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APPENDIX F: FACILITY ACCIDENTS

E.1 EVALUATION METHODOLOGIES AND
ASSUMPTIONS

F11 Introduction
The potential for facility accidents and the magnitundes

of their consequences are important factors in the eval-
uation of No Action and trittum supply technologies

and recycling facilities addressed in this Programmatic

Environmental Impact Statement (PEIS). The health
risk issues are twofold and consider:

¢ Whether potential accidents for any tritinm
supply teclinologies or recycling facility
pose unacceptable health risks to workers
or the general public; and

+ Whether alternative locations for tritinum
supply technologies and recycling facilities
can provide lesser public or worker health
risks. These lesser risks may arise either
from a greater isolation of the site from the
public, or from a reduced frequency of such
external accident initiators as seismic
events, aircraft crashes, and other initiating
events that are external to the facility.

Public comments received during the Draft PEIS
reviews clearly indicated the public concern with
facility safety and consequent health risks, and the need
to address these concerns in the decisionmaking
PIOCESS.

F12 Safety Design Process

The tritium supply and recycling facilities would be
designed to comply with current Federal, state, and
local laws, Department of Energy (DOE) orders, and
industrial codes and standards. This would provide a
plant that is highly resistant to the effects of natural phe-
nomena, including earthquake, flood, tomado, and high
wind, as well as credible events as appropriate to the
site, such as fire and explosions and man-made threats
to its continuing structural integrity for containing
hazardous materials. The facilities would be designed
to maintain their continuing structural integrity in the
event of any credible accident or event, including an
aircraft crash, at these sites.

The design process for the facilities would comply with
the requirements for safety analysis and evaluation in
DQOE Orders 4700.1 Project Management System and
5480.23 Nuclear Safety Analysis Reports. These
require that the safety assessment be an integral part of
the design process to ensure compliance with all DOE
safety criteria by the time the facilities are constructed
and in operation.

The safety analysis process begins early in conceptual

design with identification of hazards having the
potential to produce unacceptable safety consequences
to workers or the public. The Preliminary Hazards
Assessment determines whether the operations that take
place in the facility represent enough of a risk to warrant
a Safety Analysis Report. As the design develops,
failure mode and effects analyses are performed to
identify events that have the potential to release
hazardous and/or radioactive material. The kinds of
events considered include equipment failure, spills,
human error, fire and explosions, criticality, earthquake,
electrical storms, tomado, flood, and aircraft crash.
These postulated events become focal points for design
changes or improvements to prevent uniacceptable acei-
dents. These analyses continue as the design progresses
to assess the need for safety equipment and to assess the
performance of this equipment in accident mitigation.
Eventually, the safety analyses are formally docu-
mented in a Safety Analysis Report.

A detailed comprehensive preliminary Safety Analysis
Report is issued upon completion of preliminary design
and provides a broad assessment of the range of design-
basis accident scenarios and the performance of
equipment provided in the facility specifically for
accident consequence mitigation. The Safety Analysis
Report continues to be developed during detailed
design. The review of the Safety Analysis Report is
completed and safety issues resolved before initiation
of construction of the facility. Final approval of the pre-
liminary Safety Analysis Report is required before con-
struction can commence on the new facility. A Final
Safety Analysis Report is also produced that includes
documentation of safety-related design changes during
construction and the impact of those changes on the
safety assessment. It also includes the results of any
safety-related research and development that has been

E-1




Tritium Supply and Recycling
Final PEIS

performed to support the safety assessment of the
facility. Final approval of the Final Safety Analysis
Report is required before the facility is allowed to
commence operation.

F.1.3 Analysis Methodology
F.1.3.1 Iniroduction

The GENII computer code was.used to estimate the
consequences of all trittom supply and recycling facili-
ties design-basis accidents. For beyond design-basis
accidents af tritium production facilities, which include
reactors, accelerators, and support facilities, the
MACCS computer code was used.

A discussion of the GENII code is provided in
appendix E. A discussion of the MACCS computer
cade is provided in section F1.3.2. A detailed descrip-
tion of the model is available in a 3-volume report:
MELCOR Accident Consequence Code System
(MACCS) (NUREG/CR-4691 SAND 86-1562).

F.1.3.2 MELCOR Accident Consequence Code
System Overview

The MACCS computer code models the offsite conse-
quences of an accident that releases a plume of radioac-
tive materials to the atmosphere. Should such an
accidental release occur, the radioactive gases and
aerosols in the plume would be transported by the pre-
vailing wind while dispersing in the atmosphere. The
environment would be contaminated by radioactive
materials deposited from the plume and the population
would be exposed to radiation. An estimation of the
range and probability of the health effects induced by
the radiation exposures not avoided by protective
actions and the economic costs and losses that would
result from the contamination of the environment are
the objectives of a MACCS calculation.

There are two fundamental aspects of the organization
of MACCS which are basic to its understanding: the
time scale after the accident is divided into various
“phases” and the region surrounding the reactor is
divided into a polar-coordinate grid.

The time scale after the accident is divided into three
phases: emergency phase, intermediate phase, and
long-term phase. The emergency phase begins imme-
diately after the accident and could last up to 7 days
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following the accident. In this period, the exposure of
population to both radioactive clouds and contaminated
ground is modeled. Varjous protective measures can be
specified for this phase, including evacuation, shelter-
ing, and dose-dependent relocation.

The intermediate phase can be used to represent a
period in which evaluations are performed and
decisions are made regarding the type of protective
actions which need to be taken. Inthis period, the radio-
active clouds are assumed to be gone and the only
exposure pathways are those from the contaminated
ground. The protective measure which can be taken
during this period is temporary relocation.

The long-term phase represents all time subsequent to
the intermediate phase. The only exposure pathways
considered bere are those resulting from the contami-
nated ground. A variety of protective measures can be
taken in the long-term phase in order to reduce doses to
acceptable levels: decontamination, interdiction, and
condemnation of property.

The spatial grid used to represent the region is centered
on the facility itself. The user specifies the number of
radial divisions as well as their endpoint distances. Up
to 35 of these divisions may be defined, extending out
to a maximum distance of 6,200 miles (9,999 kilome-
ters). The angular divisions used to define the spatial
giid correspond to the 16 directions of the compass.

The emergency phase calculations utilizing dose-
response models for early fatality and early injury are
performed on a finer grid than the calculations of the
intermediate and long-term pbases. For this phase, the
16 compass sectors are divided into three, five, or seven
user-specified subdivisions in the calculations.

The increased likelibood of latent cancer fatality to a
member of the publicis taken as 5.0x 10 times the dose
in rem for values of dose less than 20 rem. For larger
doses, when the rate of exposure is greater than 10 rads
per hour, the increased likelihood of latent cancer
fatality is doubled. MACCS incorporates this by
asswming that the rate of exposure dusing the accident
emergency phase is greater than 10 rads per hour if the
individual dose received during this phase is greater
than 20 rem. Subsequent to the emergency phase {inter-
mediate and Iong-term phases) the exposure rate is
assumed to be less than 10 rads per hour (NUREG/CR-
6059, SAND92-2146:3).
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The MACCS code was applied in a probabilistic
manrner using a weather bin sampling technique. Cen-
terline doses as a function of distance were calculated
for each of 150 meteorological sequence samples; the
mean value of these doses and increased likelihoods of
cancer fatality for the distance corresponding to the
location of the maximum offsite individual at each site
were reported for that individual. Doses to uninvolved
workers were calculated similarly, except that these
workers will experience an increased likelihood of
cancer fatality of 4.0x10 times the dose in rem for
doses less than 20 rem or exposure rates less than
10 rads per hour. For larger doses, when the rate of
exposure is greater than 10 rads per hour, the increased
likefihaod of latent cancer fatality is doubled. The
workers were placed at 1,000 and 2,000 meters from the
release.

It should be noted that since the doses and cancer fatal-
ities for the maximum offsite individual and the
workers reported in the high consequence/low probabil-
ity accident tables are “mean” values based on 150
meteorological sequence samples, there is no direct cor-
relation between the mean value of dose and the mean
yalue of cancer fatalities. For example; high mean
doses, in excess of 1,000 rad for the maximum offsite
individual or 1,250 rad for workers during the
emergency phase of an accident, will not result in an
increased likelihood of cancer fatality mean value of 1.0
unless the individual doses resulting from all 150 mete-
orological sequence samples exceeds he emergency
phase threshold values of 1,000 rad for the maximum
exposed individual or 1,250 rad for the worker.

Offsite population doses and latent cancer fatalities are
calculated by MACCS using a similar methodology to
that described for the maximum offsite individual. In
the case of the population, each of the sampled meteo-
rological sequences was applied to each of the 16
sectors (accounting for the frequency of occurrence of
the wind blowing in that direction). Population doses
are the sum of the individual doses in each sector. Once
again, the mean value of the calculated population
doses and latent cancer fatalities for each of these trials
are reported.

F.1.3.3 Application fo Tritium Production
For the analysis of high consequence accidents at

tritinm supply facilities, the MACCS calculations used
the source term data presented in section FE2.1 and

modeled the dispersion and deposition of radionuclides
released from the reactor or accelerator containments to
the atmosphere with a straight-line Gaussian plume.
Plume rise and dry and wet deposition were taken into
consideration. One year of hourly onsite meteorologi-
cal data and a weather bin sampling technique were
used to represent the dispersion process according to
each site’s characteristic weather, Downwind concen-
trations of radionuclides up to a distance of 50 miles {80
kilometers) were calculated for each of 16 directional
sectors around the reactor or accelerator.

Radiation doses to an offsite population were calculated
in the dosimetry models using the concentrations of
radionuclides obtained from the dispersion models.
Dose conversion factors were used to convert the radi-
omuclide concentrations to organ dose equivalents and
whole-body effective dose equivalents. Exposure
pathways considered in the MACCS for calculating
doses received during the period following an accident
were direct radiation from the passing plume and from
radioactive material deposited on the ground, inhalation
from the plume, deposition on skin, and inhalation of
resuspended ground contamination. Long-term
exposure pathways and liquid exposure pathways were
not considered. No credit was taken for short-term
actions such as evacuation, sheltering, and relocation.

F.2 TRITIUM SUPPLY AND RECYCLING
ACCIDENTS

The tritium supply facility can be configured as a
reactor or as an accelerator. The reactor configuration
includes the reactor, reactor fuel/target fabrication facil-
ities, and target extraction facilities. The Heavy Water
Reactor (HWR), Modular High Temperature Gas-
Cooled Reactor MHTGR}, and Advanced Light Water
Reactor (ALWR) are candidate reactor technologies for
tritium supply. Four ALWR configurations; the AP600,
Simplified Boiling Water Reactor, Advanced Boiling
Water Reactor, and CE System 80+; are under consid-
eration for the ALWR trittum supply technology. The
candidate ALWR configurations have been classified
into two groups, Large ALWRs and Small ALWRs.
The Advanced Boiling Water Reactor and CE System
80+ configurations are designated Large ALWRs and
the AP600 and Simplified Boiling Water Reactor con-
figurations are designated Small ALWRs. The Acceler-
ator Production of Tritium (APT) facility configuration
is associated with the linear accelerator and target areas
of the facility. Two target designs are under consider-
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ation, the helium-3 target system and the spallation-
induced lithium conversion target system. For the
helium-3 target design, tritium would be continuously
removed from the target and packaged without any
additional target processing.  For the spallation-
induced lithium conversion target design, production
targets will be processed at a tritium recycling facility
collocated with the APT. The tritinm recycling facility
design and operation is similar for all reactor technolo-
gies and the spallation induced lithinm conversion
target system.

