dissolution of the uranium compound in the
waste materials followed by solvent cxtraction, evaporation and denitration.
All eguipment in this faclility, including storage contalners, are
geometrically safe to preclude a nuclear criticality incident.
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The vranium recovery process is described in Fig. 3-5. The basic process
1s the preparation of UF by continuous fluorinatien af uranium and its
oxides with fluerine gas using a fluidized bed reactor. The process consists
of four distinct operations: milling and oxidation fluorination, product
collection and offgas treatment.

Gaseous waste streams from this operation are processed by the offgas
treatment system. This treatment includes the use of NaF chemical traps to
remove UFG, and KOH packed coluwms to remove HF from the offges. The
secondary wastes to be managed by this operation include the spent NaF
chemical trap media, and KOH packed colum wastes. The expected guantities of
the chemical trap wastes ire 232 kg/yr NaF, contaminated with 0.7 kg of UF6
and 8.5 kg of HF. The expected wastes from the KOH packed columns are 50.6
MTY of KF, containing 6.6 metric tons of KOH in solutian.

The uranium recovery operation will process uranium bearing streams from
the feed conversion, and feed preparation. The HgF2 sp0lid-waste streams
associated with uranium recovery are from the feed conversion processes. This
waste strram is the MgF2 slag dischargeo from the dry uranium recovery
fluorination reactors.

The expected quantlty of the non-classificd HgF2 from feed conversion,
via uranium recovery, which reguires disposal is approximately 3036 MTY.

The feed preparation casting slag contains some percentage of special,
uranivt alloy material processed concurrently with a separate fluorination
train. This stream contains about 249 metric tons of classified materials and
will require classified disposal to keep this material securec.

The wet uranium recovery operations, plannad to be provided in the
reactivated facility in Buwilding K-1420, will produce liquid wastes containing
a high concentrat:on of nitrates. Genera:ion of these liquid wastes is
estimated to be approximately 65,000 gal/yr, with the main constituent nitric
acids, and other nitrates, and dissolved metals from solvent extraction
processes used in wet uranium recovery.

Uranjium Processing Support Operation Wastes. Uranium processing support
operations incliude fluorine generation and KF conversion.

Fluorine is commonly generated by electrolysis in the chemical industry.
The feed to the electrolytic cells is HF, forming en anhydrous fused
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electrolyte (KF.2HF) in the cell. When direct current is passed through the
electrolyte, the HF dissociates and fluorine ‘s collected around the ancde in
a separate compartment. Meanwhile, hydregen collects around the cathode above
the surface of the electrolyte. The gases are piped off and the electrolyte
is continuvously replenished in HF.

The Fluorine Generatlon operation will generate approximately 17 MTY of
KF.2HF electrolytic sludge in the electruolysis cells. Other wastes are HF,

F2 and H2 gases which will be treated by a KOH packed colum and hydrogen
burner. Approximately 75 MTY of KF and &0 MTY of KOH secondary liquid wastes
from this packed column will need te be processed.

nl) waste gas streams contasining HF are taken through scrubbers where
diluted KOH interacts with the HF, producing KF in a diluted form disselved in
the scrubber effluent.

The KF solutions are received in a surge tank from which it is pumped
into the KF conversion tank. Here lime is added in a measured quantity to the
KF solution. The ensuing chemical reaction will yield KOH and CaFQ.
Calcium fluoride is insoluble in water and will precipitate out. The
precipitate is filtered out in the CaFé filter and then dried in an
electrically heated diryer. The dry GaFé powder will be the only waste
stream produced from the process. The KF conversien process, which is used to

recycle KOH to the packed columns, will generate a solid powder CaF, waste

2
stream. The expected generation of this waste will be 700 MTY if excess HF is
praocessed a8s a waste materiat. If sxcess HF Is collected for resale, the

est imated generation of CaF2 will bz 175 MTY.

3.1.4. Plant Support Facilities wWaste (WBS 1.4)

Yarious cunventional waste streams which will require management will be
generated by plant support facilities operations. This will include such
streams as the graphite shop wastes, deconmissioning and decontaminatien
wastes. Table 3-6 summarlzes these plant support wastes, their origin, nature
and expected generation rates.
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3.2 WASTE CLASSIFICATION

3.2.1. wWaste Cateqories

In general, the specific regulatory requirements, as well as the
treatment acnd disposition for varioys waste streams, are related to theis
physical form and characteristics. For planning purposes, the various AYLIS
waste streams can be classified into waste categories In accordance with their
physical and chemical characteristics. 7The management of various types of
waste can be convenlently addressed in a more generic manner throunh the use
of these waste categories, as cpposed Lo addressing the treatment schemes to
specific individual waste streams.

The waslte categories are established based on the general type, hazardous
nature, ant physlical properties oi the wastes. They can be grovped vnder four
levels:

tevel 1 - vaste stream type.
Level 2 - Radiolegical properties.
Level 3 - Hazardous praperties.
Level § - Physical properties.

Level ! defines the general waste type of a given stream. The three
primary categories of waste streams under level 1 are the gaseous, liquid, and
solid classifications.

Baseous wastes include those streams whose primary constituent is in the
daseous phase. These gases may contain purely gases, suspended solids,
alrborne liquid vapars aor any combinaticn of these materials.

tigulo waste streams will mainly consist of liguid solutions, though they
may contain suspended solids and/or dissolved solids and gases. Liguid waste
streams will also include slurries (greater than 0.1 weight percent of
insoluble sollds).
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Table 3-6. Facility support operations wastes.

Waste Uruanium Estimated

Yaste twne form Origin contaninated guantity
Refuse (operations) Paper, Housekeeping Yus (10% of 365 MIY

plastics, total volume)@

wood
Decommissicned Pumps, motors Facility wide No 5000 CFY
equipment piping, process

components
Graphite Carbon Graphite shop No 280 Kg/Yr

a Contains small wmounts of slightly enriched uraniuwm (<5 w/0 assay).

Solid waste streams will consist primarily of dry, solid materials,
though some liquid-bearing materials will be classified as a "wet™ solid
material. These latter wastes would be solids that contain residual traces of
liquids, as well as some dewatered sludges.

Level 2 defines the radiological properties of the waste stream. The
secondary categories of wastes are radiological and non-radiolegical wastes.
This refers to whether or not the waste stream is uranium bearing.
Radiological wastes can be further categorized as containing ejtber epriched
uraniom concentrations (>0.711 w/e U235), or natural or depleted uraniem
concentrations {<0.711 w/o U235).

Level 3 defines the hazardous nature of waste streams. This waste
category involves determining whether the stream contains any material that is
considered hazardous by the Environmental Protection Agency. The formal
procedures established by 40 CFR part 26l, for the identification of hazardous
waste materials, is used In determining when waste streams fall under this
level of classification, This level is subdivided into those streams that are
not Environmental Protectian Agency~hazardous, those that are Environmental
Protectiop Agency-hazardous, and those that are potentially Environmental
Protection Agency hazardous, (pending an evaluation of whether they would be
considered as such by the Cnvironmental Protection Agency). 3

[
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Level 4 describes the physical nature of the waste stream materials. The
categories that fall under the fourth level include: L

Combust ibles - Material readily burned or chemically
oxidized.

Suspended Solids - Includes particulates in gases and

in Fluicd insolubles in liquids.

Liquid Solutiens - Includes mixtures of iiquids and/or

dissolved solids in liquid solution.

Compactible - Dry, bulk materials reacily compressed to
reduce their volume.

Dry powder - Granular, dry materials generally loose
and/or friabie.

Slag - Cinderlike, bulk material; not readily
crumbled.
Yapor - Gaseous material containing mixture of

gaseous and/or ligquid vapors.
fet solids - Materials containing slight ameunts of free
liquids (<1.0 w/>), e.g., "dewatereo”

sludges and slurries, filter cartridges.

Figure 3-6 presents the waste categories that are used to describe
all AYLIS waste streams.

3.2.2. taste Streams Classification

Each waste stream characterized in Section 4.1 is assigned with a
waste classification notation which describes each of the properties of
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the waste siream. The notation format is a four letter code. Each cade
letter represents one of the subdivisions within the four levels of waste
categories described in Figure 3-6.

A "GDHY" waste stream would be the classification for a fluorination
process offgas containing excess HF (hazardous material) and some
guantity of natural enrichment wraniuvm-bearing vapors.

The first field identifies this classification as a gaseous waste
stream. The second field identifies it as a radiological waste,
containing non-enriched uraniuwm. The third field identifies it as an
Environmental Protection Agency hazardous stream (due to the presence of
HF and FZ)‘ The fourth field identifies this stream as a gaseous vapor
bearing waste.

Based on the information expressed by these notations, appropriate
waste management requirements can be ideptified and treatment/di.posal

methods can be planned.
3.2.3. Classification of AYLIS Producticn Plant Waste Streams

Based on the classification system discussed above in Sections 3.2.1,
and 3.2.2, the AYLIS Productlon Plant waste streams were assigned a waste
classification notation to aid in the subsequent discussions for
management of these wastes. These classifications are summarized in

Yable 3-7.
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. Level

Level 2

Waste Stream
Type

6~ GASEOUS
L - LIQUID
S - SOLID

iy

o

Radiological
Properties

- NATURA_ OR
DEPLETES
URANIUM
BEARING (=0.711
W/O ASSAY)

- ENRICHED
URANIUM
BEARING (>C.711
W/Q ASSAY)

~ NON-
RADIOLOGICAL

Waste Classification Designation Example

G DH v

LEVEL 1 ‘—J l
LEVEL 2

_EVEL3
LEVEL 4

Level 3 Level 4
Hazardous Physical
Properties Properiias

H - EPA HAZARDOUS C COMBUSTISLE
N - NON-EPA F SUSPENGED
HAZARDOUS SOLIDS IN FLUID
P - POTENTIALLY EPA- L AQUEOUS
HAZARDOUS SOLUTION
(UNDER M ~ COMPACTABLE
ASSESSMENT) P DRY POWDER
S SLAG
v VAPOR
w WET SOLIDS

Scream Designation for a gaseous, vapor natural
uranium assay radwaste stream containing an EPA
listed hazardous material e q., excess HF stream
fron. the feed Conversion Fluorination Process in U-

Processing Operations

Fig. 3-6. AVLIS waste classification system waste categories.
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Table 3-7. AVLIS Production Plant waste stream classification.

faste stream

Originating operatinnlsgstem

(AYLIS wBS mumber)

Classificatienb

Uranium processing - feed operations

Activated carbon trap
material

X0H packed column liquid
waste from HF removal

Excess HF

U-processing; feed conversion,
offgas treatment (1.3.1.35)

Same as above

Same as above

High-efficiency particulate air and pre-filters

SONC

Excess MgF, slag from feed
conversion

Melting/casting slag from
alloy preparation

Scran graphite crucibles

U-processing; feed conversion

Slag Precessing (1.3.1.4)

U-Processing; feed preparation

(1.3.2.3)

U-Processing; feed preparation

(1.3.2.2)

Laser isctope separation operations

Spent laser dye
solution

Yacuum pump pil
Spent dye cleanup filters
Spent dye cleanup resins

Dye cleanup demineralizer
backflush

Freon decon. sludge
Metal sludge
Spent coatings and mixed

oxides from spent blast
cleanup

AVLIS enrichment process, lasers

(1.2.1.2)

AYLIS enrichment process,

AYLIS laser dye system (1.2.1.2)

Same as above

Same as above

Laser r=furbishment (1.2.1.%)

€L cleaning (1.2.1.5)

SDPC

LNNL

LDHL

Same as above

SDPS

SDPSC

SONCC

LNHC

LNNC
SNPH
SNPH

LENF

SNPH

SNAY

Separator refurbishment {1.2.2.4) SENPC
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Table 3-7. (Continued)

naste stream Originating operatioc:./system
(AYLIS WBS mumber)d

Classification?