F2.1 Tritium Supply Facility High
Consequence Accidents

High consequence accidents for candidate tritium
supply teclinologies and recycling facilities at five
potential sites, (Idaho National Engineering Laboratory
(INEL), Nevada Test Site (NTS), Oak Ridge Reserva-
ticn (ORR), Pantex Plant (Pantex), and Savannah River
Site (SRS)), have been evaluated using the MACCS
computer code. The MACCS computer code is
described in section F.1.3.3. The report, MELCOR
Accident Consequence Code System, presents addi-
tional details on the computer code.

F.2.1.1 Heavy Water Reactor

Previous studies performed for the HWR developed a
spectrum of severe accidents and their respective source
terms (DOE 1995d). The release frequencies were in
the range of 1.0x10® to 2.0x10°° per reactor year. In
order to provide a reasonably similar basis for compari-
sons, five accidents with an annual frequency of occur-
rence equal to or greater than 1.0x10”7 were selected for
evaluation in this PEIS. The selected combination of
release category and frequency is representative of
accident conditions at the low frequency end of the
credible range for beyond design-basis accidents.

Core Melt with Containment Spray System and
Containment Functioning

Scenario. The HWR high consequence accident postu-
lated an internally initiated core melt event. The con-
tainment spray system functioned and the containment
did not fail (DOE 1995d). The source term is presented
intable E2.1.1-1. The annual frequency of occurrence
for this accident is 5.0x10 per year (DOE 1995d).

Consequences. The estimated consequences of the pos-
tulated accident at each site are shown in tables
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F2.1.1-2 through E2.1.1-6 for public consequences
and in tables F.2.1.1-7 through E2.1.1-11 for worker
consequences. The dose estimates are based on analysis
of the source terms in table E2.1.1-1 using the MACCS
computer code.

Seismically Induced Core Melt with Containment
Spray System Failure and Containment Functioning

Scenario. The HWR high consequence accident postu-
lated a seismically induced core melt event. The con-
tainment spray system failed but the containment did
not fail (DOE 1995d). The source term is presented in
table F.2.1.1-1. The annual frequency of occurrence
for this accident is 2.0x10°6 per year (DOE 1995d).

Consequences. The estimated consequences of the pos-
tulated accident at each site are shown in tables
F.2.1.1-2 through E2.1.1-6 for public consequences
and in tables F2.1.1-7 through E2.1.1-11 for worker
consequences. The dose estimates are based on analysis
of the source terms in table F.2.1.1-1 using the MACCS
comguter code.

Core Melt with Containment Spray Systern Failure
and Containment Functioning

Scenario. The HWR high consequence accident postu-
lated an internally initiated core melt event. The con-
tainment spray system failed but the containment did
not fail (DOE 1995d). The source term is presented in
table F2.1.1-1. The annual frequency of occurrence
for this accident is 2.0x10°¢ per year {DOE 1995d).

Consequences. The estimated consequences of the pos-
tulated accident at each site are shown in tables
F.2.1.1-2 through F.2.1.1-6 for public consequences
and in tables F.2.1.1-7 through F.2.1.1-11 for worker
consequences. The dose estimates are based on analysis
of the source terms in table E2.1.1-1 using the MACCS
computer code.

Seismically Induced Core Melt with Containment
Spray System Failure and Early Containment
Failure

Scenario. The HWR high consequence accident postu-
lated a seismically induced core melt event. The con-
tainment spray system failed and the containment failed
early (DOE 1995d). The source term is presented in
table F.2.1.1-1. The annual frequency of occurrence
for this accident is 1.0x1077 per year (DOE 19954).
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Conseguences. The estimated consequences of the pos-
tulated accident at each site are shown in tables
F.2.1.1-2 through F.2.1.1-6 for public consequences
and in tables F.2.1.1-7 through F.2.1.1-11 for worker
consequences. The dose estimates are based on
analysis of the source terms in table F2.1.1-1 using the
MACCS computer code,

Core Melt with Early Containment Spray System
and Containment Failure

Scenario. The HWR high consequence accident postu-
lated an internally initiated core melt event. The con-
tainment spray system and the containment failed early
(DOE 1995d). The source term is presented in table
FE2.1.1-1. The annual frequency of occurrence for this
accident is 1.0x107 per year (DOE 1995d).

Conseguences. The estimated consequences of the pos-
tulated accident with at each site are shown in tables
E2.1.1-2 through F.2.1.1-6 for public consequences
and in tables F.2.1.1-7 through E2.1.1~11 for worker
consequences. The dose estimates are based on

analysis of the source terms in table F.2.1.1-1 using the
MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumnulative Distribution Function for the Five
Heavy Water Reactor High Consequence Accidents

Figure F2.1.1-1 shows the annual probability that, in
the event of any accident in the composite set of HWR
high consequence accidents at one of the sites, the
number of cancer fatalities exceeds the value N
indicated on the horizontal axis. The curves, techni-
cally referred to as complementary cumulative distribu-
tion functions, refiect the probability of the accident’s
occurrence as well as the variability in the magnitude of
its consequences. Generally, a curve that extends the
farthest to the right has the highest accident conse-
quences while a curve that is nearest to the left has the
lowest accident consequences. A comparison of alter-
natives should include the information provided by
these curves in conjunction with the point values shown
in tables F2.1.1-2 through F.2.1.1-11.

104
-~ INEL
3 wrres WIS
105 = 3 e ORR
% 3 s Pantex
. — SRS
§ 100
™ =
%g -
= 1074
2 G
2 1085
& =
10'9%
10’101 T T T FTE  TIT ¢TI T JT00e) F FUTAm) - 7 (ITRA] ¢ PO € I T i1
106 105 104 103 102 100 100 100 102 108 1¢¢
Number of Cancer Fatalities, N
24 1/TSR

FIGURE F.2.1.1-1.—High Consequence Accident-Cancer Fatality Frequency Distribution
‘ Functions for the Heavy Water Reactor.

E-5




7 4 ) -

$0TXEY HOIXEY A 0tt 13410 T6MIS

$01XTY LOIXTY Ot1 0t1 o 1674S _
yO1%9°] $OTXF'T 8y 4 o100 068

yOIXEE HOTXE'E 01t 01t SE0 6898

y01%6°1 y01X6'L TE TE 610 $69d

yO1x8°¢ HOIX8'e £9 €9 BE0 ¥6-94 <
yOIXS'L yOTX9°L 0tl1 0gl 9aLQ £6-9d B
PRURIIN S o01X0'1 0LY 0LT 1 694

g01XT'1 GOI¥T'I ooz ooz (A 1694

HO1X1°T yOTX1'T 93 4 12°0 wos-ad

GOIX0'E gOTX0'1 0L 0L1 1 06-ad _
gO1X0'T o01X0'1 . 0L1 0L1 1 68-qd |
yO1X6°L FOTX6'L ocl 0tl 6L0 : 88-q4

oOIXT'T g0IXT'T yO1XTE yOIXTE LOTXT'E 6=

(O1XPT (01XP°T HOIXE'L HOTXE'L yOIXEL 1644

(OIXEE LO1XEE y01%8°6 yOIX8°6 y01%8°6 064

[O1%EE (0Ixee y01%6°6 HOIX6'6 y01%X6'6 68~

(01X9°¢ (OTX9°T yOIX8°L HOIX8°L 01X8°L 88

(01X8°] LOT¥8°1 H0IXES HOIXE'S y01%X6°5 L8~

o01XI°6 o0IXT'6 yOIXLT HOIXLT yO1XL°T weg-r

y01X0°¢ yOIX0'T Z01X0'9 Z01X0°9 201%0'9 _ $8-I3]

HO1XLT pOTXLT s S r Al 0614d

01X HOIX0'Y £9 _ L9 ¥o 6819

HOTXE'S pOIXE'S 68 68 £5°0 8814

HOIXLY WOIXLY :fA 8L L0 L8~H

LO1XIT HOIXTT 143 1 170 wag-1g

yOIX0°Z HOEX0T 132 142 (A1) 98-1g

yOIXLT HOTXLT St St LT0 Sg-rgd

y01XTC y01%TT 9t 9t [£AY; ¥8-1d

LOTX0°L yOIX0°L ¥i ¥I L0 L8928

W16 yO1XP6 61 61 600 9898

0TS} HOIXE'Y 6 6 Sv0'0 £3-98

HOIXI°L yOIXEL 41 ! 1L0°0 $8-98

101X8°E 101X8°E _ 101xg'¢ (0IX8E (01X8°€ t-H

MRJIE] JIAURYEIUO)) PUB AIN|EY JUIUI|EUD)) Sujuopounyg juauMus)  FUIUIOIRUNG JUALITING)  JUIUO[HAUNY JUIUFRUDY) adojosf
wshg Aurdg yuduumpeyuo) ATy pue aanjeq us{g  pusampeg wasig Aeadg puR AIM[e,] WI)SAS pue u)sig Avadg
Alreg yim IR 310D ABdS JUAWUIEIUOD UIIM I[FA JUSIIGIEIUOD Uitk 1A A1) AridGIuawuisiuo) [Iim 9 JUIUMEIU0) GIA JHIAl 2100

axe)} paonpuy Ljuojwsag ar0) pAaompuy A[[UWISG

(San) ANANDY Poseaay

Tritium Supply and Recycling

Final PEIS

[s 30 ¥ 98eg] sutiz) 204n0S Jusp132Y 2uaNbHISUC)) YT L010DIY 4V KADSL—T-1"T'7 X ATAVL M .



Facility Accidents

£6 17 6100 6100 ¢-0IXE6 1£1-98

144 &P g01X0'6 c01X0’6 c-01XSp woey-qs

T4 sz OIS ¢O1X)S ¢-01X5°2 6¢1-48

zi Tl ¢ 0¥ ¢-01X¥°¢ ¢0IXT'1 901-ud

L LE ¢-OIXE"L gOTXE"L ¢OIXLE S01-Uyd

Ly Ly ¢-01%1'6 ¢O1XF'6 ¢01XLY t01-4yy

o1 01t 120°0 1200 wOIXT'T weQl-uy

o 01 ¢-0IXI'T cOIXT'T ¢-01%0"1 201~y

6t 6t ¢-OFX8’L ¢ 01X8°L ¢O1X6'E S01-ny

Al 0z1 ¥70'0 ¥200 $-01XT'1 £01-1y

9 9 £10°0 100 ¢OIXP'9 01-1Z

0z1 ozt SO0 SO0 0IXT'] 10142

061 061 8E0°0 8E0°0 p-01%6°1 00112

o1z 01z 0 100 wOIXT'T 66-1Z

o1z 01T 00 o +0IXT'T 86-1Z

k4 01z 0 o +O1X1'T L6Z

ot ot L0 L¥00 p-O1XP'T 5617

it [A% ¢-OEXED ¢-01XE"9 FOIXT'E 00L-A

(42 Tl Y100 Y100 $-01XTL 66-A

0el 0g1 920°0 ozo0 wOIXE'T 86-A

081 081 9€0°0 9t0'0 OIX8°1 L6

raa 0T £r0'0 1300 $-01XTT 96-A

ogL x4 SHY0 Llally #01XET S6-A

0T 0Te 0’0 SHO'0 wO1XT'T P6-A

otT 0te o0 o0 OIXET £67A

01z 01¢ er0'0 £r0o OIXTZ T67A

ot 0z1 ¥T0'0 Y00 wOTXT'T wig-A

01z 01T £r0'0 £v0'0 01X I6°A

'8 '8 ¢ O1XLY e0IXLT ¢01¥F'8 06-A
HO1X0°S JO1X0'S &1 €1 <00 §6-1S
HO1XP°1 $OTXH1 44 44 ¥1°0 L6718
FOIXL'T HOIXLT I8 18 Lo 86-18
$O1%X6°E YOIX6'E ozt ozt 6£°0 S6-18
$O1XTY HYOIXTY 0£t 0£1 o r6-18
H01X9'% H01X9'% orl orl S¥0 €618

amn[ie, JUIWUEIUD) puB aIn|1eq JUIMUIEIUO)) uruonaunyg JUMMEIUC) dmuopny NUIUNEIUO) BUIIONIURY JUAUIIEILO)) adojosy
wajsdg Avadgjuawuiejuo))  A1BH PUE ANjE WRSES puB anjey wasis Lexdg pue Ny, WNsig pus unsig Lexdg
Ap1EF YItn IFIAL 10D Avxdg Jusumeruc)) YL Jo[Y UALIINBIN) )4 HaA] 2100 Aexdg JUIWEjuoy) i JAJA] JUALLWBILOY) ik FRIAl 3100)
a100) PINpU] LeNsias a10)) paonpuy £ jeNwsdg
(SaNd) AHATIIY pRsEIRY

[S 3o 7 28] suLiax 22408 P19y 23uanBasuc) YIS 100902y 404 Aagf—T-T'T'7 4 A1IVL

7




Tritium Supply and Recycling

Final PEIS

HO1X0'S O1X0'S '8 Vg SO0 LET-5D
SOIXED LOIXE'Y 'L 'L P00 PEL-SD
g01X'8 c01X'8 $OIXS'T TN’ HO1X8°T 19X
L01X6T LO1X6°Z $OIXS°L OIX9'L yO1X9°L Op1-9X
([01X9°E O1X8'E g0IXT’] gOIXT't GOIXT'T 6E1-9X
LU O1XEy o0IXE’] o0TXE"T gOTXE'T BET-9X
OEXE'D LOIXEY g0IXE’l oOIXET gOTXE'T LET-9X
o01XT’8 g01XT'8 H0IXE'C $01%8°T OTX8"T WEET-9x
ULA LO1XT'] $0IXEE $O1XEE HOTXE'E Se1-9X
UL (01X8'y gOTxp'1 0T SOTXF I (35 8D 4
yOIX91 $01%9°1 9z 9z 910 6£1-1
yOIX9'E $01X5°E 09 09 SE'0 BCI-I
yOLX0°L OIX0°L ozt 0z1 L0 LEE
yOTXTY LOIXT' 0L 0L o wggt-I
y01%9°9 $01X5'9 o1t o11 990 9ct-1
o01Xp'1 OTXP] 115 0gL ¥l SEEI
g0I%9°1 o0TXG'[ 0LT 0Le 91 et
o01XE'] gOIXS7] 0T 0T ST el
yOIXE'6 O1%E'6 091 091 £6°0 FAN M|
HOI%E’9 HOT1XE9 01t 110 £9°0 1€

1T 1T g01XTP ¢ OIXTP ¢OIXT'E [A% SN

13 13 g01X%0°L ¢ 0TX0°L ¢-01X5'E [£1-US

122 127 £ 01%X89 ¢ 01X8'9 ¢-01Xt'E OE1-ug
pOEXET OTXE'T Lz Lz i €10 9¢1-3aL
$0IXP'T O1XP'T Ly Ly [ ZAY SEE-9L
HOIX8Y yO1%8Y 96 96 8t'0 PET-OL
H0IXT'T HO1X1°C é w zo WweeT-aL
y01%8°2 $01X8'C 95 9¢ 820 £El-2L
HOIXEE HOTXTE 79 4] €0 [AARCIR
$0IX61 HOT1%6°1 g LE 610 Iel-3L
Z01X9°L 01X9°L | 1 ¢ 01X9°L wgZ1-aL
$01X0'S HOIX0'S 66 6'6 <00 6Z1-9L

18 13 9100 9100 ¢01X1'8 ££1-98

6€ 13 g01%8°L g01X8'L ¢ OEX6'E wzgi-as

09 09 ZI00 (AL - 0IX09 (4% fas by

anyjie ] JuAWujeIno)) pue anjfe JUHUULEIIo) duuondung uAUuBIu0) dJuuondung JuUAUIBIUOD dujuwonoung juswurejuc) adojosy
wsig feadg Juzunnejuo)  A[ei puB ANyE WISAS pUe unyeq Wa)sis dexdsg pUB e Wa3ssg pue wsig lerdg

AT Y34 R 210D

Aeadg puawisperue) Ym JIJAT WAHLWBIUCY ITM IATAT 2500 Aerdg JUULBIUGD) Y3iA JBTA] FUIIUIIIUCD) jIIs HIJAT 2300
a10)) PIINpu] A[[EHWSPRS

a0 PAINPU] A[[EHWS]PG

(se1amy) L)jANFY pasesdy

[ yo ¢ aBeg] suriay 224108 P12y 29UNDISUO) YSIEY 101902}y 41210, LADI—[-['['T"d ATAVL,




Facility Accidents

orl orl 8200 820°0 OIXPT StI-1d

A L1 OT¥EE #01X5°¢ g OIXL'] wppi~1d

051 0s1 6700 620'0 01XE'] ¥P1-1d

012 01z wo'o 00 +0IXI'T ErT-id

(4 8z ¢01X9's ¢ 01X9°¢ ¢-01¥8T 6v1-9D

s's s's ¢ OIXI'l cOIXT'T 5 01XE"S BP1°D

08 03 9100 210°0 ¢ 01%0'8 Lr1-9D

o1l o1t 1200 1200 +OIXTT or1-9D

oF1 opl 820°0 8200 pOIXF1 Sr1-2D

051 01 620°0 6200 p01XET P1-3D

012 o1z er00 1351 10] OIX1T V19D

0Tz 0zt 00 er0'0 OTXT'T [§45CH

8€ 8t ¢-01XLL cOIXL'L c-OTX8'E Ll

1] €8 LI00 L10°0 g O1XE'g ori-¥]

0gl 0el 9200 9200 OTXE'] STI-®1

061 061 800 8£0°0 OTY6'] PI-e1

012 1] 4 oo o0 S 13200

012 114 oo oo +OIX1'T (A2

01z 01z woo woo #OTX1T I+1-%]

0£T 0eT oo Lo #OTXE'T or1-e]

H1X8P HOTX8y 1 S1 800 or1-ed

HIXPT LOTX'L 134 34 1’0 Sri-ed

HIX0'E HOIX0'E 16 16 £0 Lad iz

HOTXg'e HOTX8t o1t ol 8L0 evi-ed

01Xy 01XV 0z1 0zt wo Tri-Ed

HIXTP HOEXTY (1131 0tT o 1ri-ed

LIy HLOTX9Y or1 o1 o0 ob1-vd

LOITXOy O1X9Y 41 or1 0 6e1-8d

1%L HO1X9°1 Ly Ly 9100 wyei-edq

JOTXEE HOTXE'E s 119 £e0 eri-so

LI HO1XL9 001 001 190 (44

. JOIXS6 HOIXE'6 091 051 $60 -5

OIXT'L OIXT'L 01z 01z [ o152

SO1XY'I SOTXH'1 0tz {114 Ll 6£1-5D

HOTXFI oO1FL ave 0rT Ll ! BEI-3D
am{e4 JT3UME)N0) poy afey JIIUYE|0o) Sijuopoumy JUNNEEITO)  SUTUCHIUNG JUSLWTING SULUOTIUN JUALUBIEIND]) adojos]

w54 Aexdg jowmpEne) AU pu¥ N[ WSS plIE NyE] UPISAS Awxdg PUR AN[EY WSS pus wsig feadg

ey LA N 220D

feadg yuanrupe)ue:y s I3 JUATIUTEIUC,) A YA 310 ArrdS JUIunITEIuc)) [ I NRBWUTEIUe YL A 210D

a10]) paanpu] A[eopusies

AN07) pAINPO] ATBIWSHS

(SPUm) LRIy pesvady

[s 30 p 386 ) swaf samog jusp1day 2ousnbasuo)) YL 100909y 1910 LaPa— {-Y' "0 A 1AV,

F-9

o



Tritium Supply and Recycling
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Final PEIS

F212 Modular High Temperature Gas-Cooled
Reactor

Previous studies performed for the MHTGR
developed a spectrum of severe accidents and their
respecuve source terms. The release frequen01es
were in the range of 1.0x10"® to 6.0x10°8 per reactor
- year (DOE 1995e). In order to provide a reasonably
similar basis for comparisons with other technolo-
gies, four accidents with an annual frequency of
occurrence greater than 1.0x10°7 were selected for
evaluation in this PEIS. The selected combination of
release category and frequency is representative of
accident conditions at the low frequency end of the
credible range for beyond design-basis accidents,

Depressurized Conduction Cooldown with
Reactor Cavity Cooling System Functioning

Scenario. The MHTGR high consequence accident
postulated a depressurized reactor cooldown event.
The reactor cavity cooling system was functioning
and containment leak rate was 100 percent per day.
The source term is presented in table F.2.1.2-1. The
annual frequency of occurrence for this accident is
6.0x10°® per year (DOE 1995¢).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.2-2 through E.2.1.2-6 for public consequences
and in tables F.2.1.2—-7 through F.2.1.2-11 for worker
consequences. The dose estimates are based on
analysis of the source terms in table F.2.1.2-1 or
F.2.1.1.-1 (like footnote) using the MACCS
computer code,

Depressurized Conduction Cooldown Without
Reactor Cavity Cooling System Functioning

Scenario. The MHTGR high consequence accident
postulated a depressurized reactor cooldown event.
The reactor cavity cooling system was not function-
ing and containment leak rate was 1 percent per day.
The source term is presented in table F.2.1.2-1, The
annual frequency of occurrence for this accident is
6.0x10° per year (DOE 1995¢).

Consequences. The estimated consequences of the
postulated accident at each site are showan in tables
F.2.1.2-2 through F2.1.2-6. The dose estimates are

F-16

based on analysis of the source terms in table
F.2.1.2-1 using the MACCS computer code.

Air Ingress

Scenario. The MHTGR high consequence accident
postulated an air ingress event with the containment
leak rate at 100 percent per day. The source term is
presented in table E2.1.2-1. The annual frequency of
occurrence for this accident is 2.0x10°° per year
(DOE 1995¢).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
E2.1.2-2 through F.2.1.2-6 for public consequences
and in tables F.2.1.2-7 through F.2.1.2-11 for worker
consequences. The dose estimates are based on
analysis of the source terms in table F2.1.2-1 using
the MACCS computer code.