Separator graphite Same as above

High-efficiency particulate air and pre-filters
SENC

Contaminated water Separator/refurb. (1.2.2.4)
Blowdown (startup testirg only)

Uranium pracessing - prodyct cenversian operatiens

0ffgas from oxidatien U-processing; product conversion,

vibrating tray kiln oxidation step (1.3.3.2)

MgFo solid waste from U-processing; product

fluorination reactors conversion, fluorination step
(1.3.3.2)

f£xcess HF Same as above, HF recovery

Splid weste from NafF U-processing; osroduct conversion,

chemical trap offgas treatment (1.3.3.4)

KOH packed column liquid Same as above

waste

High-efficiency particulate air and pre-filters
SENC

Solid waste U-Processing; Product Conversion,
from distillation UFg Distillation (1.3.3.4)

Uranium processing ~ recovery aperatians

Mgr 5 selid waste to U-processing; vranium recovery,
disposal fluorination (1.3.3.3)

MgFp solid waste Same as above, melting casting
(classified) slag

NaF wasle U-Processing; uranium recovery;

offgas treatment (1.3.4.4)
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SERCE

Same as above

LENF

GENF

SEPSC

GEHY

SEPY

LEPL

Same as abopve

SENNC

SDPS

SPpsC

SEPH

. om
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Table 3-7. (Continued)

Waste stream

originating operation/system
(AYLIS W3S mumber)d

Classificationb

KOH packed colurn liquid
waste

safie as above

High-efficiency particulate air and pre-filters

SENC

Uraniuvm processing ~ support operations

Agusous nitrates
KF.2HF electrolyte sludge

KOH packed column liguid
waste

CaF, powder

Ammor "3 removed filters
regeneration

Decentamination solutions

Yrash/refuse (operations)

Decommissioned equipment

Sludges from waste
treatment and sewage

Contaminated water
(100 ppm sodivm chromate)

€ooling tower blowdown
Sanitary effluent

Storm dralins

HWet uvranium recovery (1 3.6.2)
fluorine generatlion (1.3.5.3)

Fluorine generation,
offgas treatment (1.3.5.3)

KF conversion (1.3.5.5)

Ammonia dissociation

K-1420 decontaminatien (1.3.6.2)

Housekeeping (1.4.4)

Facility wide (1.0)

Hater sewage plants (1.0)

HX facility (1.1.4.10)

Cooling towers (1.4.4.6)
Facility wide (1.4.4)

Facility wide (1.4.8)

LEPL

same as above

LENL
SNHN

LNPL

SNPP
LNNL

LENF

SNNC/M
SONC/M
SENC/M
SNNC /M
SDNC/HKE
SENC/MC

SNNH

LNNF

LNNF
LNNF

LNNF

3 see Fig. 3-1.

b see Fig. 3-6.

€ Countains classified materials.
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4. WASTE MANAGEMENT DESIGN CRITERIA

4.1. GENERAL OVERYIEW

This section provides the regulatory and technical design criteria used
for the development of AYLIS Production Plant waste management strategy such
that standards, performance requirements, and facility design objectives are
properly accounted for in the overall waste-management planning.

The following sections address the specific overall management
requirements set forth in governmental regulations and management system
design requirements that are applirable to each of the waste stream

classifications.
4.,2. GASECUS WASTES MANAGEMENT DESIGN CRITERIA

4.2.1. Applicable federal and State Regulations

For the AYLIS Production Plant gaseous wastes streams that are classified
as radiological materials, the Federal regulations thak apply to the health
and safety aspects of handling these radicactive materials are those
promulgated by the DOE. This self-regulation of AYLIS Production Plant, a
DOE -owned, contractor-operated facility, derives primarily from Section 119(a}
of the Atomic Energy Act of 1954 as amended (40 USC 2011 et seq.), wherein
these facilities are excluded from licensing and other regulatory functions of
the U.5. Nuclear Regulatory Commission. This exclusion alspo applies to the
Nuclear Regulatory Commissien "agreement states”™ that have derived authority
from Nuciear Regulatory Commission to carry oui certain regulatory functions.

In the development of design criteria for AYLIS Production Plant
waste-management planning, the regulatory requirements of the DOE will be
considered the primary criteria. However, applicable regulatlons at the
United States Nuclear Regulatory Commission and the State of Tennessee
Department of Health were also taken under censideration. In order to provide
as low as reasonably achievable practices for waste management, the COE design
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requirements will be used in the development of the AYLIS Production Plant
Waste Management gasepus waste management deslgn criteria with the intent of
other agency regulations given due consideration.

Those Federal anpd State regulatery documents which are pertinent to the
AYLIS Production Plant radiological gaseous waste management are listed below:

DOE Order 54B80.2, Hazardous and Radioactive Mixed Waste Management.

D DOE Order 5820.2, Radiocactive Waste Management.
o 10 CFR 20 "Standards for Protection Against Radiation", U.S. Nuclear

Regulatory Commission.

In addition to radiological constituents, those AYLIS Productien Plant
gaseous waste streams classified as containing hazardous materials (GDH, SEH)
will be subject to the following Federal and State regulations:

4] Clean Air Act Azendments of 1977, Public Law 99 35, 91 Stat. &BS, 42
Uu.5.C. 7401.

o U.S. Environmental Protection Agency, "Natiopal Primary zng
Secondary Ambient Air Quality Standards™, Federal Register
36(84):8186-8201(1971).

0 Tennessee Air Pollution Conurol Regulations, Department of Public
Health, Division of Air Pollutian, Nashville, Tenn., December 1972,
Chapter 1200-3-3.

4.2.2. Plant Discharge Limits

Gaseous waste that contains uranium materlal, either natural, enriched or
depleted assay, is a radiologlical stream and is thus addressed by DOE order
5820.2 and DO order 5480.1A. These streams will be mapaged to support the
AYLIS Production Plant as low as reasonably achievable design objectives. The
exposuvre of the general public to these materials is maintained below 10% of
the maximum permissible aSrborne concentrations (MPCs), as specified by DOE
5480.1a Attachment XI-1, apd 19 CFR Part 20, Appendix B. rhere these tables
have conflicting values, the ost conservative 1limits are used.

52

s



L)

[

The values of interest for the AVLIS Production Plant are the limiting
concentrations for the two uranium nuclides present in the AYLIS Production
Plant waste streams: U-238 and U-235. Their MPCs values are summarized in
Table 4-1, which also includes Note 1, describing how MPC values are
determined for mixtures of the two nuclides. This methed wili be used in
determining the design regulatory limits for the waste streams where the assay
content is known. For cases where assay content is uncertain, a conservative
value of 5 w/o assay will be used for enriched waste streams and 0.711 w/o
assay for depleted/natural streams.

Gaseous discharges will be controlled so that the controlled area
atmosphere does not centain pri:ater than 0.2yg of uranium per cubic meter of
air.

Concentrations of uranium in of fsite gasecus effluents shall be limited
so that the exposure to the general public from all gasecus waste
contributions is kept below 10% of the maximum permissible airborne
concentrations. Specificelly, this value will be 0.7ug uraniuvm per cubic
meter of air at any off-site location.

The €nvironmental Protection Agency hazardous materials in the gaseous
waste streams wiil also be managed such that concentrations in effluents are
controlled so that all AVLIS Production Plant contributions to unrestricted
areas are less than 10% of DOE, Environmental Protection Agency and State of
Tennessee Department of Health limits. Ti.ese limits are specified by the
Envirommental Protection Agency in the "National Primary and Secandary Ambient
Ajr Quality Standards™ and by the State of Tennessee in the identical "Air
Pullution Control Regulations' specified by the Tennessee Department of Public
Health, Division of arr Pollutlion Air Qualilty Act Chapter 1200-3-3. The State
of Tennessee Standards for ambient air quality are summarized in Table 4-2.
The primary hazardous pcllutants of concern from AYLIS Production Plant
operations are HF and F2. The fluoride design value used is the Tennessee
State limit of ?.Bpglm3, averaged over a 24 hour period. 7Yo satisfy the
AYLIS Production Plant design criteria, 10% of this value, i.e. 0.29u9/m}.
is used far the design of gaseous waste management systems for fluoride
bearing waste streams. For the UFG wasie streams, which contain

5%



Tehle 4-1.  Most conservative regulatory requirements for concentrations in air
and water above natural background.

Isotope? Table| Table !
Cal. 2-Water Cal. 2-Water
Col. 1-Air (uCi/nt) Cal. 1 ‘uCi/mt)
(uCi/m 1) (uCi/m1)
U 235 54 Sx 10-1¢ 1x10-4 2x10-11 4% 106
| 1x10-18 8x 104 4x10-12 3x10-%
U238 54 7x10-10 2x 105 3x 1012 6x10-7
| 1x 1010 1x 10-3 5x 10-i2 Gx10-°

9 Soluble(5)
Insoluble (1)

NOTES:

Table I - Controlied Areas
Table Il - Uncontrolled Areas

1. If the identity and concentration of each radionuciide in the mixture are known, the limiting
values should be derived as follows: Determine, for each radionuc' de in the mixture, the
ratio between the quantity presen in the mixture and the limit otherwise established in
Appendix 8 for the specific radionuclide when notin a mixture. The sum of suci* ~atios for all
the radionuclides in the mixture may not exceed “1" (i.e., “unity”).

Example: If radionuclides A, B, and C are present in congentrations Cp, Cg and C¢, and if the
applicable MIPC's are MPC,, MPCy and MPCe respectively, then the concentrations shatl be
limited so that the following relationship exists: (Ca/MPCa) + (Cp/MPCg) + (C/MPC) < 1.

4
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Table 4§-2., Tennessee air pollution rules.

Table 1

Tennessee atbient air qualitly stapdards for suspended particulates, sulfur
dioxide, carbon monoxide, ozone, non-methane hydrocarbons, nitrogen diexide,
and lead.

Primary standard Secondary standard
concentration Averaging caoncentration Averaging

Contaminants (ug3) (ppm by vel) interval (ug?) (ppm by vol) interval

Suspended 75 - A 60 - a8
Particulates 260 -—- 24 hr 150 - 24 hr
Sulfur 80 0.u3  AAn 1,300 - 3 hr
Dioxide 365 D.14 24 hr -
Carbon 16,000 9.0 8 hr 10,000 9.0 8 hr
monaxide 40,000 35.0 1 hr 40,000 35.0 1 hr
t'zone® 235 0.12 I hr 235 0.12 1hr
Hydro-’ 160 0.2 3 hr 160 0.24 3bhr
Carbons 6~ a.m. 6-9 a.m.
{non-methanz)
Nitrogen 100 0.05 ARM 100 0.05 ARM
Dioxide
tead 1.5 ~- Calendar 1.5 - Calendar
cuarter quarter.
Notes:
1. Ali values other than annual values are maximum concentrations not to
be exceeded more than‘once per year.
2. PPM values are approximate o¢nly.
3. All concentrations relate to air at standard conditions of 25°C
temperature and 60 millimeters of mercury pressure.
4. uglm3--micrugrams per cudic meter.
5. AGM--Annual geemetric mean.
6. AAM--Annual arithmetic mean.
7. These hydrocarbon values are to be used as a guide Lo achieve the
oxidant standards.
8. This value of 60 for an AGM for particulate matter is a guide Lo be

used ip addressing implementation plant to achieve the 24-hr standard.
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Table 4-2. {Continued)

9. The standard is attained when the expected number of days per
calendar year with maximum hourly concentration above 0.12
ppm (235 ug/m>) is equal to or less than 1 as determined be
the Federal Register, Yolume 44, No. 28, Februvary 8, 1979,
Part ¥, Appendix H.

Table 2

Tennessee ambient air quality standards for gaseous fluvorides expressed as HF.

Primary standards Secondary standards
Concentration Averaging Concentration Averaging
ug/m”? ppb by vol. interval ug/m> ppm by vol. interval
1.2 1.5 30 days 1.2 1.5 30 days
1.6 2.0 7 days 1.6 2.0 T days
2.9 3.5 24 hr 2.9 3.5 4 hr
3.7 4.5 12 hr 3.7 4.5 12 hr
Notes:

1. A1l values are maximum not to be exceeded more than once per year.

2. Concentrations in micrograms per cubic meter (uglm3} are
approximately only.

3. All conditions relate te air at standard conditions of 25°C
temperature and 760 millimeters of mercury pressure.

4. All averaging Intervals are consecutive time perieds.
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both radiolecgical and hazardous waste components, the more restrictive
concentration, i.e., the fluoride value of ﬂ.i9pglm3 is used as the design
criterion.

4.2.3. Process 0ffgas Treatment Systems Design Criteria

Waste managemeni systems which treat the offgas vented from AVLIS process
equipment will be designed to ~rovide sufficient treatment to satisfy the
design objectives specified in Sections 2.1.3 and 4.2.1.

Guldance in determining the process offgas treatment systems design
criteria is provided by the following, topically related decuments:

(] ANSI/ASME Standard N509 "Nuclear Power Plant Air Cleaning Units and
Compenents . ™

o ANS/ANS 55.4 American National Standard "Gaseous Radioactive Waste
Processing System fer Light Water Reactors.®

0 US Nuclear Regulatory Commission Standard Review Plan 11.3 "Gaseous
faste Management Systems."

1] US Nuclear Regulatory Commissien Standard Review Plan 11.5, "Process
and Effluent Radiological Monitoring Instrumentation and Sampling
Systems."

o US Nuclear Regulatory Commission Regulatory Guide 1.140 "Design,
Testing and Maintenance Criteria for Normal Yentilation Exhaust
System Air Filtration and Adsorpticn Units of Light-Water-Cooled
Nuclear Power Plants.

0 US Nuclear Regulatory Commission Regulatory Guide 3.13 "Guide for
.s«cceptable Haste Storage Methods at UF6 Production Plants.”

0 US Nuclear Regulatory Commission Regulatory Guide 1.143, "Design
Guidance for Radioactive Waste Management Systems, Structures and
Components in Light Water Reactors.™

In addition to reducing the concentratian of uranium and hazardous waste
materials in the gaseous waste streams, to preclude the potential for
explosion hazards, due to hydrogen/oxygen mixtures, these gas treatment
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systems shall maintain hydragen and oxygen concentrations at less than 4 and
5% by volume, respectively, under all operating conditlions.

These systems will be deslgned to allow full-capacity operation under all
normal plant design parameters as well as having reserve capacity to functicn
during anticipated off-normal conditlons.

Adequate capacity will be provided to process gaseous waste during
periads of excess waste generation. To meet these design reguirements, shared
systems, redundant eqguipment, and reserve storage capacity are to be
considered in process offgas treatment system design.

System design will provide redundant component<, as warranted, such that
only one each of the support equipment components is required for noimal
operation. The additional components will be present in a "reacdy standby®
staktus.

The need for redundancy will be based on the expected reliability of
companents, types of failure, effects of companent failure, and economics of
providing redundancy. If the component outage history indicates a component
failure during operation, without sufficiest warning to allow maintenance or
replacement, then an economic evaluation should be made to determine if
redundancy is justified to suppurt the system availability.

These gaseous Lreatment syst.ms will provide for filtration of
particulates and hazardous materials from gases prior to release, using
high-efficiency particulate air filters with a minimum efficiency of 99.97%
for 0.3um particulates and in accordance with ANSI/ASME N509 and Reg. Guide

1.140.

4.2.4. Controls and Inskrumentation

Gaseous waskte treatment systems will be designed with sufficient controls
and instrumentation such that they can be started, operated, switched to use
of spare components, and shut down from a central control room. However,
systems may have local panels, as necessary, to facklitate aperation and
maintenance. Instrumentation show that the equipment is operating properly,
and help determine equipment malfunctions.
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4.2.5. gGaseous Effluvent Monitoring

Gasepus disrharges to the enviromment will he measured for thelr content
of radioactive and hazardous materials (basicall, uranium and fluoride
content). Design guidelines for these systems are provided in Reyulatory i
Guide 1.21, Standard Review Plan 11.5, and ANSI/ANS Standard 55.4. Isokinetic 5
sampling provicions will be made to assist In determining system performance
and to monitor effluent concentratiens. i

4.2.6. Gasepus Waste Treatment Secondaiy hastes

Provisions for collecting, randling, dispoesal, and replacement (as
required) will be made for the management of secendary wastes generated in
gaseous waste treatment systems. These wastes will be managed according to
thelr characteristics and compositions and will be recycled or discarded, as

appropriate.
4.3. LIQUID WASTE MANAGEMENT DESIGN CRITERIA

4.3.1. Applicable Federal and State Regulaticns

Similar to the regulatory requirements for gaseous wastes, the AYLIS
radioactive liquid waste streasms design criteria will satisfy the requivements
of DO Order 548G.1A4 and 10 CFR Part 2. In the case of uraniow materials in
liquid wastes discharged to uncontrolled areas, limiting values are provided
in 10 CFR Part 20, Appendix B, Table II, Column 2. (See Table 4-1) The AvLIS
Production Plant design objective is to recuce uranium concentrations in
liguid waste effluents to 10% or less of thase concentrations in order to
provide as low as reasonably achievable releases.

For the hazardous and/or regulated chemicel pollutants in the liguid
waste effluents, those Environmental Protection Agency regulatory requlrements
(as speckfied by the current National Pollutant Discharge Elimination System
permit issued for the Oak Ridge Gaseous Diffusion Plant facility liquid
effluents) will be the prelimimary design criteria for management of similar
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AYLIS Praduction Plant liquid wastes. As necessary, the Tennessee Dzpartment
of Pudllc Health Water quality standards will be used to supplement the
National Discharge Eliminction System limits. The most restrictive of these
regulatfons will he used in planning for the AVLIS design.

4.3.2. Plant Discharge Limits

The concentrations of pollutanis discharged {rom the facility will be
timited to 10% of regulatory values. As discussed in 4.3.1, the uranium
discharged limits are summarized in Table 4-1. Two typical K-25 pollutant
discharge points limits are, based upon the National Pollutant Discharge
tlimination requirements for the existing 0Oak Ridge Gaseous Diffusicn Plant,
surmarized in Tables 4-3 and 4-4.

The values grovided in these two tables are for only two of several Oak
Ridge Gaseous Diffusion Plant-specific ligquid effluent discharge locations.
Since the actual regulatory limits, pertinent to each of ihe AVLIS Produciion
Plant liquid waste discharge points, will need to be provided in the
development of the AVLIS Production Plant-specific National Pollutant
Discharge Climination permit, the typical limits that apply tn the existing
Oak Ridge Gaseous Diffusion Plant facility are used as guidelines only. The
design limits for AYLIS Pruduction Plant liquid waste management will use the
representative numbers provided here as the preliminary design basis for
treatment of liquid waste streams. These design limits will be assessed, once
thie exact nature of the AYLIS Production Plant liquid wastes requiring
treatment is finalized, prior to the applicatien to the Environmental
Protection Agency for the AVLIS Production Plant National Pellutant Discharge
Elimination permit.

4.3.3. Process and Disposal Systems Nesign Criteria

Liguid waste treatment systems shall be designed such that they satisfy
the design release limits and provide 3s low as reasunable releases. There
are many equipment combinations which ca2r meet these performance objectives.
As specified in the facllity waste management performance objectives, active
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Tabie 4-3. Pertinent water quality data for the K-1700 pond
effluent (1984) operatien). Data far the current (1978}
operation, if different from 1984, are shown in parentheses.

Average background  Average concentration  Maximum monthly concentration  Applicable standard

concentration wn discharge n dscharge ar guideline
(mgAiter)? {mg/Iier {mg/liter) ({mgrliter)

{pH 8.0 6.6-7.8 {6.0-9.0) 7.819.0) 6.0-9.0°)
cop 6.8 22 2
Aluminum . 0.76 0.5 1.0 1.o*
Arsenic <0.01° <0.01 <0.01 X
Cadmium <0.005 <0.005 <0.005 0.017
Chromium {total) 0.005 0.02{003) 0.04 {0.05) 0.05°
Copper 0.015 .02 (D.D4) 0.09 1.0¢
Cyanide 0.001 0.004 0.007 0.03%
Fluoride <0.10 0.9i 1.3 20.0¢
Lead 0.02 0.02 0.04 0.47
Manuinese 0.04 0.19 0.32 10.0°
Mercury <0.0009 0.002 0.004 0.0087
Nicket 0.008 0.28 1.86 307
Nitrate 3.7 10 {49} 15 (88} 90.0°
Sulfate kYR 140 500 1400.0”
Zine 0.03 0.14 1.2 2.0°
Susponded s¢ ids 10.1¢ 19¢ 56 30.0°
Dussolved solids 137.3 420 (600} 790 (900)
Oissolved oxygen 7.5-13.0 -1 11
Betz Polynodic 562 71 10
Betz 3547 1.8 2.5

*Background concentrations are determined from samples collected in 1977 irom the Clinch River above ORGDP.

& Current National Pollutant Discharge Elinination Systein {NPDES) permif limit far the K-1700 pond effluent.

€The symbol <" indicates that concentrations are below detectable limits, which are listed.

?Tennessee Department of Public Health, Guidelines for Effiuent Critena for Sewage and Industrial Wastewater, 1973
°NPDES timits and reporied data are for times of no preciprtation only.

Nndustrial corrasion inhubitors




Table 4-4. Qak Ridge Gaseous Diffusion Plant representative sewage
plam Nationaf Poifution Discharge Elimination System discharge timits.

Pertinent water quality data for the 'arge
(K-1203) Oak Ridge Gaszous Diffusion Plant
sewage treatment facility (1284} onaration)?