Moisture Ingress

Scenario. The MHTGR high consequence accident
postulated a moisture ingress event with the contain-
ment leak rate at 1 percent per day. The source term
is presented in table F.2.1.2-1. The annual frequency
of occurrence for this accident is 2.0x10® per year
{DOE 1995¢).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.2-2 through F.2.1.2-6 for public consequences
and in tables F.2.1.2~7 through E2.1.2-11 for worker
consequences. The dose estimates are based on
analysis of the source terms in table F.2.1.2-1 using
the MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Four
Modular High Temperature Gas-Cooled Reactor
High Consegquence Accidents

Figure F.2.1.2—1 shows the annual probability that, in
the event of any accident in the composite set of
MHTGR high consequence accidents at one of the
sites, the number of cancer fatalities exceeds the
value N indicated on the horizontal axis. The curves,
technically referred to as complementary cumulative
distribution functions, reflect the probability of the
accident’s occurrence, as well as the variability in the
magnitude of its consequences. Generally, a curve
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that extends the farthest to the right has the highest mation provided by these curves in conjunction with

accident consequences while a curve that is nearest to
the left has the lowest accident consequences. A F2.1.2-11.
comparison of altematives should include the infor-

the point values shown in tables F.2.1.2-2 through
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FIGURE F.2.1.2-1.—High Consequence Accident-Cancer Fatality Frequency Distribution Functions for

the Modular High Temperature Gas-Cooled Reactor
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F.2.1.3 Advanced Light Water Reactor

Previous studies performed for the ALWR developed
a spectrum of severe accidents and their respective
source terms (ABB 1994a; DOE 1992t; GE
1993a; GE nda; TTI 1995b). The studies of the
four ALWR technologies were for the Advanced
Boiling Water Reactor , CE System 80+, AP600, and
the Simplified Boiling Water Reactor; and were
performed independently by their respective vendors
for licensing purposes. Because they were
performed independently, the modeling assumptions,
techniques, and resulting source terms and conse-
quences do not have uniform bases. Although the
results are considered adequate for comparisons with
other non-ALWR technologies, they shouid not be
used for comparisons among the four ALWR tech-
nologies without further analyses using uniform
bases. The release frequencies for the four ALWR
release categories were in the range of 50x10 to
1.0x10°0 per reactor year. In order to provide a rea-
sonably similar basis for comparisons with other
technologies, a release category and corresponding
frequency, out of several available, were chosen to
represent the consequences and risks associated with
each ALWR technology at each of the five candidate
sites. The selected combination of release category
and frequency for each technology is representative
of accident conditions at the low frequency end of the
credible range for beyond design-basis accidents.

F.2.1.3.1 Advanced Boiling Water Reactor

Chapter 19 of the Advanced BWR Standard Safety
Analysis Report, evaluated beyond design-basis
accidents that were initiated by either internal events
(e.g., a sequence of equipment failures) or external
events {e.g., severe natural phenomena such as
beyond design-basis earthquakes). The evaluation of
external event initiated accidents did not present
accident frequency data, release fractions, or source
term data that could be used to analyze the accident
consequences and risks for this class of accident in
this PEIS.

Numerous internal event initiated accidents were
evaluated in Chapter 19. The accidents that had a
common source term were binned or grouped
together and evaluated as a single accident and a
single total annual frequency of occurrence was
defined for the group. Release fractions and the

annual frequency of occurrence were defined for ten
accidents. The annual frequency of occurrence for
these ten accidents ranged from 7 0x10°8 per year to
less than 1.0x10°1¢ per year (GE nda). Two of the
accidents had an annual frequency of occurrence
greater than 1.0x1 o8 per year. These two accidents
were selected for evaluation in this PEIS.

Accident No. 1

Scenario. The postulated accident is an anticipated
transient without scram with the loss of core cooling.
Due to the loss of core cooling, core damage results,
the vessel fails in approximately 1 hour, and the con-
tainment fails in approximately 19 hours (GE nda).
The source term is presented in table F.2.1.3.1-1.
The annual frequency of occurrence for this accident
is 1.3x10°7 per year (GE nda).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.1-2 through E.2.1.3.1-6 for public conse-
quences and in tables F.2.1.3.1-7 through
F.2.1.3.1-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F2.1.3.1-1 using the MACCS computer code.

Accident No, 2

Scenario. Accident No. 2 is represented by a source
term that is common for a group of accidents. The
group of accidents include the following:

+ Loss of all core cooling, vessel failure at
high pressure, firewater addition system
switched to drywell spray mode, contain-
ment overpressure protection system
rupture disk ruptures, and release negligi-
ble - less than 0.1 percent volatile fission
products.

« Loss of all core cooling, vessel failure at
high pressure, passive flooder and
drywell spray available, containment
overpressure protection system rupture
disk ruptures, and release negligible - less
than 0.1 percent volatile fission products.

» Large break loss of coolant accident, loss

of all core cooling, firewater addition
system switched to drywell spray mode,
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containment overpressure protection
system rupture disk ruptures, and release
negligible -~ less than 0.1 percent volatile
fission products.

* Station blackout with RCIC operating for
8 hours, offsite power restored at 8 hours,
firewater addition system switched to
drywell spray mode, containment over-
pressure protection system rupture disk
ruptures, and release negligible - Iess than
0.1 percent volatile fission products.

*+ Loss of all core cooling, vessel failure at
low pressure, passive flooder available,
containment overpressure protection
system rupture disk ruptures, and release
negligible - less than 0.1 percent volatile
fission products.

* Loss of all core cooling, vessel failure at
low pressure, firewater addition system
switched to drywell spray mode,
containment overpressure protection
system rupture disk ruptures, and release
negligible - less than 0.1 percent volatile
fission products (GE nda).

The source term is presented in table F.2.1.3.1-1.

The annual frequency of occurrence for the group of
accidents is 2.1x10°® per year (GE nda).
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Consequences. The estimated consequences of
Accident No. 2 at each site are shown in tables
F.2.1.3.1-2 through F.2.1.3.1-6 for public conse-
quences and in tables F.2.1.3.1-7 through
F.2.1.3.1-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.3.1-1 using the MACCS computer code.

Integrated Cancer Fatalitics Complementary
Cumulative Distribution Function for the Two
High Consequence Accidents

Figure F.2.1.3.1-1 shows the annual probability that,
in the event of any accident in the composite set of
Advanced Boiling Water Reactor ALWR high conse-
quence accidents at one of the sites, the number of
cancer fatalities exceeds the value N indicated on the
horizontal axis. The curves, technically referred to as
complementary cumulative distribution functions,
reflect the probability of the accident's occurrence, as
well as the variability in the magnitude of its conse-
quences. Generally, a curve that extends the farthest
to the right has the highest accident consequences
while a curve that is nearest to the left has the lowest
accident consequences. Acomparison of alternatives
should include the information provided by these
curves in conjunction with the point values shown in
tables F.2.1.3.1-2 through £.2.1.3.1-11.
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FIGURE F.2.1.3.1-1.—High Conseguence Accident-Cancer Fatality Frequency Distribution Functions
for the Advanced Boiling Water Reactor.

TABLE F.2.1.3.1-1.— Advanced Boiling Water
Reactor High Consequence Accident Source Terms

Released Activity {curies}
Isotope Accident No. 1 Accident No. 2
H-3 1.4x108 3,2x107
Kr-85 4.4x10°% 1.0x108
Kr-85m 1.6x10° 3.6x107
Kr-87 2.9x10° 6.6x107
Kr-88 3,9x10% 9.0x107
Rb-86 1.3 0.73
131 2.4x103 16
1-132 3.5x10° 23
1133 5.0x10° 33
I-134 5.5x10° 36
1-135 4.7x10 31
Xe-133 9.6x10° 2.2x10%
Xe-135 2.3x108 5.2x107
Cs-134 390 220
Cs-136 100 59
Cs-137 230 130

Source: Source term derived from aceident release fractions
(GE nda) and core inventory (TTI 1595b).
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TABLE F2.1.3.1-2.— Advanced Boiling Water Reactor High Consequence Accidents
at Idaho National Engineering Laboratory—Public Consequences

Maximum Offsite Individual Population to 50 Miles
Cancer Cancer Accident
Dose Fatallty® Dose Fatality Frequency
Accldent {rem} (person-rem) (per year)
No. 1 0.86 43x10°% 640 0.32 1.3x1077
No.2 16 0.14 1.3x10° 0.64 2.1x10°8
Evaluation of Composite :
Set of Accidents .
Expected consequences - 2,3x10° - 0.36 -
Expected risk (per year) - 3.5x10°10 - - 5.5x10%F -

® Increased likelihood of a cancer Fatality.

Note: All values are mean values. See section F,1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code,

Source: Calculated using the source terms in table E2.1.3.1-1 and the MACCS computer code.

TABLE F.2.1.3.1-3.~Advanced Boiling Water Reactor High Consequence Accidents
at Nevada Test Site—Public Consequences

Maximum Qffsite Individual Population to 50 Miles
Cancer Cancer Accldant
Dose Fatatity® Dose Fatality Frequency
Acddent {rem} {person-rem) {per year}
No. 1 2 1.0x103 61 0.03 1.3x107
No.2 37 0.033 126 0.063 2.1x10°%
Evaluation of Composite
Set of Accldents ]
Expected consequences - 5.5x10° - 0.035 -
Expected risk {per year} - 8.3x10°1¢ - 5.3x10°® -

* Increased likelihood of a cancer fatality,

Note: All values are mean values, See section F.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code.

Source: Calculated using the source terms in table E2.1,3.1-1 and the MACCS computer code.

TABLE F2.13.1-4.~Advanced Boiling Water Reactor High Consequence Accidents
at Oak Ridge Reservation—Public Consequences

Maximum Qffsite Individual Population to 50 Miles
Cancer Cancer Accident
Dose Fatality* Dose Fatglity Frequency
Accident {rem) {person-rem) {per year)
No.1 12 7.4x107 6.6x10° 33 1.3x107
No. 2 186 0.099 4.9x10* 24 2.1x10'8
Evaluation of Composite
Set of Accidents
Expected consequences - 0.02 - 6.2 -
Expected risk (per year) - 3.1x10? - 9.4x10°7 -

® Increased likelihood of a cancer fatality,

Note: All values are mean values. See section F.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code,

Source: Calculated using the source terms in table F.2.1.3.1-1 and the MACCS computer code.
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TABLE F.2.1.3.1-5.—Advanced Boiling Water Reactor High Consequence Accidents
at Pantex Plant—Public Consequernce

Maximum Offsite Indlvidual Population to 50 Miles
Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Accident {rem) {person-rem} {per year)
No. 1 7.3 3.8x107 819 0.41 1.3x1077
No. 2 102 0.084 53x10% 26 2.1x10°8
Evaluation of Composite
Set of Accidents
Expected conseguences - 0.015 - 0.72 - '
Expected risk (per year) - 23x10%° - 1.1x107 -

2 Increased likelihood of a cancer fatality.

Note: All values are mean values. See section F.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer cade.

Source: Calculated using the source terms in table F2,1.3.1~1 and the MACCS computer code.

TABLE F.2.1.3.1-6.—Advanced Boiling Water Reactor High Consequence Accidents
at Savannah River Site—-Public Consequences

Maximum Offsite Individual Population to 50 Miles
Cancer Cancer Accldent
Dose Fatality® Dose Fatality Frequency
Accldent (rem) {person-rem) (per year)
No. 1 0.66 3.3x10% 24x10° 12 1.3x1077
No. 2 11 7.6x10°> 9.5x10° 43 2.1x10°8
Evaluation of Composite
Set of Accldents ;
Expected consequences - 1.3x103 - 1.7 -
Expected risk (per year) - 2.0x10°1° - 2.6x107 -

® Tncreased likelihood of a cancer fatality.

Note: All values are mean values, See section E.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code.

Source: Caleulated using the source terms in table F2.1.3,1-1 and the MACCS computer code.

TABLE F.2.1,3.1-7.—Advanced Boiling Water Reactor High Consequence Accidents
at Idaho National Engineering Laboratory—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatallty® Dose Fatallty® Frequency
Accldent (rem) {rem) (per year)
No. 1 49 0.028 to22 0.013 1.3x1077
No.2 562 0.066 3l 0.059 2.1x10°8
Evaluation of Composite
Set of Accldents
Expected consequences - 0.033 - 0.019 -
Expected risk (per year) - 5.0x10% - 2.9x10° -

® Increased likelihood of a cancer fatality.

Note: All values are mean values. See section F.1,3.2 for details on the dose and cancer fatality estimates generated by the
MACCS caomputer code.