BOD,

Suspended solids
Armmonia nitrogen
Dissoived pxygen
Clorine residual
Tatal phosghorus
Potassium
Nitrates
Dissolved salids
(Flow, gpm

{pH

Average
Appiicable EPA
monthly
. standardsb
concentration
{mg/liter)
{mg/liter}
5—10 15
5-15 30
0.4 5
= 5.0 5.0
0.5-2.0 0.5-2.0
.30
28
3.8
190
420)
6.8-8.0 6.0-9.0)

3Data for current {1978) operation are essentially the same as

shown here for 1984, except for BOD_, which is 5-15 mg/liter.
BCurrent NPDES limits for the K-1203 effluent, monthly

average.
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treatment methods will be pursued to meet design cbjectives, rather than
relying on passive methods such as dilution. Liquid wastes can be treated
such that nun-contaminated effluent streams will be released to the

environment.
Non-contaninated liquid wastes (i.e., no regulated pollutant contents)

will be directly discharged to the environment. Guidance for liquid waste
system design criteria is provided in the following, topically related

documents:

o ANSI/ANS 55.6 American National Standard "Liguid Radioactive Waste
Processing System for Light wWater Reactors.®

D US Nuclear Regulatory Commission Standard Review Plan 11.2, "Liquid
hWaste Management Systems."

[ US Nuclear Regulatory Commission Regulatory Guide 1.143, "Design
Guidance for Radioactive Waste Management Systems, Structures and
Components Installed in Light Water Reactors."

U US Nuclear Regulatory Commission Standard Review Plan 11.5" Process
and Effluent Radiological Monitoring Instrumentation and Sampling

Systems."

Similarly to the design criteria for gaseous waste treatment systems, the
liquid waste management systems will be designed to allew fell capacity
operation under all normal plan design canditions, as well as having reserve
capactty to Tunction upder anticipated off-normal conditions. PAn assessment
for providing redundant components, as discussed in Section 4.2.2, will be
made for each of the waste freatment systems selected to process AYLIS
FProduction Plant liquid wastes.

Those concentrated secondary wastes that result from liquid waste
treatment (e.g., spent re ‘ns, sludges, spent filters) will be considered to
be wet solid wastes. These wastes will be treated in accordance with waste
design criteria and performance cbjectives for colid waste streams.
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&.3.4. Liquid Effluent Monitoring

tiguid effluents discharged from the facility will be monitored to
determine the effectiveness of ligquid waste treatment and Lo ensure ragulatery
requirements are satisfled. Sampling stations will be provided at each of the
liquid discharge points to determine the concentrations of hazardous and
radiolegical materials. Design guidelines for these systems are provided in
Regulatory Guide 1.21, Standard Review Plan 11.5 and ANSI/ANS Standard 55.6.

4.4, SOLID WASTE MANAGEMENT DESIGN CRITERIA

#_.4.)1. Radiolooical Solid Hastes

4.4.1.). Applicable Federal and State Regulations. The management of the
radiolegical (uran.um bearing), classifications "SCN", "SDP", "SEP", and
"SEN®, (see Fig. 3-1) solid wastes generated by the AYLIS Production Plant
facility will be self-regulated by the DOE under the DDE order 5480.1A,
"Requirements for Radiation Protection®, DOE Order 5480.2 “Hazardous and
Radioactive Mixed Waste Management and DOE order 5820.2, "Radioactive raste
Management". These regulations specify the allowable radionuclide

concentrations in the environment and discuss considerations fur waste form
acceptance and disposal criteria at a DOE waste disposal facility. Solid
waste treatment and disposal will satisfy the requirements for these final
waste forms, such that they will be acceptable at a DOE managed waste disposal
site. Handling and transport of these wastes will be in compliance with the
Department of Transportation regulations specified in 49 CFR Parts 170-189.
The solid waste form requirements will be supplemerted with the design
criteria specified in 10 CFR Part 61, Section 61.56, and the performance
objectives of the AYLiS Production Plant Waste Mamagement Plan. These
additional requirements are provided in order to sakisfy the overall
performance objectives for AYLIS Production flant solid waste ranagement.

4.4.1.2, Radloloqical Wastes Treatment and Disppsal. Tho.e waste streams

containing uranium bearing material will be processed for the re.overy of
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enriched uraniwn materials and will be subjected to general decontamination
methods in order to reduce the guaontities, of radiocactive wastes requiring
disposal, to as low as reasonably achievable levels. Treatment and packaging
of solid radiological waste materials will provide controls to maintain
non-critical confligurations of fissile uranium materials.

The final waste form for uranivm ccntaminated material will be fixed in a
binder material to produce a homogeneous, free-standing matrix with no
encapsulated liquids. Yaste forms (which include any waste contaimers) will
satisfy the design criteria for DOE operated low-level waste disposal sites.
These criteria are specified in DOE Order 5820.2 "Radioactive Waste
Management®™ and will meet the intent of 1O CFR Part 6l.

Guldelines for radio)ngical solid waste treatment and dispssal design
criteria are provided in the following, topically related documents:

o DOE Crder 5480.2 "Hazardous and Radioactive Mixed Waste Management.®
DOE Order 5820.2 "Radioactive Waste Management.®

c U.S. Huclear Regulatory Commission Branch Technical Poasition ET58B
11-3, "Design Guidance for Solid Radioactive Waste Management
Systems Installed in Light Water Reactors."

4] ANSI/ANS Standard 55.1 "Solid Radioactive Waste Processing Systems
for Light fater Reactors."™

o U.S. Nuclear Regulatory Commission Standard Review Plan 11.4 "splid

faste Mapagement Systems.™

Design of waste treatment systems must provide a firal waste form
acceptable for disposal at a DOE managed dispoasal facility. These facilities
are conservatively anticipated to be shallow land burial sites with engineered
wuaste barrier features to prevent migration of waste constituents. Hence, the
reguirement for the solidification (fixation) of radioclegical and/or hazardous
materials addresses the nced to immobilize these materials. Design criteria
for the AYLIS final waste forms {e.g., leachability, compression strengkh,
resistapce to biodegradaiion) wi’l address the reguirements presented in 10
CFR Part 61 for final solidified forms.
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4.4.1.3. Solid Radiplegical Wastes Accountability. Solid radiological waste
streams will be assayed to determine the content of uranium materials. These
waste streams will be included in the AYLIS Productiop Plant special nuclear
material accountabillity program.

4.4.2, Non-radiological Solid Wastes

Non-radiological solid waste will include conventional solid wastes and
those containing Environmental Protcction Agency hazardous materials.
Conventional waste streams will include municipal type materials such as
trash, refuge and non-hazardous, non-regulated substances. Environmental
Protection Agency-hazardous wastes will be those so determined by the
procedure provided in 40 CFR Part 261, "Identification and Listing of

Hazardous Yastes."

4.4.2.). Applicable Federal and State Requlations. Regulatory Standards for

hazardous waste streams are provided in 40 CFR, Parts 260 thraugh 267.
Alternate management of the solid waste material containing hazardous
materials will be addressed by either limiting these quantities of hazardous
materials requiring disposal (through recovery of naterials) or by "delisting®
pracedures to remove them from the Environmental Protection Agency-Hazardous

Materials List.

4.4.2.2. Non-radiological Solid Waste Treatment and Dispasal. Non-uranium
ccntaminated wastes, classifications "SNP™ and ™SNN", will be managed in
accordance with whether or not they contain Environmes.l=Ll Protection Agency
hazardous wastes. Those solid waste streams which contain Epvi-~nmental
Protection Agency hazardous wastes will be managed to satisfy the design
requirements of 40 CFR Part 260, which provides the disposal requirements for
solid hazardovs wastes. In osder to ensure the stability of these hazardous
wastes, their final waste form will be a packaged solidified matrix with no

freestanding liquids.
Transuort of hazardous wastes will follow the guidelines provided by 40
CFR Part 263, ®"Standards Applicable to iransporters of Hazardous Waste.”



Disposal of solid, hazardous waste materials will be by Ervircnmental
Protection Agency -sccepted practices. Environmentally acceptable practices
include controlled incineration, secered landfills, recovery, and lined
surface impoundments. ©Design criteria for these methods will meet those
specified in 10 CFR 40 Part 264 "Standards for Owners and Operators of
Hazardous Waste Treatment, Storage an  Disposal ) aciliities.”

For those non-radiological, non Environmental Protecticn Agercy-hazardous
wastes (Classification "SNN"), conventional waste treatment and disposal
methods will be used for their management. By -onventional, the design
criteria refers to techniques commonly employed for the management of
municipal and industrial type wastes, (e.g., incineration, sanitary landfill).

Classified materials and process compsnents will be handled separately
from non-sensitive waste streams. Provisivns for accountability and secured
disposition of these materials will be provided in their mapagement.

In the event that the alloy feed material composition is declassified by
the time the AYLIS Production Plant becc <s operational, these uranium
contaminated streams will be managed similarly to the paturally enriched
uranivm contaminated waste streams. This declassification will have minimal

impact on the design and costs associated with the waste management »perations.
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5. ASTE MANAGEMENT PLAN DESCRIPTION

5.1. INTRODUCYION

Based on the AYLIS Production Plant waste management performance
objactives described in Section 2, the waste stream characterizations
developed in Section 3, and the waste management criteria assessed in Section
4, the overall AYLIS Production Plamt waste-manacement planning is describzd

in this final section.
A discussion of available waste treatment and disposal zpproaches for

each waste classification Is first presented followed by a survey of

technologlies and m=thodologies.
A matrix is then presented, indicsting the AYLIS Preduction Plant woste

management approach planned for each specific waste stream. Here, the
treatment and disposal approach is detailed for each of the initially
Identified facility waste streams.

5.2. NWASTE MANAGEMENY PROCESSEL

5.2.1. Gaseous Waste Streams

5.2.1.1. Treatgent Processes. Gaseous waste streams from AYLIS Froduction
Plant operations originate as process offgases an2 from ventilation pathways.

These gaseous waste streams, containing uranivm-contaminated materials and
fluoride compounds as the main pallutants, may be treated by various gaseous
waste processing systoha.

The three general AVLIS Production Plant gascous-waste-class types
identified were: 1) GDH, which is gaseous waste containing natural or
depleted assay vranium and Environmental Protection Agency hazardous
material(s); 2) GEH, vhich is gaseous waste containing enriched assay uranium
and Environmental Protection Agency hazardous material(s); and 3) GEN, which
is gaseous waste containing enriched assay uranium and no Environmental
Protection Agency hazardous materlal(s).
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The choice of treatment equipment for removal of airborne particuelates is
rdependent on the physical composition of the waste feed. fhe methods
available to maintain as low as reasonably achlevable emissions from the ?
facility vary with the particular waste class. For example, gaseous streams ;
centaining vranium particulates classes "GDHF™, "GEHF™, and "GENF" may be

treated through mechanical processing components such as cyclones and

filtration systems in order to physically separate the airborne solids from

the gaseous stream. Additional examples of these types of systems would
include bag filters, electrostatic precipitators, bed filters, pre-filters,
and high-efficlency particulate air filters.

The varinus characteristics of the different types of gas/solid
separators was investigated in the survey for appropriate treatment methods.
Dynamic gas/w.olid separators include settling chambers and cyclaone
separators. They are generally used as primary filters in a variety of
applications pecause they are simple in design, and they effectively remove
particulates from offgas (97% by weight efficient for 20- ta ~0- um
parlicles). Dyaamic separators such as settling chambers utiiize
qravitational forces to collect particulates after the gas impacts a baffle.
Cyclone separators utilize ineritial forces to separate particulates from the

gas.

Process (iltration systems copsidered are types commenly used in high
temperature applications. Examples of these types are ceramic filters and
sintered metal filters. These types of filters are generally considered to
have high operating costs due to the maintenance/replacesent associated with
potential clogging and cracking due to thermal cycling.

Bag filters are used extenslively for dry offgas cleanup applications for
a large number of industrial applications. Flue gas enters a housing which
contains numcrous fabric bag filters. The gas passes axially thrsigh the
fabric bag and upward, thus depositing particulate on the bag. The fabric is
eenerclly impregnated with a heat-resistant mineral so that it een withstand
offgas operating temperatures. Particulate is removed by shaking the bags or
by an air blowback system. Some appllications have utilized various types of
filter media to precoat bagfilters to improve efficiency. Problems with bag
filters have been found when the flue gas is below its dew point. Moisture
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buildup or: the fabric can decrease the efficiency of the filter when the
operating temperatures are not high enough i5 prevent condensation. High tar
and scot buildup on bag filters could cause pinhole leaks to form which wruld
also decrease flilter efficiency. Bag filters may also become brittle duz to
temperature cycling or become worn due to physical erosion.

Electrostatic precipitators generally have a 20 to BO kYDC source to
charge electrically a collection element which attracts charged particles ip
the offgas. These filters have good efficiency for particles as s-all as
0.0lym, but are costly to operate for small applications such as process
offgas treatment. 7They also require a backup power source in case of primary
powe. interruption and may be subject to eventual corrosion due to the large
surface area of exposed metal parts.

Bad filters, such as fiberglass mats, are simple in design. The filtrous
materials have low maintenance requirements, are inert to chemical attack, are
fire resistant, have good heat transfer properties, and have a wide range of
differential pressure. However, the amount of filter material that is used,
and the amount that must be disposed of as radicactive waste, makes bed
filters economically unatiractive for process offgas treatment.

High-efficiency particulate air filters are routinely used as polishing
filters ip nuclear facility offgas treatment anplications because uof their low
maintenance requirements, high-efficliency for particulates, an¢ low cost.
High-efficiency particulate air filters have beep designed to have
efficiencies of 99.97% for 0.3pm particles. High-efficiency particulate air
filters make excellent final filters for prucess offgas treatment systems.
They must be used in conjunction with other offgas compopentis because most
high-efficiency particulate air fiiter designs include filter media that
cannot withstand high temperatures or high moisture content, and can beceme
deteriorated by excessive organic vapors. Therefore, high-efficiency
particulate air filters are used with offgas cooling and spark arrestors in
dry offgas systens, and with condensers and rehesters in wet offgas systems.

Gaseous waste streams that contain gaseous uranium and hazardous waste
compounds will be treated by chemical processing systems. These streams would
include classes: GDHY, GEHY, and GENY. The chemical processing systems vill
use compopents that provide chemical reactions to adsorb radiological and
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hazardous waste material from the gaseous streams. Examples of these types of
systems, which use wet methods for gas cleanup, would incliude inpact
scrubbers, high energy venturi scrubbers, and packed column scrubbers. Wet
methods for offgas filtration such as scrub systems are widely used in
industrial applications. In thls concept, flue gases are mixed with atomized
water droplets. The water droplets collect particulates and dissolved gases.
Some scrubbers have an efficliency of 9% for one to two micron particles, and
can absorb gases such as HF. The scrub solutien can be recirculated to
minimize the amount of clean water injected into the <ystem. This is an
important consideration in nuclear applications because, by clearing the
offgas, the scrub soluticn will absorb ceontamination from the gas and
therefore must be handled as liguid radisactive waste stream.

This requirement affects the economics of the wet scrubber since the
solution must be handled by a separate system for liguid radwaste, and/ur be
immobilized in an acceptable solidification agent prior to disposal. However,
wet scrubbers offer other benefits to offset these additional costs. Caustic
addition to wet scrubbers during recirculation is an effective method for acid
gas (e.qg., HF) neutralization. This helps prevent corrosion while removal of
entrained particulates prevents erosion of the offgas equipment. In addition,
wet scrubbers cool the offgas prior to discharge.

Chemical trap systems are also in wide use at vranium-enrichment
facilities for recoverv of uraniumn materlals from process offgases. Examples
of these systems would include sodium fluoride traps, a.umina traps, or
activated carbon traps.The NaF traps provide for the sorption of the UF6
from the waste stream, and through proper valving and heating, the subsequent
desorption of the UF6, which is returned to the uranium-processing

operations.

Another chemical trap, widely used at Qak Ridge Gaseous Diffusion Plant,
is the alumina trap, employed to remove lower concentrations of wianium, such
as those fuund in the w~<te streams frem maintenance and development
facilities. Unlike the s lium fluoride trap, the alumina trap provides for
the irreversible sorption of uranium. Therefore, recovery of the uranium
collected by these traps requires leaching with nitric acid; this operation is
carried ot 1n Bullding K-1420. Activated carbon materizl, used as a chemical

trap, would perforis similar t=~ ... -~¢arjal.
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Figure 5-1 illustrates the possible treatment and disposal flaw
alternatives available for the initially identified AYLIS gaseous waste stream
classes.

5.2.1.2. Disposal Processes. Gaseous waste streams will be provided with
sufficient treatment such that gaseous effluents discharged from the facility
wiil meet the waste-management-plan design and performance objectives. These
objectives call for the gaseous waste contributions to the uncentrolled areas
of off-site effluent streams to be equal to or less than 10% of regulatory
maximum permissible concentrations. Thus, effluents will be treated to the
point where they are not considered to need any further treatment before they
are discharged. These discharges will be from common, monitored roof vents,
which serve the process buildings. Credit for the dispersion and dilution
provided by the elevated releases will be based on conservative models for
gaseous release calculations.

Gaseoys-waste treatment will, however, generate secopdary wasies that
will require treatment and disposal. These wastes will include spent filter
material, spent chemical trap media, and spent solutions from chemical
scrubber systems. The treatment and disposal methods for these waste stiresams
will be included in the discussion of waste management processes for liquid

and solid waste streams.

5.2.2. Liquid Waste _treays

5.2.2.1. Treatment Processes. Liquid waste streams from the AYLIS Production

Plant operations orlginate from wet uraniuve recovery and decentamination
operations in the Decontamination Facility, secondary liquid wastes from
yaseous waste treatments, laser and separator refurbishment, and conventional
wastes such as sanitary and water treatment wastes. Six geperal types of
waste classes were ideatified for the AYLIS liguid waste streams:

1] LDN - Liquid waste containing natural or depleted assay uranium and
no Epvironmental Protection Agency hazardous material.
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‘Wl_aste Classificationsa

Waste Treatment Approach

Waste Disposal

3

1

adln

Uranium recovery
{mechanical/

Hazardous materiarl
removal
(chemical means)

Monitored
discharge to
atmosphere

chemical)
GENV
I |
e ) Particulate
removal
{mechanical)
GENF

a See Fig. 3-1 for waste category definition.

Fig. 5-1. AVLISgasr ~lasses manager nt —~thodologies.
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a LEN - Liquid waste containing enriched vranium material ard no
Environmental Protection Agency hazardous material.

0 LEP - Liquid waste containing enriched ura-ism material and
potent fially Environmental Protection Agency hazardous material.

0 iNH - Liquid waste containing no radiological material asnd some
Environmental Protection Agency hazardous materiai.

0 LNP - Ligquid waste containing natural assay uranium and potentially
Environmental Protection Agency hazardous material)

1] LNN - Liquid waste containing no radiological or Environmental
Protection Agency hazardous materials.

Treatment methods for liquid wastes also fall into the two approaches of
mechanical or chemical processing or some combinatiozn of th..se methods.

Mechanical processing could include filtration, settling (clarifying),
reverse osmosis, or evaporation. Filtration is the process of passing a
liquid stream through a porous medium or mass to filter out suspended matter.
The types of filters are numerous, including those that are backflus. .able,
non-hackflushable, disposable, reusable, and precoat or non-precoat. Settling
processes include the use af clarifier or thickener tanks to grecipitate
suspended solids or ti:e use of settling ponds or lagoons to allow settling.
Reverse osmosis .reatment is used for the treatment of low-suspended-solid,
liquid wastes by filtration through a semi-permeable membrane. Evaporation
involves the boiling away of water from a liquid solution or slurry. Many
Lypes of evaporators are used in various incustrial applications for
concantration of materials suspended or dissolved in liquid streams.

Chemical treatment methods can include ion exchange (dem.neralizatior:,
incineration and bliodegradation. [er exchange involves the process of
removing dissolved minerals and other ions from a solution by passage through
an organic demlperalizer resin bed. Demineralizers are used extensively to
remove water impurities including chlirides, @nd metallic ions. Incineration
of liguid wastes providas for combustion of flammable materials by complete
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oxidation of wastes in excess oxygen. Biodegradation processec use
micro-organisms to break down waste preoducts to less hazardous constituents.

A combination of these mechanical and chemical methods would be the
addition of flocculants to a liquid waste strezm to promote precipitation.
These methods were also assessed in determlnlng the appropriate treatments for
the AVLIS Produciion Plant specific waste-stream classes.

The management planning for these liquid waste streams will take into
consideration the existing and/or planned liquid waste treatment facilities
and systems on the UOak Ridge Gaseous Diffusion Plant site. These facilities
include a planned central neutrallization facility, which will provide
centrifuges, neutralizer tanks, clarifier tanks and suppor. equipment in order
to process both non-contaminated and uranium/hazardous material contaminated
liquia waste streams; a planned central incineration facility for the
incineration of hazardous liquid and/or solid wastes; existing and planned
liquid waste settling ponds; and the existing sewage and water treatment
plants.

Also considered were the secondary waste streams that would be generated
in these liquid wasle treatments and their required waste management. These
secondary streams »ill consist of such materials as spent filters, exhausted
ion exchange resins, sludges and other wet-solid materials that will be
managed as solid-waste streams.

A variety of treatment methods can be used to meet the facililty design
objectives. The treatment and disposal alternatives for processing liguid
waste streams are shown on Fig. 5-2. This figure indicates various gossible
process combinat’ons in order to assist in the planning of waste mznagement

for AYLIS liquid waste streams.

5.2.2.2. Disposal Processes. 0Once AYLIS Production Plant liguid waste
streams have been treated to reduce the concentrations of gollutants to below
design ob’~ ive values, they will be discharged to the environment from a
liguid discnarge outfall. This outfall will be a monitored, controlled
environmental discharge, such that effluent releases are measured to confirm
regulatory compliance and the effectiveness of treatment methods. Sufficient
treatment will be provided for 1liquid waste so that credit for dilution will
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‘i\laste Classificationsa

Waste Treatment Approach

LNHC
LNNC

!

|

LENF

LDNF

Uranium

recovery

{mech/chem)

———

Incineration

LNNE

9L

LNNL

Solids removal
(filtration/ settling)

LNPL

]

LEPL

L—» Solids to solid waste managerment

LENL

a See Fig. 3 1 for waste category definition.

Uranium
recovery

(mech/cheir,

Liquid solution
treatment
(chemical)

L~ Solids to solid waste management

rig. 3-2. AVLIS liguid w._ste classes management methodologies.
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not be necessary to satisfy design objectives. Olsposal of secondary solid
wastes generated during liquid waste treatment will be discussed in the

following section.