Source: Calculated using the source terms in table F2.1.3.1-1 and the MACCS computer code.
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TABLE F.2.1.3.1-8.—Advanced Boiling Water Reactor High Consequence Accidents
at Nevada Test Site—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters )
Cancer Cancer Accldent
Dose Fatallty® Dose Fatality® Frequency
Accident {rem) (rem) {per year)
No. i 36 0.019 17 8.4x1073 1.3x107
No.2 409 0.093 230 0.075 2.1x10°®
Evaluation of Composite
Set of Accldents
Expected consequences - 0.03 - 0.018 -
Expected risk (per year) - 4.5x10°° - 2.7x10°? -

# Increased likelihood of a cancer fatality.

Note: All values are mean values. See section F.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer cade. '

Source: Caleulated using the source terms in table F2.1.3.1-1 and the'MACCS computer code,

TABLE F.2.1.3.1-9.—Advanced Boiling Water Reactor High Consequence Accidents
at Oak Ridge Reservation—Worker Conseguences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident {rem) {rem) {per year)
No. 1 51 0.029 22 0.012 1.3x107
No. 2 561 0.056 295 0.073 2.1x10°8
Evaluation of Composite
Set of Accldents
Expected consequences — 0.032 - 0.02 -

Expected risk (per year) - 4.9x10? - 3.0x10% -

# Increased likelikood of a cancer fatality.

Nate: All'values are mean values. See section F.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code.

Source: Caleculated using the source terms in table F.2.1.3.1-1 and the MACCS computer code.

TABLE F.2.1.3.1-10.—Advanced Boiling Water Reactor High Consequence Accidents
at Pantex Plant—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
; Dose Fatality® Dose Fatality® Frequency
Accident (rem) {rem) {per year)
No. 1 22 0.01 9.7 42x1073 1.3x107
No.2 239 0.14 127 0.075 2.1x10°8
Evaluation of Composite
Sef of Accidents
Expected consequences - 0.023 - c.014 -
Expected risk (per year) - 3.5x10" - 2.1x107 -

# Increased likelihood of a cancer fatality.

Note: All values are mean values. See seetion F.1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code.

Source: Calculated using the source terms in table F.2.1.3.1-1 and the MACCS computer code.
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TABLE F.2.1.3.1-11.—Advanced Boiling Water Reactor High Consequence Accidents
at Savannah River Site—Worker Consequences

Worker at 1,000 meters Worker at 2,00{) meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accldent (rem) (rem) (per year)
No. 1 22 0.011 9.9 4.5x10° 1.3x107
No.2 246 0.097 130 0.066 2.1x10°8
Evaluatlon of Composite
Set of Acc{dents
Expected consequences - 0.023 - 0.013 -
Expected risk (per year) - 3.4x107 - 2.0x10% -

2 Increased likelihood of a cancer fatality.

Note: Al values are mean values. See section F.1,3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code.

Source: Caleulated using the source terms in table F2.1.3,1-1 and the MACCS computer code.
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F.2.1.3.2 CE System 80+ Advanced Light Water
Reactor

Chapter 19 of the CESSAR Design Certification -
System 80+ Standard Design evaluated beyond
design-basis accidents that were initiated by intemnal
events (e.g., a sequence of equipment failures). The
accidents that had a common source term were

binned or grouped together and evaluated as a single

accident and a single total annual frequency of occur-
rence was defined for the group. Release fractions
and the annual frequency of occurrence were defined
for 23 accident groupings. The annual frequency of
occurrence for these 23 accident groupings ranged
from 1.4x10t0 5.1x10°1° (ABB 1994a). Two of the
accidents had an annual frequency of occurrence
greater than 1.0x10°%, These two accidents were
selected for evaluation in this PEIS.

Tornado Strike Disables Switchyard and Both
Emergency Diesel Generators Failed

Scenario. The analysis postulated that a tormado
struck the switchyard. As a resuit of loss of load, the
turbine tripped and the reactor tripped. The analysis
postulated that both diesels failed to start and a
station blackout condition existed at the site. When
the emergency batteries were depleted, the core
would overheat, the core would fajl, and the vessel
would fail. Ultimately the containment would fail
(ABB 1994a:19.7-23,19.7-24,19,12-121). If all sites
were assumed to be located in tornado region B, the
region with the highest tornado frequency, the
tornado strike frequency for the plantis 1.07x10 per
year (ABB 1994a). Based on NRC licensing require-
ments, the minimum acceptable emergency diesel
generator target reliability is 95 percent
(NCR 1988a.155:1.155-3). The annual frequency of
a tornado striking the plant switchyard and the failure
of both emergency diesel generators is 2.7x10°%,

Consequences. The annual frequency of occurrence
for the postulated accident is less than 1.0x10”7 and
thus the accident consequence is considered beyond
the scope of this PEIS and was not analyzed
(DOE 1993z:28).

Loss of Coolant Accident, Failure of Safety
Systems, and Containment Failure

Scenario. A spectrum of beyond design-basis loss of
coolant accidents were postulated. The individual
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accident scenarios postulated the failure of safety
systems that mitigate the accident consequences.
Due to the failure of the safety systems, core damage
resulted, the containment may overpressurize and fail
or the containment may fail due to basemat melt- *
through. The annual frequency of occurrence for the
spectrum of beyond design-basis loss of coolant
accidents is in the range of 3.8x10°8 for release class
RC2.4E to 1.8x10”? for release class RC4.22E (ABB
1994a:19.12-116-19.12-129),

Consequences, The annual frequency of occurrence
for the each of the of loss of coolant accidents
sequences was less than 1.0x10"7 and thus the
accident consequences are considered beyond the
scope of this PEIS and were not analyzed {DOE
1993z).

Loss of Feedwater, Loss of Emergency Feedwater,
and Failure to Bleed System

Scenario. The accident is initiated by loss of
feedwater followed by the loss of emergency
feedwater and the failure to bleed the system prevent-
ing feed and bleed cooling. Core damage is assumed
to occur at 4 hours with vessel failure at 5 hours.
Containment spray and containment heat removal are
assumed operational and the cavity is flooded. The
releases are assumed to start at the time of vessel
breach at 4 hours and continue for 24 hours. The
releasé occurs at an elevation 16.6 meters above
grade. The source term is presented in table
F.2.1.3.2-1. The annual frequency of occurrence for
this accident is 1.4x10°% per year
(ABB 1994a:19.12-115).

Conseguences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.2-2 through F.2.1.3.2-6 for public conse-
quences and in tables F.2.1.3.2-7 through
F.2.1.3.2-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.3.2—-1 using the MACCS computer code.

Loss of Feedwater and Failure of Long-Term
Decay Heat Removal

Scenario. The accident is initiated by loss of feedwa-
ter. The emergency feedwater is initially successful
but there is a failure of long-term decay heat removal
in the 8- to 24-hour period. Core damage is assumed
to occur at 16 hours with vessel failure at 17 hours.
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The cavity is assumed flooded. The releases are
assumed to start at the time of vessel breach at 17
hours and continue for 24 hours. The release occurs
at an elevation 16.6 meters above grade. The source
term is presented in table F.2.1.3.2-1. The annual
frequency of occurrence for this accident is 3.8x107
per year (ABB 1994a:19.12-115;19.12-116).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.2-2 through F.2.1.3.2-6 for public conse-
quences and in tables F.2.1.3.2-7 through
F.2.1.3.2-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F2.1.3.2-1 using the MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Two
Loss of Feedwater High Consequence Accidents

Figure F.2.1.3.2-1 shows the annual probability that,
in the event of any accident in the composite set of
CE System 80+ ALWR high consequence accidents
at one of the sites, the number of cancer fatalities
exceeds the value N indicated on the horizontal axis.
The curves, technically referred to as complementary
cumulative distribution functions, reflect the proba-
bility of the accident’s occurrence as well as the vari-
ability in the magnitude of its consequences.
Generzlly, a curve that extends the farthest to the
right has the highest accident consequences while a
curve that is nearest to the left has the lowest accident
consequences. A comparison of alternatives should
include the information provided by these curves in
conjunction with the point values shown in tables
F.2.1.3.2-2 through E2.1.3.2~11.
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FIGURE F.2.1.3.2-1.—~High Consequence Accident-Cancer Fatality Frequency Distribution
Functions for the CE System 80+ Reactor.
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TABLE F.2.1.3.2-1.—CE System 80+ Advanced Light Water Reactor High Conseguence Accident
Source Terms

Released A ctl vity {curles) Released Actvity {curies)
Loss of Feedwater, Laoss of Feedwater,
Loss of Emergency Loss of Feedwater Loss of Emergency Loss of Feedwater
Feedwater, and  and Fallure of Long- _ Feedwater, and  and Fallore of Long-
Fallure {o Bleed  Term Pecay Heat Fallure to Bleed  Term Decay Heat
Isotope System Removal Isotope System Removal
H-3% 1.6x10° 1.6x10° Xe-133 1.2x10% 1.2x10%
K185 5.7x10° 5.7x10° Xe-135 3.2x10° 3.2x10°
Kr-85m 1.8x10° 1.8x10° Cs-134 2.1 1
Kr-87 3.6x10° 3.6x10° Cs-136 0.8 0.4
Kr-88 5.1x10° 5.1x10° Cs-137 2.1 1
Rb-86° 0.03 0015 Ba-139 52 25
Sr-89 0.59 0.26 Ba-140 5.1 2.5
Sr-90 0.038 0.017 Ls-140 14 0.69
Sr-91 072 0.32 La-141 1.3 0.63
Sr-92 0.76 0.34 1a-142 1.2 0.61
Y90 0.056 0.028 Ce-141 54 23
Y-91 CL1 0.53 Ce-143 5 22
Y92 11 0.55 Ce-144 4 1.8
Y-93 1.2 0.61 Pr-143° 1.2 0.59
2595 56 24 Nd-147¢ 0.5 0.25
2297 5.3 23 Np-239° 46 20
Nb-95¢ 0.3 0.19 Pu-238 2.8x1073 1.2x103
Mo-99% 0.3 02 Pu-239 8.7x10% 3.8x107*
Te-99m"t 0.27 0.17 Pu-240 1.ix10% 4.7x10
Ru-103 0.22 0.14 Pu-241 0.2 0.088
Ru-105 0.13 0.085 Te-127 1 0.5
Ru-106 0.054 0.035 Te-127m 0.14 0.066
Rh-1051 0.12 0.08 Te-129 3.3 16
§b-127 1 0.51 Te-129m 0.49 0.24
Sb-129 34 1.6 Te-131m 16 0.76
F131 27 2. 4x10° Te-132 16 78
132 : 39 3.5x107 Am-241 3.8x10°% 1.9x107
1133 57 5.1x10° Cm-242 8.3x10% 4.1x107
134 63 5.7x107 Cm-244 L.2x10 5.8x10%
I-135 53 4.8x10°

3 H-3 is assurned to have the noble gas release fraction.

b Rb-86 is assumed to have the Cs release fraction.

€ Pr-143 is assumed to have the La release fraction.

4 Nd-147 is assumed to have the La release fraction.

¢ Np-239 is assumed to have the Ce release fraction.

f Nb-95 is assumed to have the Ru release fraction.

2 Mo-99 is assumed to have the Ru release fraction.,

b Tc-99m is assumed to have the Ru release fraction.

! Rh-105 is essumed to have the Ru release fraction.

i Am-241 is assumed to have the La release fraction.

Note: Cm and Y are assumed to have the Lz release fraction, Sb is assumed to have the Te release fraction. Pu and SB are assumed to
have the Ce release fraction.

Source: Source term derived from accident release fractions (ABB 1994a) and core inventory (TT1 1995b).
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F2.13.3 AP600 Advanced Light Water Reactor

The AP600 Standard Safety Analysis Report (DOE
19921), evaluated beyond design-basis accidents that
were initiated by either internal events {e.g., a
sequence of equipment failures) or external events
(e.g., severe natural phenomena such as beyond
design basis earthquakes). The evaluation of external
event initiated accidents did not present accident
frequency data, release fractions, or source term data
that could be used to analyze the accident conse-
quences and risks for this class of accident in
this PEIS.

Numerous internal event initiated accidents were
evaluated in the Safety Analysis Report. The
accidents that had a common source term or release
category were binned or grouped together and
evaluated as a single accident and a single total
annual frequency of occurrence was defined for the
group. Release fractions and the annual frequency of
occurrence were defined for four accidents. The
annual frequency of occurrence for these four
accidents ranged from 2.5x10°7 per year to 7.6x10°10
per year (DOE 1992t). Two of the accident groups
with an annual frequency of occurrence greater than
5.0x10°8 per year were selected for evaluation in this
PEIS. A representative accident within each group
was used to define a typical accident sequence for
the group.

L'oss of Coolant Accident with Failure of
Refueling Water Storage Tank and Residual Heat
Removal '

Scenario. The representative accident sequence for
the OK release category has an initiating event which
is a 4-inch diameter loss of coolant accident with a
failure of the in-containment refueling water storage
tank check valves and normal residual heat removal
injection. Core damage begins 2 hours into the
accident. The in-containment refueling water and
storage tank is not drained into the containment
cavity to provide external cooling to the reactor
vessel. The vessel fails at 11.8 hours and the moiten
core drains into the containment at low pressure. The
debris is quenched and cooled in the reactor cavity.
The passive containment cooling system and
hydrogen igniters are available and containment
pressure remains below design pressure. The final
source term at 24 hours after core damage is

F-40

presented in table F.2.1.3.3~1. The annual frequency
of oceurrence for this accident is 2.5x1077 per year
(DCE 1992t).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.3-2 through F.2.1.3.3—6 for public conse-
quences and in tables F.2.1.3.3-7 through
F.2.1.3.3-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.3.3-1 using the MACCS computer code.

Loss of Coolant Accident with Failure of
Refueling Water Storage Tank, Residual Heat
Removal, and Passive Containment Cooling
System Cooling Water

Scenario. The representative accident sequence for
the OKP release category is initiated by a 4-inch
diameter loss of cooling accident with a failure of the .
in-containment refueling water and storage tank
check valves, normal residual heat removal injection,
and passive containment cooling system cooling
water. Four of the four core makeup tanks and accu-
mulators are available. Core damage occurs at
2.5 hours and the vessel fails at 15.8 hours. The
debris is quenched and cooled in the reactor cavity.
The containment pressure is elevated over the long
term, but it equilibrates at a pressure well below the
ultimate capacity of the shell so containment
integrity is maintained. The final source term, at
24 hours after core damage is presented in table
E2.1.3.3-1. The annual frequency of occurrence for
this accident is 5.6x10°% per Yyear
{DOE 1992t:1B4, 1B-5).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.3-2 through E2.1.3.3—6 for public conse-
quences and in tables F.2.1.3.3-7 through
F.2.1.3.3-11 for worker consequences. The dose
estimates are based on analysis of the source terms in

table F.2.1.3.3-1 using the MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Two
High Consequence Accidents

Figure E2.1.3.3-1 shows the annual probability that,
in the event of any accident in the composite set of
AP600 ALWR high consequence accidents at one of
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the sites, the number of cancer fatalities exceeds the
value N indicated on the horizontal axis. The curves,
technically referred to as complementary cumulative
distribution functions, reflect the probability of the
accident's occurrence as well as the variability in the
magnitude of its consequences. Generally, a curve

that extends the farthest to the right has the highest -

accident consequences while a curve that is nearest to
the left has the lowest accident consequences. A
comparison of alternatives should include the infor-
mation provided by these curves in conjunction with
the point values shown in tables F.2.1.3.3-2 through

F2.1.3.3-11.
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F1GURE F.2.1.3.3-1.~High Consequence Accident-Cancer Fatality Frequency Distribution Functions
Jor the AP600 Reactor.
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TABLE F.2.1.3.3-11.—A P600 Advanced Light Water Reactor High Consequence Accidents
at Savannah River Site—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description {rem) (rem) (per year)
Loss of cooling accident with failure 0.26 1.0x10 0.094 3.8x107 2.5x1077
of refueling water storage tank and
residual heat removal (OK)
Loss of cooling accident with failure 0.8 3.2x10 0.29 1.2x10 5.6x10%
of refueling water storage tank,
residual heat removal, and passive
containment cooling system and
cooling water (OKP)
Evaluation of Composite
Set of Accidents
Expected consequences - 1.4x10* - 5.2x10"% -
Expected risk (per year) - 4.4x1011 - 1.6x1071 -

% Increased likclihood of cancer fatality.

Note: All velues are mean values. See section F.1,3.2 for details on the dose and cancer fatality estimates gencrated by the MACCS

computer cade.

Note: OK and OKP - release category code for composite set of accident sequences
Source: Calculated using the source terms in table F2,1.3.3-1 and the MACCS computer code

F.2.1.3.4 Simplified Boiling Water Reactor

Chapter 19 of the Simplified BWR Standard Safety
Analysis Report, evaluated beyond design-basis
accidents that were initiated by either internal events
{e.g., a sequence of equipment failures) or external
events (e.g., severe natural phenomena such as
beyond design-basis earthquakes). The evaluation of
external event initiated accidents did not present
accident frequency data, release fractions, or source
term data that could be used to analyze the accident
consequences and risks for this class of accident in
this PEIS.

Fourteen internal event initiated accidents were
evaluated in Chapter 19. The annual frequency of
occurrence for these accidents ranged from 7 0x1078
per year to 1.0x10°1 per year (GE 1993a). Four of
the accidents had an annual frequency of occurrence
greater than 1.0x10°8 per year. These four accidents
were selected for evaluation in this PEIS.

Low Pressure Core Melf with Loss of Short-Term
Coolant Makeup, Failure of the Drywell Sprays to
Operate, and Normal Containment Leakage

Scenario. The postulated accident is initiated by the
inadvertently open relief valve that depressurizes the
reactor. The reactor scrams, the main steam isolation
valves close, the feedwater pumps trip, and the
automatic depressurizing system actuates. All high
and low pressure injection systems are assumed to
fail. Approximately 1 hour into the accident, the core
is uncovered and fuel rods melt. The reactor lower
vessel head penetrations fail at approximately
4.5 hours. Local temperatures cause the flooder to
open and the gravity driven cooling system pool
water drains into the lower drywell. The debris is
guenched and the long-term containment pressure is
less than the suppression chamber vent pressure
setpoint. Nomal containment leakage is the only
mode of fission product release
(GE 1993a:19B.6-819B.6-9). The source term is
presented in table F.2.1.3.4-1. The annual frequency
of occurrence for this accident is 7.0x10° per year
(GE 1993a).
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Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.4-2 through F.2.1.3.4-6 for public conse-
quences and in tables F.2.1.3.4-7 through
F.2.1.3.4-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table E2.1.3.4-1 using the MACCS computer code.

Low Pressure Core Melt with Loss of Long-Term
Coolant Makeup, Failure of the Drywell Sprays fo
Operate, and Normal Containment Leakage

Scenario. The postulated accident is initiated by the
inadvertently open relief valve that depressurizes the
reactor. The reactor scrams, the main steam isolation
valves close, the feedwater pumps trip, and the
automatic depressurizing system actuates. One
gravity driven cooling system pool injects water into
the reactor vessel. Approximately 7 hours into the
accident, the core is uncovered and fuel rods melt.
The reactor lower vessel head penetrations fail at
approximately 12.5 hours. Local temperatures cause
the flooder to open and the gravity driven cooling
system pool water drains into the lower drywell. The
debris is quenched and the long-term containment
pressure is less than the suppression chamber vent
pressure setpoint. Normal containment leakage is the
only mode of fission product release (GE
1993a:19B.6-8,19B.6-9). The source term is
presented in table F.2.1.3.4~1. The annual frequency
of occurrence for this accident is 6.4x10°8 per year
(GE 1993a).

- Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.4-2 through F.2.1.3.4-6 for public conse-
quences and in tables F.2.1.3.4-7 through
F.2.1.3.4-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.3.4-1 using the MACCS computer code.

Low Pressure Core Melt with Loss of Short-Term
Coolant Makeup, Failure of the Drywell Sprays to
Operate, and Containment Vented

Scenario. The postulated accident is initiated by the
inadvertently open relief valve that depressurizes the
reactor. The reactor scrams, the main steam isolation
valves close, the feedwater pumps trip, and the
automatic depressurizing system actuates. All high
and low pressure injection systems are assumed to
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fail. Approximately 1 hour into the accident, the core
is uncovered and fuel rods melt. The reactor lower
vessel head penetrations fail at approximately 4.5
hours. Local temperatures cause the flooder to open
and the gravity driven cooling system pool water
drains into the lower drywell. Relocation of the
debris causes the long-term containment pressure to
increase to the suppression chamber vent pressure
setpoint and the containment is breached at approxi-
mately 29 hours. The fission product release is
complete after the containment is vented (GE
1993a:19B.6-8-19B.6-10). The source term is
presented in table F.2.1.3.4-1. The annual frequency
of occurrence for this accident is 1.1x10™8 per year
(GE 1993a).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.3.4-2 through F.2.1.3.4—6 for public conse-
guences and in tables F.2.1.3.4-7 through
F.2.1.3.4-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.3.4~1 using the MACCS computer code.

Low Pressure Core Melf with Loss of Long-Term
Coolant Makeup, Failure of the Drywell Sprays to
Operate, and Containment Vented

Scenario. The postulated accident is initiated by the
inadvertently open relief valve that depressurizes the
reactor. The reactor scrams, the main steam isolation
valves close, the feedwater pumps trip, and the
automatic depressurizing system actuates.. One
gravity driven cooling system pool injects water into
the reactor vessel. Approximately 7 hours into the
accident, the core is uncovered and fuel rods melt.
The reactor lower vessel head penetrations fail at
approximately 12.5 hours. Local temperatures cause
the flooder to open and the gravity driven cooling
system pool water drains into the lower drywell.
Relocation of the debris causes the long-term con-
tainment pressure to increase to the suppression
chamber vent pressure setpoint and the containment
is hreached at approximately 36.5 hours. The fission
product release is complete after the containment is
vented (GE 1993a:19B.6-8,19B.6-11). The source
term is presented in table F.2.1.3.4-1. The annual
frequency of occurrence for this accident is L. 1x10°8
per year (GE 1993a).
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Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.1.3.4-2 through
F.2.1.3.4-6 for public consequences and in tables
F.2.1.3.4-7 through F.2.1.3.4-11 for worker conse-
quences. The dose estimates are based on analysis
of the source terms in table F.2.1.3.4-1 using the
MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Four
High Consequence Accidents

Figure F.2.1.3.4-1 shows the annual probability
that, in the event of any accident in the composite set
of Simplified Boiling Water Reactor ALWR high

consequence accidents at one of the sites, the
number of cancer fatalities exceeds the value N
indicated on the horizontal axis. The curves,
technically referred to as complementary
cumulative distribution functions, reflect the
probability of the accident's occurrence as well as
the variability m the magnitude of its consequences.
Generally, a curve that extends the farthest to the
right has the highest accident consequences while a
curve that is nearest to the left has the lowest
accident consequences. A comparison of
alternatives should include the information
provided by these curves in conjunction with the
point values shown in tables F.2.1.3.4-2 through
E2.1.3.4-11.