5.2.3. Solid Waste Streams

5.2.3.1. iiestment Processes. Depending upch the pature of the splid waste
streams, several ticatment methods mey bo possible for thelir management .
Six general types of waste classes were identified for the AYLIS Production

Plant solid woste streams.

o SDP - Solid waste containing eatural/depleted uranium materials and
potentially Environmental Frotection Agency-hazardous materials.

o SON - Solid waste containing natural/depleted uranium materials and
no Environmental Protectiaon Agercy-hazardous materials.

0 SEN - Solid waste containing enriched uranium materials and no
Environmental Protection Agency-hazardous materials.

0 SEP - Solid waste containing enricied uranium materials and
optentially Environmental Protection Agency-hazardous materials.

a SNN ~ Solid waste coptaining no uranium materials and no
Environmental Protection Agency-hazardous materials.

)] SNP ~ Solid waste coniaining no uranium materials and potentially
Environmental Protection Agency-hazardous materials.

The treatment and disposal alternatives for solid waste streams are shown
on Fig. 5=3.

For combustible selid wastes, the preferred treatment would be
incireration. Incinerators and related devices decompose combustible waste
materials by thermal oxidation. Combustion or imcineration involves complete
oxidatlon of wastes by burning in an excess of oxygen (air). Pyrolysis
involves portial oxidation {n an oxygen deficient atmosphere. Oxidation can
also be accemplished by introducing zombustible wastes and air into a bath of
molten sait. Aclid digesters thermally and chemically oxidize wastes in & hot
mixture of concentrated nStric and sulfurlc acids.
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mste Classificationsa Waste Treatment Approach Waste Disposal 1

SDPC

SDNC ]

SNNC Uranium Contaminated

'_—TNC : I_,_. recovery Incineration [ burial

— Concrete
Uranium fixation

recovery

== Re sung | Classified burial

Specificto
Wwaste
Composition

— —

SENM lrJe:(;‘\;:m e Compaction/ || | .| Sanitary landfill
iy

direct packaging
SDPS

SNPP
SNPW

L, Recycle
SNNM IL |

a See Fig. 3-1 for waste category definition.

~
@

Fig. 5-3. AVLIS solid waste classes management methodologies.
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Many types of Incinerators, pyrolyzers, and other such devices are being
developed for volume raduction of radicactive wastes. Many of the
incinerators listed below are being developad by the U.S5. Department of Energy

for processing TRU waste:

Acid digestion.

Agitated hearth.
Controlled air.

Cyclone drum.
Electromelt furnace.
Fluidized bed.

Molten salk.
fathological.
Pyrolysis/controlled air.
Rotary kiln.

S 0 0 o o ¢ o o o 0o

The latter 'wo types of incinerators, pyrolysis/contrelled air and rotary
kiln, are the most 'ikel, candidates for AYLIS Production Plant use. The
design selected for the onsite DOE Central Incineration fFacility is a rotary
kiln. For smaller thioughput requlrements, a conlrc'led air design
incinerator would be preferable.

Several types of controlled air incinerators are either in use or under
development at DOE facilities. A demonstratiecn upit at Los Alamos National
Laboratory is designed to process TRU contaminated trash at 45 kg/h and is
fueled by natural gas. A volume reduction Factor of greater than 40 has been
at:ained for trash.

As shown in Fig. S5-4, pre-sorted, shredded trash is charged to the
primary chamber which operates at 800-1000°C. The primary chamber operates in
a starved air condition. Unburned volatiles and particulates are swept into
the upper secondary chamber, which operates at about 1100°C with a light
excess of oxygen. The offgas treatment system consists of a quench column, a

venturl scrubber, packed columps, and high-efficiency particulate air filters.
Rotary kiln incinerators have been ysed to process municipal selid waste

and Industrial solid, liquid, and gaseous wastes including chemical warfare

13

e



Olt-gas -3

Upper ash cleanout dcor

Socondary bur—er

Lower ash

cleanout door

Primary burner
Feed door

Feed ram

Fig. 5-4. Controlled-air incinerator.
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agents. The Department of Energy program to adapt rotary kilns 7or pracessing
of TRU wastes is now in the production stage. The production unit being
installed at Rocky Flats is designed to process trash, organic liquids and ion
erchange resins at a nominal rate of 40 ka/h.

As shown in Fig. 5-5, the rotary, refractory-lined kiln is fired by two,
axial, diesel-fuel burners, and operates at ahout 80G°C. Liqulid wastes are
injected Jrough a separcts burner while solid wastes are charged with a ram
feeder. The afterburner operates at about 1000°C. Offgases are treated by
two venturi scrubbers and four stage high-efficiency particulate air
filtration, Ash is continuously discharged from the kiln.

Incineration of AYLIS Productiun i?lant combustible solids waste streans
could be conducted in a ceptral waste ipcineration facility desigred to handle
radiological and/or hazardous waste streams, or in a conventional,
muricipal-type incinerator for non-rintaminated combustible wastes.

This treatment method would provide the best volume reduction for these
wastes. Treatment methods for dry solid wasles could also include compaction
and/o1 packaging, prior to disposal. Compactors are fiequantly used at
nuclear facilities to reduce dry solid waste volume; these wastes typically
consist of par~r, [ags, nlassware, disposable clothing, etc. Compactnrs
compress ‘“ese wastes, driving out air as vuids are reduced. The amount of
void volume and the resiliency ot trash materials limit the final volume
reduction attained. The use of shredders to pre-treat dry wastes is also
being pursued as 2 method to reduce overall final weste volumes.

Several waste cempactors have been used at nuc: at installations. rhese
icclude 5%-gallon-drum hydraulic compactors, a dauble hydrawlic ram device
which uses a plywood bax as the compaction vessel, and & large compactor for
use with 95 ft3 liners.

Although not currently used vor compaction of low-level wastes,
Industrial hydraulic presses of the type used to crush astomobiles mav be
useful for compaction of metal items such as pipes.

Cacontamination treatment would be pravided for these wastes as
appropriate, :;ior to disposal, to minimize the quantities of waste and to
reduce the contamlnation teo as low as reasonably achlicvable levels.
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Fig. 5~5. Rotary kiln incinerator.
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Pre-treatment of wet solicd wastes will be provided to minimize the
quaptity of free-standing liquids in these waste streams., Dewatering methods
could include certrifuging, filtering, drylngq, and Incineratiop treatments.
To minimize the enviremmental lmpact of solid wastes disppsal, splidification
of contaminated waste streams will be provided prior to disposal. Several
binder materials and methods are available for waste solidification. Hethods
considered for use in managing AYLIS Production Plant splid wastes included
immobilization in cement concrete or plastic (polymers).

In addition to treating liquid and solid waste streams to bind freestanding
ligquids, the objectlives of low-level radiocactive and hazardous waste
management are as follows:

o To package the by-product so it is safe for transportation and
disposal.

0 To provide transportation that protects the public from radiation
exposures and hazards in the event of an accident.

o To provide disposal that is safe for the environment.

Means for the stabilization of low-level waste containing free liquids
and readily dispersed dry solids are needed to minimize the patential release
of radionuclides and hazardous materials to the biosphere during on-site
handling, off-si*e shipment, and disposal. Minimizing the potential for
reiease will guard the public health and safeky.

However, to reach these goals a stabilized waste must possess certain
qualities. Mechanical strength is of primary importance during in-plant
handling, transportation, and dispesal. During an accident a waste with poor
mechanical properties may fracture and disperse into the environment. Also,
because of its increased surface area a fragile waste form would result in
increased leachability. The thermal stabllity of a solidified waste form is a
concern primarily because accident conditlions Involving fire are possible.
The accident may cause gecomposition, degradation c¢f mechanical properties,
and dispersicn of radionuclides as gas or acrosol. Also, leachability is a
primary concern because in shallow land burial, radionuciide release is
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principally the result of groundwater interactions. Leachabllity refers to
the removal of radionuclides from the solidifled waste package by flujds.
Dissolution, diffysion, and chemical reactions may contribute te this release.

There are five solidification agents that are currently considered for
use in commercial nuclear facilltles. They are as fellows:

Cement (concrete).

Environstone {propletary gypsum materizl).
Bitumen.

Polyester resin.

Dow system resin.

o 6 0 o ©

Absorbent materials such as vermiculite, which had been used extensively
in nuclear power stations, are no longer used. Yhen mixed with waste these
porpus materials will soak up the free water and retain it. This being the
case, there is no chemical or physical binding of the waste and the final
product is not a monolithic solid. This method of waste fixation is no longer
used pecause of limitations imposed by the burisl sites.

Of the five solidification agents listed above, rement and environstone
are the only nonorganic binding materials that reacts chemically with the
water contained in the waste to form an inert solid product.

Polyester and low system agents are thermosetting polymers.
Thermosetting palymers are usually stronger at higher temperatures and set
irreversibly becauyse ti.ey are not softened by increased temperature.

Drdinarily, bitumen behaves as a thermoplastic pelymeric material and is
sametimes so categorized. Most thermoplastic poilymers are synthetic organic
materials which can be reversibly softened by heating and formed in the
softened state by processes such as extrusion.

Systems using cement have been installed in many united States
facilities. Bitumen systems have been used in almost all Eurapean facilities.

So far, systems using Dow system resin or polyester have anly recently
been installed in any Uniter States plants, and their pruven feasibility has
been limited ta protetype systems and isolated special applications.
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5.2.3.2. Disposal Processes. Two general alternailves are availabte for
disposal of solid wastes: permanent disposal by shallow land burial and
recovery of materials for recycle. In the first process, solid waste
materials wiil be solidified, packaged Ln waste cootalners, and emplaced in a
near-surface burial ground. The particulsr burial ground used will depend on
the content of the waste packages, 1.e,, whether they contain radiological,
hazardaus, or classifled wastes or some comblination of these materials.
Recovery of solid waste materlals will involve decontamination of these wastes
and possible processing lnvolving smelting of size reductlon pricr to
recycle. Use of planned or existing disposal facilities was factored into
splid waste-management planning. The facillties include onsite contaminated
and classified burial grounds and an offsite Central Waste Risposal Facility,

currently under development.
5.3. AYLIS PRODUCTION PLANT WASTE MANAGEMENT PLAN

The waste-management planning for the AYLIS plant is summarized in the
following matrix (Table 5-1). This matrix provides the planned treatment and
disposal approach for each of the AYLIS Production Plant waste streams.
Included jin the makrix are the waste stream ldentificatlons, origins,
classifications, estimated generatinn rates, and planned treatment/disposal
methods and type of facilitles,

This planning providec & comprehensive apprcach ta satisfying the waste
management needs of the AVLIS Production Plant. Based on these planncd
methods for processing the waste streams and the dispositions of the final
waste forms, amn implementation approach was formulated to define the manner in
which the plan will be executed. This implementation details the specific
facilities and methods used to make this planning cvperationai for the AYLIS
Production Plant.
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Table 5-1.

waste Stream
{classification)

Feed conversion

UF4 reduction tower
reactor off gas

(GOHV)

Activated carbon trap
maLer
{5DPC)

KOH packed column ligquid
waste, fram HF scruubing.
KF contaminated soiution

Excess anhydrous HF
{LHHL)

High-effictency
particulate air
and pre-filters

{SDNC)

Hgfy sa
9 (s0ps)

teed greparaticn

Scrap graphite crucibles
SONC)

AVLIS Production Plant wiste managsment matrix.