Probability per year > N

108 1064 103 102

10t
Number of Cancer Fatalities, N

-« NEL
R N'I‘S
ORR
Pantex
SRS

|11

10 190 102 103 104

2A44/TSELEPS

FIGURE F.2.1.3.4-1.—Simplified Boiling Water Reactor Cancer Fatalities Complementary Cumulative
Distribution Functions for High Consequence Accidents.
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TABLE F2.1.3.4-1.—Simplified Boiling Water Reactor
High Consequence Accident Source Terms [Page 1 of 2]
Released Actlvity (curies)

Low Pressure Core Melt  Low Pressure CoreMelt  Low Pressure Core Meit

with Loss of Short-Term  with Loss of Long-Term with Loss Low Pressure Core Melt

Coolant Makeup and Coolant Makeup and of Short-Term Coolant  with Loss of Long-Term

Normal Contalnment Norma! Containment ~ Makeup and Contatnment  Coolant Makenp and
Isotope Leakage Leakage Yented Containment Vented
H-33 4.5x10% 5.7x10% 3.2x107 3.2x107
Co-58 12 14 14 15
Co-60 14 17 17 18
Kr-35 720 920 5.1x10° 5.1x10°
Kr-85m 2.6x104 3.3x10* 1.9x107 1.9x107
Kr-87 4.7x104 6.1x10* 3.4x107 3.4x107
Kr-88 6.4x10* 8.2x104 4.6x107 4.6x107
Rb-86° 2.7 3.7 26 160
Sr-89 62 90 90 110
$r-90 4.4 6.4 6.4 7.6
Sr-91 81 120 120 140
Sr-92 84 120 120 150
Y-90 17 0.47 2.7 1.2
Y-91 27 7.6 43 19
Y-92 30 8.5 49 22
Y-93 34 9.6 55 25
7195 150 64 260 140
Z1-97 150 66 270 140
Nb-95¢ 3.3x10° 3.9x10° 3.9x10° 4.2x10°
Mo-99 3.8x10% 4,5x10° 4.5x10° 4.9x10°
Te-99m? 3.3x10° 3.9x10° 3.9x10° 4.2x10°
Ru-103 2.9x103 3.4x10° 3.4x10° 3.7x10°
Ru-105 1.9x10? 2.3x10° 2.3x10% 2.5x10°
Ru-106 780 920 920 1.0x10?
Rh-105¢ 1.4x10° 1.7x103 1.7x10% 1.8x10°
Sb-127 1.2x103 1.3x10° 5.2x10% 1.1x10°
§b-129 4.3x103 4.4x10° 1.8x10° 4.0x10°
1-131 4.6x10% 6.9x10° 3.2x10% 8.4x10%
1-132 6.7x10° 1.0x10% 4.6x10% 1.2x10°
1-133 9,6x10° 1.4x10% 6.6x10% 1.8x10°
F134 1.1x10* 1.6x10% 7.2x10* 1.9x10%
I-135 9,1x10° 1.4x10° 6.2x10* 1.7x10°
Xe-133 1.5x10° 2.0x10% 1.1x108" 1.1x10%
Xe-135 3.7x10% 4.7x10° 2.6x107 2.6x107
Cs-134 800 1.1x10° 7.8x103 4.8x10°
Cs-136 220 300 2.1x10° 1.3x10*
Cs-137 480 670 4.7x10° 2.9x10*
Ba-139 570 710 670 800
Ba-140 560 700 660 790
La-140 40 11 65 29
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TABLE F.2.1.3.4-1.—Simplified Boiling Water Reactor
High Consequence Accident Source Terms [Page 20f2]

Released Actlvity {curles)
Low Pressure Core Melt  Low Pressure Core Melt  Low Pressure Core Melt
with Loss of Short-Term  with Loss of Long-Term with Loss Low Pressure Core Melt

Coolant Makeup and Coolant Makeup and of Short-Term Coolant  with Loss of Long-Term
Normal Containment Normal Contsinment  Makeup and Contalnment  Coolant Makeup and

Isotope Leakage Leakage Venied Containment Vented
La-141 37 10 60 26
La-142 36 10 57 26
Ce-141 150 65 260 140
Ce-143 140 63 260 130
Ce-144 95 42 170 89
Pr-143f 34 9.6 55 24
Nd-1478 15 4.3 25 1
Np-239" 1,9x10% 820 3.4x103 1.7x10°
Pu-238 0.13 0.057 0.23 0.12
Pu-239 0.033 0.014 0.059 0.031
Pu-240 0.041 0.018 0.074 0.038
Pu-241 7 3.1 13 6.6
Te-127 0.064 0.064 2.1x10% 4.6x10%
Te-127m 8.7x1073 8.7x107 2.8x10% 6.2x107
Te-129 022 0.22 7.1x10% 1.5x10°
Te-129m 0.057 0.057 1.9x10* 4.1x10
Te-131m 0.11 0.11 3.6x10% 7.8x10%
Te-132 1.1 11 3.5x10° 7.6x10°
Am-241f 1.7x1073 4.9x10° 2.8x107> 1.2x103
Cm-242 0.46 0.13 0.74 0.33
Cm-244 0.025 7.0x107 0.04 0.018

& H-3 is assumed to have the noble gas release fraction.
b Rb.86 is assumed to have the Cs release fraction.

© Nb-95 is assumed to have the Mo release fraction,

d T¢.99m is assumed to have the Mo release fraction,

¢ Rh-105 is assumed to have the Mo release fraction.

f Pr.143 is assumed to have the La release fraction.

2 Nd-147 is assured to have the La releass fraction.

b Np-239 is assumed to have the Ce release fraction.

i Am.241 is assumed to have the La release fraction.

Cm and Y are assumed to have {he La release fraction, Co and Ru are assumned to have the Mo release fraction. Pu and Zr
are assumed to have the Ce release frection.

Source term derived from accident release fractions (GE 1993a) and core inventory (TTI 1995b).
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F.2.1.4 Accelerator Production of Tritium

A study of the APT performed by Sandia National
Laboratories, New Mexico, for DOE
(SNL 1995a:8-1,8-2) has evaluated the hazards asso-
ciated with the APT accelerator and beam transport
system and has judged them to be a Category 3
hazard per DOE Order 5480.23. (A Category 3
hazard has the potential for only significant, but
localized onsite consequences.) The spallation-
induced lithium conversion and helium-3 target
systems have been judged to be a Category 2 hazard.
(A Category 2 hazard has the potential for significant
onsite consequences, but does not have the potential
for significant offsite consequences.) The helium-3
target tritium extraction has been judged a Category
3 hazard because only 15 grams of tritium are
expected to be contained in the helium-3 blanket and
in the target extraction facjlity. The spallation-
induced lithium conversion target tritium extraction
has been judged a Category 2 hazard.

F.2.1.4.1 Accelerator and Beam Transport
System

Scenario. The only beyond design-basis event
currently identified for the accelerator and beam
transport system that has any significant probability
involves misdirection or misfocusing of the beam. In
this scenario, the beam is not terminated rapidly by
the fast protection system, leading to vacuum seal
failure, outright breaching of the vacuum system
envelope, and/or partial melting of critical accelera-
tor structures (SNL 1995a:8-9).

Consequences. The major consequence of this
accident would be lost production time (SNL
1995a:8-9).

F.2.1.42 Helium-3 Target System

Loss of Coolant Accident with Loss of Emergency
Cooling and Heat Sink but Confinement Opera-
tional

Scenario. The postulated high consequence accident
for the Full and Phased APT is a large break loss of
coolant accident with total failure of the active
emergency cooling system and loss of heat sink. The
postulated accident sequence assumed that the con-

finement system remained operational. A source
term release to the environment was determined.
Table F.2.1.4.2-1 presents the source term released
by the Full APT during the accident and table
E2.1.4.2-2 presents the source term released by the
Phased APT during the accident (SNL 19952:8-18, $-
9), The accident annual frequency of occurrence is
estimated at 7.0x10°™7 per year (SNL1995b:1).

Consequences. The estimated consequences to the
public for the postulated Full APT with the helium-3
target system accidents for each site are shown in
tables F.2.1.4.2-3 through F.2.1.4.2-7. Conse-
quences to the worker are shown in tables F.2. 1.4.2-8
through F.2.1.4.2-12. The estimated consequences
for the Phased APT with the kelium-3 target system
are shown for the public in table F.2.1.4.2-13 and for
the worker in table F.2.1.4.2-14. Comparison of
tables F.2.1.4.2-3 through F.2.1.4.2-14 indicates that
the resultant doses and cancer risks are identical for
the Full and the Phased APT beyond design-basis
accidents. Review of the source terms for both
accidents (tables 1 and 2) indicates that the tritium
component of the source term is identical for both
accidents. Review of the MACCS computer code
output data for each accident analysis indicated that
the tritium component of the source term dominated
the dose calculation results. The impact of the other
source term isotopes on the dose calculation results
was negligible.

Loss of Coolant Accident with Loss of Emergency
Cooling, Heat Sink, and Confinement

Scenario. The postulated bounding high conse-
quence accident for the Full APT is a large break loss
of coolant accident with total failure of the active
emergency cooling system, loss of heat sink, and loss
of confinement. The source term is presented in table
F.2.1.4.2-1. Theannual frequency of occurrence for
this accident is 1.0x10°® per year (SNL 1995b:1).

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.4.2-3 through F.2.1.4.2-7 for public conse-
quences and in tables F.2.1.4.2-8 through
E.2.1.4.2-12 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.4.2-1 using the MACCS computer code.
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Integrated Cancer Fatalities Complementary
Cumuleative Distribiition Function for the Two
Full Accelerator Production of Tritium High Con-
sequence Accidents

Figure F.2.1.4.2-1 shows the annual probability that,
in the event of any accident in the composite set of
Full APT high consequence accidents at one of the
sites, the number of cancer fatalities exceeds the
value N indicated on the horizontal axis. The curves,
technically referred to as complementary cumulative

distribution functions, reflect the probability of the
accident’s occurrence as well as the variability in the
magnitude of its consequences. Generally, a curve
that extends the farthest to the right has the highest
accident consequences while a curve that is nearest to
the left has the lowest accident consequences. A
comparison of alternatives should include the infor-
mation provided by these curves in conjunction with
the point values shown in tables F.2.1.4.2-3 through
F2.1.4.2-12.
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FIGURE F.2.1.4.2~1.—High Consequence Accident-Cancer Fatality Frequency Distribution Functions
Jor the Full Size Accelerator Production of Tritium with Helium-3 Target.,

F-58




Facility Accidents

TABLE F.2.1.4.2—-1~Source Term for Full Accelerator Production of Tritium with Helmm-3 Target System
High Consequence Accidents

Release Activity {curles)
Loss of Coolant Accident with Loss of Loss of Coolant Accident with Loss
Emergency Cooling and Heat Sink, but  of Emergency Cooling, Heat Sink,

Isotope Confinement Operatlonal and Confinement

H-3 1,500 48,000 :
W-185 14,500 925,000
W-187 10,600 . 675,000
W-181 2,850 181,000
W-178 910 57,800
Xe-127 51 1,640
W-177 41 3,000
W-176 42 2,660
Cs-131 38 2,440
Xe-125 29 930
Cs-129 25 1,610
Cs-128 22 1,380
I-125 21 1,340
Ar-37 11 . 340
P-32 11 710
Cs-127 10 ' 670
Te-121 9 290
1-123 8 510
Kr-79 7 220
Re-186 7 420
Xe-122 4 115

Source: SNL 1995a; SNL 1995b:1.