Origin

u.processing, Ha
reduction ruclur
affgas

u-processing; feed
conversion UF
production, affgas
treatment chemical
traps for UFg removal

UF 4 production, HF
recoyery offgas
treatment

UF g4 produttion ufl?as,
HF recovery produc

Feed conversion facllity
HYAC, hoad and process
fittration systim

Mg recuction of UF4

removed i om derby
production by slag
processing

Melting and casting
pracess

Estimated generation

54 MTY HF
Pty (M
156 kg/yr UFg

88D ka/yr

124 MTY (metric
tons per year)

20 T

1 M7Y

See U recovery operations

17 wiy

Planned
treatment

Planned
disposal

Facilities

Chemical traps, for

UFg remaval;

recavery by mu acked
oluma, HF scrubemg;

”g burl\er

U-recovery in wet

U-recover. pracess,

incingration of

spent carbon,

concrete fixation
ash

Convert KF to CaFp
solids, concrete
fixation of iF;

Commercial resale or,
if handled as waste,
convert tu

so)ids, concrote
Fixation of Ca&Fp

Shredding and
compaction or
fncineration;
fix ash in concrete

sent to U recovery

Incineration, concrete
fixation of asn

Discharge tlean
efflyent to atm. after
treatments

Shaiiow 1and disposal
bur\a\z of
mnobilized waste

Shallou lagd disposal
{(burial) of
mlnnbllized waste

Shallow lagd disposal
{burial} of
imobilized waste

Burial of packaged or
jmmobilized waste in
shallow 1and byrial

Sze uraniun recovery
oparation for dtsppyi-
tion of waste

Burial of immobi)ized
ash waste

Pracess of fgas
treatment equipment
in Feed Conversion
Facility

Wet U-recovery
process; tnc|nerucr
concrete fixal

and burial fncﬂuies

KF conversion
concrete fixafion,
and burial facilities

KF conversion
concrete fixation,
and burial
facilitias

Conpaction or 1incine-
vation €acility,
Fixation and burial
facilities

{un recovery

Incinreration,
fizaticn, burial
fatility

-3
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Table 5~1. {Continued;

Waste Stream
{classification)

Casting slag
(SONS)

Laser isotope separation

Yacuum pump ofl
{LLKC)

High-efficiency parn:ula!e
air and pre-filte
(SONC)

Contaminated water
(LENF)

Product conversion

0ff-gas from oxidation
{BENF)

“luorination off gas
{GEHY)

Sol1d waste from NaF
chemical traps
(SEPH)

KOH packed column liquid

waste Trom WF, 7y

scrubbing; KF

tontaminated solation.
(LRAL)

Origin

Crucible refurbis.ment

Sepsratars refurbishment

Separator refurbishment
Road exbaust and HVAC

Separatar/Refurbishment
Startup testing of
emergency blowdown
system

U product oxidation
vibrating tray kiln

Fluorinator of fyas,
downstream of UFg
cald traps

Chemical traps for
fluorination off gas

Fluorinator off gas KOW
packad column scrubbing

Estimated generation
rat

Planned
treatment

Planned
disposal

Facilities

See U racovery operations

2800 gpy

5 MTY

Trace

Carried over trace guantity
of Y particulates

8 MY HF
35 MY Fp

0.2 MIY

189 HIY

Sent to U rccovery.
Recover uranium with
Dry U recavery
process. See U
recovery for final
disposition.

Incineration

Shredding, ana compac-
tion or incineration;
Fix ash in concrete

Neutralization, Fix
sludge in concrete

Sintered meral
filtration, removal
of particuiates

Chemical Lraps to
remave UF,
packed co umn t.a
r.move HF, Fp oy
scrubbing

Wet U-récovery
pracess, fix residue
in binger

Convert KF to CaFp

solids, concrete
fication of Cafy

See uraniun recovery

Discharge clean
effluent to atmos-
phere after treatment

Burial of packaged or
immobilized waste in
shallow lang purial

Discharge clean
effluent, burial
of Fixed sludge

Discnarge clean
efijyent Lo atmosphere
after treatment

Discharge clean

effluent to atmosphere
after treatment

Shallow land burial

Shallow tand burial

See uranium recovery

Incingration facility

Compaction or
incineration
facility. Fixation
and burial
facitities,

Heutralization,
fixation facilities

Process offgas
treatnent equipment

Process offgas
treatnent equipmen

in Product onvers.an
Facility

Net U-recovery,
concrete fization and
burial facilities

KF conversian,
fization and
burial facilities



Table 5-1,

{Continued)

Waste Stream
(classification)

origin

Estimated generation

Planped
treatment

Planned
disposal

Facilities

#5Fo dituent from
praduct fleorination
E€PS)

Volatile alloy compounds
from UFg distillation
(LEP)

H\gh efficiency particulate

air and pre-filters
{SPHC)

Lasers

Spent laser dye solutian
{LKHC)

Spent filters
(SHPW)

Spent resins
{SHPW)

Laser dye cleaning,

demineralizer backfiush
ILENF)

Freon decon. sludge
(SNPW)

Metal sludge
{SHPW)

Refurbishment

Freon blast, oxide and

spent separator coatings
SNPH}

Separator coatings

Filuorination fluid bed
reactars

UFg purification
distilistion colymn

Product conversiun
facility WYAC, hood and
process filtration
systems

AVLLS enrichment
process, |aser operation

AVLES laser dye cleanup
system

AVLIS laser dye cleanuy
ystem

Laser dye ¢lesnup system

Laser refurbishment
Frenn recy¢le system

CL cleaning

Separator refurbishment

Freon blast waste mixture

Separator refurbishment
excess cpating overspray

210 MTY ngr,
4.9 MTY YI

12 MTY

1 MTY

15,000 gay
{gal/yr)

100 fL3/yr
500 ftisyr

1,500 gpy
Trace
100 t3/yr
% MIY

17 MTY

Concrete fixation

Pressurized seoled
containprs, interim
vault storage prior
to futyre disposition

Shredding, and
compaction or iacin-

eration; fix in
concrete

Incineration

Concrete fixation

Same as above

Neutratization,
firatian of resulting
sludges

Concrete fixation

Same as above

Wat l-recavery,
fix residyes in
cancrety

Recovery tosting for
reuse

Classified burial
Jroun

Classified burial
{uitimate disposition)

Burial of immobilized
ash waste

Discharge clean
effluent to atmosphere
after treatment

Shallow land burial
Same a$ above

Discharge clean
effluents, burial
of sludges

Shallow tand burial

Same as above

Unallon Land Durial

Fixation, classified
burfal facilities

Interim vault
storapge, classified
burial facilities

Compaction or
incincration
facility, fixation
and burial facilities

Incineration facility

'ixallon and burial
facilit

Same &s above
Reutralization,
fixatlon and burial
facilitles

Fixation, burial
facilities

Same as above

WL \b-TETOVEry,
fixation, burial
facilities
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Table S-1_  (Continued)

Maste Stream

Estimated generatio.

valassification) Origin
Separator graphite Separator/pod 2.8 kg/yr
(SEHC) refurbishment
Yranium recavery
Excess Mgf U-processing; feed 3036 MTY NgFp
(gnps) conversion. slay 22 MTY Mg

Melting/casting slag from
feed preparation
(S0PS)

Fluarination aff gay
(817}

Haf chemical trap waste
{sEPN)

KDH packed column liquid
waste from HF scrubbing;
KF contaminated solution

High-efficiency particulate
afr and pre-filters
(SDAC)

U processing support

KE2HF electrolyte
sludge
(SHPW)

XOH packed column liquid
waste
{LNPL)

processing

U-processing; fecd
preparation, melting/
casting operation

Fluorination affgay,
downstream of UFg
cold traps

Chemical teaps for
Flugrinatian off gas

Flugrination offgas HF
packed colums Scrubbing

Uranium recovery Facility
VAC, Hood and process
filtration systems

Fluorine generalion,
Fz electrolyte ceils

Fluorige gerecation,
electrolyte cell offgas
treatment

65 MTY MgF;

123 NTY HF and Fy

28D kg/yr

5521 MTY

1 MY

17 MTY

10 MY

Planacd
treatment

Planned
B5poya)

1
|
;
]
i

FaciVities

Tncineration, fix
ash {n congrete

Concrete fixation
Same as abave

Chemical trags ta
remoye qu; XOH
packed column to
remove HF, Fp hy
scrubbing

Wet U-recovery
process, fix residue
in concrete

KF Conversion *o solid
Cafa  concrete
fxation

Shredding, and compac-
tion or incineration
€ix ash in concrete

Fixation in binder

KF Conversion to
solid CaFp concrete
faxmtion of Cary
solids

Classified burial
groung

Shallow land burial
Classified burial
ground

Discharge clean
eff lyent to atmosphere
after treatment

Shallaw land burial

Same as above

Same a3 above

Shallow land burial

Same as apove

Incineration,
fixation, turial
facilities

Fixation, burial
Facilities

Fixation system,
clasyified burial
facility

Pracess affgas

treatnent eguipment N
in Uranium Recovery

Facility

Wet U-recaverys,
fization, burial
factlities

KF conversion,

fixation, burial
facilities

Compaction or
incineration
facility, fixation
wrial facinities

Fixation, burial
Facilities

KF conversion.
Fization, burial
facilities
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Table 5-1. (Continued}

Waste Straam Estimated generation flaaned ?lanned
(classification) Origin treatment disposal Fagilities
Cafy powder KF conversion of XOH 700 MTY Immobilize in Same as abave Same as above
(SuPP) packed column KF con- concrete
taminated solution from
&11 RO scruthers
Aumonia absarption bed Ammania disseciation Trace Chemical Same as abgve Neutralization,
reqeneration waste system neutralization, fixation, burial
LRNL ) concrete fixation facilities
Aquedus r!trates Wet uranium cecovery, 8 My Biadenitrification, Same as abgye Blodenitrification
{LERL Y extraction column fix restdues system
raffinates
Dacontaminatior solgtions  K-147Y decontamination 2.6 x 106 gpy Chemical Same a5 ahoye Heutralizatian,
{LOKE} operatlons, cleaning neutralization, xation, burial
solutions cyncrete flxation facilities
Facility support
Contaminated water HX facility, cooling 650 GPY Chemical Snallow land burial Neutra)ization,
(100 ppn sodium chromate}  water neutralization, burial facilities
(LNNF) concrete fixation
Cooling tower b)owdown Cooling towers waste 60D GPM Settling ponds, Same as aboye Settling ponds,
(LXKF ) water fix sludge fixation, burial
facilities
Decommissioned equipment Facility wice, fadled ano/ 5000 CFY Decont pinat wn Shallow land burial Decontamination
SHNC or replaced components or recycle facility
SENC
Trash/refuse (cperations)  Housekeeping wastes 365 MTY Incineration, Shaliow lang burial Compacticn, incine-
SAHC) (paper, plastics, wood, compaction ration, burial
SENC) tc.)

Sanitary liquid effluent
{LNKF)

Sludges from waste
troatment and sewage
[T

Storm drains
{LNNE )

Facility wide

Water sewage plants

Facility wide

4 Initfal increment of production, {5 MSWU); for fuily ar

1.2 x 107 gpy

31106 fidfyr

2.5 x 106 GpH
{max, stovm]

Activated ¢ludge

Digcharge clean
senage treatnent

effluents
Collection Shallow Jang burial

0i) removal and

Discharge to river
drainage

facilities

Sewage plant

Sanitary landfil)

Storm drains system

ivated plant (13 MSWU), multiply Visteo quantity by 2,6.
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6, YWASTE MANAGEMENT PLAN IMPLEMENTATION

6.1. PLAN IMPLEMENTATION

Waste nanagement facilities ass required to be designed and developed for
the AVLIS Production Plant to implement the Wasie Management Plan set forth in
this document. Since the AVLIS Production Plapt will be loceted at the
existing Oak Ridge Gaseous Diffusion Plant site, and the gezeous diffusion
operations are expected to be phased out as the AYLIS Production Plant is
deployed, the general approach in developing the AYLIS Productlon Plant Waste
Management Plan considered not only the need for new facilities but also the
feasibility of using existing and/or planned facilities that are, or will be,
utilized by Oak Ridge Gasepus Diffusion Plant.

Comphrehensive waste-management studies performed by DOE for its
operating installations in the Dak Ridge Reservation and ether enrichment
plants have resulted in the upgrading of existing Oak Ridge Gaseous Piffusion
Plant facilities and the planned provision of several new waste management
facilities. New facilities to be vsed by Oak Ridge Gaseous Diffusion Plant
inciude the Central Neutralization Facility, the Cencrete Fixation Facility,
the Central Incineration Facility and the Central Waste Disposal Facility.
Since these waste facilitlies were generally designed to accept wastes
generated by a number of existing facilities, the feasibility of using them
foir the treatment and disposal of AYLIS Production Plant wastes was assessed
with respect to the flexibility and capacities af these facilities for
handling the AYLIS Production Plant-specific wastes. The assessment revealed
that the above facilities, as well as the existing Oak Ridge Gaseoys Qiffusion
Plant Decontamination Facility (Building K-1420), Sewage Treatment Plant
(Building K-1203), and Clacsified Burial Ground, are all suitable for AVLIS
Production Plant use at both the initial increment and ti.. fully activated
plant levels of production.

The status of these facilities is summarized in Table 6-i. All of these
facilities will be operational by 1987, with most already vnder construction.
The assessment of the ability of these facilities to handle AYLIS Production
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Table 6~1. Status of waste management facilities reguired for the AVLIS

Production Flant.

Waste Management Facility

Loeation®

Status

Central neutralization facility

Concrete fixation facility

Central incineration facility

Central waste disppsal facility

Decontamination facility

Classitied burial ground

Storage treatment plant

Dak Ridge Gaseous
Diffusion Plant

Oak Ridge Gaseous
Diffusion Plant

Oak Ridge Gaseous
piffusion Plant

Oak Ridge
Reservation site
{~5 miles from

the 0ak Ridge Gaseous

Diffusion Plant)

Building K-1420

nn Dak Ridge Gaseous
Diffusion Plant site

Oak Ridge Gaseous

Diffusion Plant site

Building K-1203 op
Cak Ridge Gasecus

Diffusion Plant Site

Under construction,
in operation in 1986

Under construction,
in eperation in 1986

Under construction,
in operation in
late 1986

In final design, in
operation in 1985

Existing facility

Existing 20 acre
site, planned
expansion to

62 acres

Existing facility

? See Figure 6.1-1 for Ozk Ridge Gaseous Diffusion Plant site lecations.
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Plant throwghputs 1s summarized in Table s-2. The throvghput capacities, of N
each of the waste facilities which serve Oak Ridge Gaseous Diffusion Plant,
are adequate to accept the waste volumes generated by the AYLIS Production
Plant. Assuming that Oak Ridge Gaseous Diffusion Plamt is phased out as the
AYLIS Production Plant is deployed, these treatment and disposal facilities
will take on the AYLIS Production Plant wastes in lieu of the Dak Ridge
Gaseous Diffusion Plant waste streams. -
Figure 6-1 shows the locatlon of the existing/planned facilitlies on the
Cak Ridge Gaseous Diffusion Plant site, with the exception of local gaseous h
waste treatment systems, which are integral to the inogividual uranium
processing systems. A flow diagram ot overall wasie management for the AVLIS
Production Plant, based on the use of the 0sk Ridge Gaseous Diffusion Plant
site and Oak Ridge Resecvation waste managemeni facilities, is provided by

B Lo

Figure 6-2.

This comprehensive waste-managerient planning was developed to support the
overall designs for the AYLIS Praduction Plant and site-specific cenditinns
used as the basis for the AYLIS Praduction Plant waste management fecility
designs.

6.2, CREEN-FIELD PLANT

To support the AVLIS Production Plapt as a stand-alone facility
(Green-field site), a centralized waste management facility is planned to
support waste management.

This waste management facility is envisioned as a centralized,
multi-function building which will house the following operations:

Decontamination.

Wet uranium recovery process.

Liguid wastes neutralization.

Haste inecineration.

Concrete fixation.

Material handling and storage (including recovered Uﬂ} product

0 o D a @&

storage, truck loading and unloading area, ano material staging and
storage areas).
a Gffices and lahoratorfes.
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Table 6-2. Daw Ridge Baseous Diffusion Plant waste maragement facllities throughput
capacitles.

Total averaye Percentage total Es“imated AYLIS
design thrnughput capacity aljotlev Production Plant
NMaste managewent facllity capacity? for ORGDP (RVYLIS) throughputd
Decontaminatlion facillty 10000 CFY 100 5,000 cFY
(Bullding K-1470}
Central nevtralization facility 52000 GPD 106 26000 GPD
Concrete fixatlon facllity 11000 ATY 100 9D HTY
Central incineratlion facllity 1400 KYY solids 3 22 KIY Lolids
13000 KTY }iquids 20 68 MTY lliquids
Central waste disposal facillty 670000 cEvD 25 120000 CFYC
Classifled burial grourk 50000 CFY 18500 CFY
Sewage treatment plant £00000 GO0 330000 GPo

a FAP, fully activaiea plant throughput requirements.

b cyrrently planned initlal CWDF waste dlsposal rate, based on DDE facilities estimated
solid weste sutouts. Develcpment of the CWDF phases w)/ll necd to be accelerated sfter the
first four years of AYLIS Prcduction Plant operatio., t{o serve the AVLIS Prodectlon Plant
~ancurrently with tha othear Osk Ridge Reservation fac.. ltles.

C Average dispgsal requirements during the Initial Four years of AYLIS Productlon Plant
opa;wtlon. Phased deplayment of the AYLIS Froductlca Fiant, over the first seven years of
development, wiil Increasc disposal requirements up to 750009 CFY, For the fully activated
plant .
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The Central Waste Managemeni Facility and the associated waste treatment
systems should be sized for the initial Increment of producticn, with only
minor modifications required for expansion to serve the fully activated
plant. Figure 6-3 shows a prospective conceptual arrangement for Lhis
facllity. 7This arrangement consldered optimizing waste transfer between
operations, better administrative and operational contrel through censcllidated
processing of waste streams; and the economy of one common waste treatment
facility as opposed to several, independent facilities.

The siting of a shallow land burial facility for the dispasal of AYLIS
Production Plant solid wasi2s can become an important factor im the selectien
of an independent Green~field AYLIS Production Plant site. It Is advantageous
to develop waste burial grounds within the new AVLIS Praduction Plant site te
realize cost savings from reduced transportation requirements. Minimizing
transportation also reduces impact to the enviropment. New burizl grounds
will need to satisfy requirements of DOE Orders 5820.2 end 5840.2, as well as
the intent of 10 CFR Part 6}, in addition to other applicable regulations.

97



]
Decontamination area
F Y
Wet uranium recovery
Office I] I]
lab O o ° 130°
bldg
o
Oofyp -
Neutralization D
/
150 (F[a Y
Truck storags
docks __
- ===
‘
;
Unloading; y
and |
staging |
area
: {ncineration Cancrete
“““““ 4 fixation
I] 60"
v i
ey —— - - " I
+ 130 >
Urarium recovery 1 Appl;g;’l;nate
KF conversion facility 18" » 10

mmm——— e ——— Y=

Fig. 6-3. Waste management facilities for green field plant {ocation
98

AT-KLO-0063-17

. CEENECT



WAL ZD DM D, DD

=

J

G M
el

Davis
Dewitt

Ault

Dubrin
Finucane
Hargrove
Harri
Hendrickson
. Holtz

. Moses
D'Neil
Fatterson
Spaeth
Yatabe
Tosetti (5)
. Robinson ({5}
Chew

Haorton

« o

. s & o a4 .

B

. .

ALECEEZEANMOUOE 00 —

CLYA Files €200

TID (15)

Internal Distribution

99

L-466
L-372
1-463
L-467
L-862
L-467
L-470
L-466
L-459
L-462
L-462
L-462
L-467
L-467
L-439
L-438
L-395
L-462
L-466
L-658



External Distribution

br. Lester Ettlinger 3
The MITRE Corporation

METREK Division

1820 Doliey Madison Blvd.
McLean, VA 22102

Dr. James Rusihton 3
Progi-am and Process Planning
Martin Marietta Energy Systems
P. 0. Box P

Qak Ridge, TN 37831

Mr. Kenneth Sommerfeld 10
Vice Pres., Enrichment

Martin Marietta Energy Systems
P. 0. Box P

Qak Ridge, TN 37831

Mr. Richard DierTlam

U.S. Department of Energy
Advanced Technology Projects
Uranium Enrichment, NE-35
0ffice of Nuclear Energy
Washington, DC 20545

Mr. Don Erb

U.S. Department of Energy
Uranium Enrichment, NE-34
Office of Wuclear Energy
Washington, OC 20545

Process Evaluation Board 7
¢/o Or. Kermit Laughon

PEB, Exec. Secretary

U.S. Department of Energy
Office of Nuclear Energy
Washington, D.C. 20545

Mr. Joseph W. Parks

U.S. Department of Energy
Qak Ridge Operations

P. 0, Box E

tak fidge, TN 37830

W. M. Polansky

U.5. Department of Energy
Advanced Technology Projects
Uranium Enrichment, NE-35
Office of Nuclear Energy
Washington, DC 20545

Jd. K. Hancock ?

{Project File for Congressional
Archives)

u.S. Department of Energy

Advanced Technology Projects

Uranium Enrichment, NE-35

Office of Nuclear Energy

Washingtan, DC 20545

J. R, Longenecker

U.S. Department of Energy
Office of Nuclear Energy
Washington, D.C. 20545

R. T. Ooten

U.S. Department of Energy
Oak Ridge Operationrs Office
P. 0. Box E

Oak Ridge, TN 37830

J. Milloway

U.S. Department of Energy
0ak Ridge Operations Office
P. 0. Box E

Oak Ridge, TN 37830

Dr. P. J. Mellinger

Battelle Memorial Institute
Attn: Tech, Info. Section
Pacific Northwest Laboratory
P. 0. Box 999

Richland, WA 99352

0. F. Craig

M. 0. Dixon

C. E. Frye

R. L. Hoglund
A. L. Lotts 2
G. E. Michaels
R. Norman

J. E. Owen

J. Pashley

J. 5. Rayside
T. R, Smith

J. D. Stout

Martin Marietta Energy Systems
(k-25); P. 0. Box P
Oak Ridge, TN 37830

U.S. Department of Energy 27
Technical Information Center

P. 0. Box 62

Nak Ridge, TN 37830

100

i
i
|
¢