TABLE F.2.1.4.2-2.—Source Term for Phased Accelerator Production of Tritium with Helium-3
Target System High Consequence Accidents

Tsotope Released Activity (curies) Isotope Released Activity {curies)
H-3 1,500 Cs-128 13
W-185 8,700 125 . 13
W-187 6,400 Ar-37 6.6
W-181 1,700 P-32 6.6
W-178 550 Cs-127 6.0
Xe-127 31 Te-121 5.4
W-177 28 1123 48
W-176 25 Kr-79 42
Cs-131 23 Re-186 42
Xe-125 17 Xe-122 <1
Cs-129 15

Source: SNL 1995a.
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¥2.14.3 Spallation-Induced Lithium
Conversion Target System

Loss of Coolant Accident with Loss of Emergency
Cooling and Natural Circulation, but Confine-
ment Operational

Scenario. The postulated high consequence accident
for the Full APT with the spallation-induced lithium
conversion target system configuration is a large
break loss of coolant accident, followed by a success-
ful beam trip, but total failure of the active and
passive cooling systems. This scenario would lead to
partial melting of the target. Based on these analyses,
a bounding source term release to the environment
was determined. Table F.2.1.4.3—1 presents the
source term released during the accident. The
analysis did not estimate the accident annual
frequency of occurrence (SNL 1995a:8-12-8-14),

The postulated accident sequence assumed that the
only safety system to function is the passive water
dump tank that floods the target room in the event of
a loss of coolant accident. The postulated accident
sequence assumed that the confinement system
remained operational. The probability of the accident
is in the residual risk category, but it is within the
design basis of confinement (SNL 1995a:8-12). The
accident annual frequency of occurrence is estimated
at 7.0x10°7 per year (SNL1995b:1).

Consequences. The estimated consequences of the
postulated accident with at each site are shown in
tables E2.1.4.3-2 through F.2.1.4.3-6 for public con-
sequences and in tables F.2.1.4.3-7 through
E2.1.4.3-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.4.3-1 using the MACCS computer code.

Loss of Coolant Accident with Loss of Emergency
Cooling, Natural Circulation, and Confinement

Scenario. The postulated bounding high conse-
quence accident for the Full APT with the spallation-
induced lithium conversion target system is a large
break loss of coolant accident with total failure of the
active emergency cooling system, loss of natural cir-
culation, and loss of confinement. The source term is
presented in table F.2.1.4.3-1. The annual frequency
of occurrence for this accident is 1.0x107 per year
(SNL 1995b:1).

Consegquences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.4.3-2 through F.2.1.4.3—6 for public conse-
quences and in tables F.2.1.4.3-7 through
F.2.1.4.3-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.4.3—1 using the MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Two
Full Accelerator Production of Tritium with Spal-
lation-Induced Lithium Conversion Target
System High Consequence Accidents ’

Figure F.2.1.4.3-1 shows the annual probability that,
in the event of any accident in the composite set of
Full APT with spallation-induced lithium conversion
target system high consequence accidents at one of
the sites, the number of cancer fatalities exceeds the
value N indicated on the horizontal axis. The curves,
technically referred to as complementary cumulative
distribution functions, reflect the probability of the
accident’s occurrence as well as the variability in the
magnitude of its consequences. Generally, a curve
that extends the farthest to the right has the highest
accident consequences while a curve that is nearest to
the left has the lowest accident consequences. A
comparison of alternatives should include the infor-
mation provided by these curves in conjunction with
the point values shown in tables E2.1.4.3-2 through
E2.14.3-11,
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TABLE F.2,1.4.3-1,—Source Term for Full Accelerator Production of Tritium with Spallation-Induced
Lithium Conversion Target System High Consequence Accident

Released Activity (curies)
Lass of Coolant Accident with Loss Lass of Coolant Accident with Loss
of Emergency Cooling and Natural of Emergency Cooling,
Circulation, but Confinernent Natural Circulation, and
Isotope Qperational Confinement
H-3 1,900 61,000
Hg-197 1,065 68,000
F-18 1,039 66,000
Kr-83m 1,039 33,000
Hg-195 518 33,000
Kr-79 477 15,000
Xe-125 ' 465 15,000
Xe-127 . 320 10,000
Kr-88 259 8,200
Kr-85m 258 8,200
Br-83 243 16,000
Kr-87 221 7,000
Hg-193 211 13,000
Br-82 193 12,000
Br-76 1717 11,000
Hg-203 136 8,600
Hg-192 115 7,300
I-125 113 7,200
I-123 101 6,400
I-126 84 5,400
Br-84 83 5,300
Br-77 79 5,000
Xe-122 77 2,400
I-121 76 ' 4,900
I-124 64 4,100
I-120 55 3,500
I-130 54 3,500
I-128 45 2,900
Hg-197m 40 2,500
I-122 38 2,500
I-131 27 1,700
Hg-195m 20 1,300
Hg-190 14 910
I-133 13 820
I-135 12 760

Source:; SNL 1995a; SNL 1995b:1,
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F2.1.5 Mulipurpese Reactor Facility

The multipurpose reactor facility consists of three
elements. (1) The reactor element that burns the
plutonium or mixed-oxide fuel can be either a
Modular High Temperature Gas-Cooled Reactor ot
an Advanced Light Water Reactor. {2) The fuel fab-
rication element produces the fuel for use in the
reactor. {3) The pit disassembly and conversion
elernent disassembles plutonium pits and converts the
plutonium in the pit to plutonium-oxide which is used
in the production of plutonium or mixed-oxide fuel.

F2.15.1 Multipurpose Reactor
Modular High Temperature Gas-Cooled Reactor

The use of plutonium in the plutonium-oxide fueled
MHTGR will not have a significant effect on the
source term for high consequence accidents
generated for the uranium fueled MHTGR because
no fuel failures are expected (HNUS 1995¢c:1). The
accident consequences estimated for the uranium
fueled MHTGR are applicable for the plutonium
fueled MHTGR. Refer to section F.2.1.2 for the
applicable accident consequences of the plutonium
fueled MHTGR.

Advanced Light Water Reactor

The use of plutonium in the mixed-oxide fueled
ALWR, as compared to the uranium-fueled ALWR,
will not significantly affect the consequence of radio-
activity releases for high consequence accidents.
While there will he some small changes in the source
term release spectrum and frequency, the changes
will not have a significant effect on the accident con-
sequences (HNUS 1995¢:2). The accident conse-
quences estimated for the uraninm-fueled ALWR are
applicable for the mixed-oxide fueled ALWR. Refer
to section F.2.1.3 for the applicable accident conse-
quences of the mixed-oxide fueled ALWR.

F.2.1.5.2 Mixed-Oxide and PIutomum-Oxui’e
Fuel Fabrication

Criticality

Scenario. The postulated solid criticality accident is
the result of accidental improper stacking of items.
There will not be sufficient quantities of plutonium
solutions in the fuel fabrication area to cause a liquid
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criticality accident if mishandled. It is assumed that
the postulatcd solld criticality incident would not
exceed 5.0x10!7 fissions. Table F.2.1.5.2-2 presents
the source term for important nuclides released to the
environment during the postulated criticality
accident. The annual frequency of occurrence for the
criticality' accident is estimated to be less than
1.0x107 per year (LANL 1995d). For calculational
purposes, the annual frequency of occurrence is
assumed to be 1. OxIO per year.

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.2-3 through F.2.1.5.2-7 for public conse-
quences and in tables F.2.1.5.2-8 through
F.2.1.5.2-12 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.5.2-2 using the MACCS computer code.

Beyond Design-Basis Fire

Scenario. The accident postulated is a fire in a
process cell area with coincident failure of major
safety systems. It is assumed that the process cell -
contains a glovebox used for milling plutonium
powder. The gloves have become coated with a layer
of plutonium dust. The analysis estimated the glove
loading at 2 grams of plutoninm per glove. Each of
the 12 gloves is assumed to be stowed outside of the
glovebox. A flammable cleaning liquid such as
acetone or isopropyl alcohol is brought into the
process cell in violation of operating procedures,
spills, and ignites. All gloves are incinerated, but the
sprinkler system does not activate to protect the
glovebox from further damage. The ventilation
system and HEPA filters are also assumed inopera-
tive. Normally closed doors are assumed to remain
closed except during personnel evacuation from the
area. The'analysis using the LANL computer code
known as GASFLOW was used to model the disper-
sion of the fire products. The analysis estimated that
0.034 gram of plutonium is released to the environ-
ment. The annual frequency of occurrence is
estimated to be less than 1.0x10”7 per year (LANL
1995d). For calculational purposes, the annual
frequency of occurrence is assumed to be 1.0x10™7 per
year. Table F.2.1.5.2-1 presents the isotopic distribu-
tion for a plutonium release at the fuel fahrication
facility. Table F.2.1.5.2-2 presents the source term,
by isotope, for the 0.034 gram of plutonium released
to the environment during the postulated accident.
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Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.2-3 through E.2.1.5.2-7 for public conse-
guences and in tables F.2.1.5.2-8 through
R.2.1.5.2-12 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.5.2-2 using the MACCS computer code.

Beyond Design-Basis Explosion

Scenario. The explosion of an oxyacetylene bottle in
a process cell has been postulated as a beyond
design-basis explosion. The explosion has the
potential to blow out the HEPA filters and cause sig-
nificant damage to the ventilation system and nearby
equipment. The explosion is postulated to occurin a
process cell near a glovebox. The glovebox identi-
fied as having the most material-at-risk contains the
milling operation where plutonium-oxide is milled to
a fine powder prior to mixing with uranium dioxide.
Based on a LANL TA-55 standard operating proce-
dure, the criticality limit for plutonium-oxide in a dry
atmosphere is assumed to be 10 kg. The analysis
assumed the glovebox contains 10 kg of plutonium-
oxide. The analysis estimated that 50 grams of
plutoniuin are released up the stack. Sufficient
control on the use of oxyacetylene welding
equipment in process cells ensures that the probabil-
ity of an accident occurring is less than 1.0x1077 per
year (LANL 1995d). For calculational purposes, the
annual frequency of occurrence is assumed to be
1.0x10°7 per year. Table F.2.1.5.2-1 presents the
isotopic distribution for a plutonium release at the
fuel fabrication facility. Table F.2.1.5.2-2 presents
the source term, by isotope, for the 50 grams of
plutonium released to the environment during the
postulated accident.

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.2-3 through F.2.1.5.2~7 for public conse-
quences and in tables F.2.1.5.2-8 through
F.2.1.5.2~12 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F2.1.5.2-2 using the MACCS computer code.

Beyond Design-Basis Earthquake
Scenario. The following assumptions are made for a

beyond design-basis earthquake analysis: (1) the
ventilation system is disabled, (2) thereis significant

structural damage but the building does not totally
collapse, (3) a ceiling slab falls on a glovebox with
the most material-at-risk (10 kg of plutonium-oxide
powder) and the glovebox is significantly damaged,
(4) the process cell with the glovebox has one wall on
the outside of the building, (5) this outside wall
cracks and the cracks have a total length of 10 meters
and a [-mm width, (6) the wind is blowing at 10 m/s,
and (7) the cracks are located on the lee side of the
building. The analysis estimated that 25 grams of
plutonium were released at the building level. The
annual frequency of occurrence is estimated to be
less than 1.0x10° per year (LANL 1995d). For cal-
culational purposes, the annual frequency of cccur-
rence is assumed to be 1.0x107 per year. Table
F.2.1.5.2-1 presents the isotopic distribution for a
plutonium release at the fuel fabrication facility.
Table F.2.1.5.2-2 presents the source term, by
isotope, for the 25 grams of plutonium released to the
environment during the postulated accident.

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.2-3 through F.2.1.5.2-7 for public conse-
quences and in tables F.2.1.5.2-8 through
F.2.1.5.2-12 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.5.2-2 using the MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Four
Multipurpose Fuel Fabrication High Conse-~
quence Accidents

Figure F.2.1.5.2-1 shows the annual probability that,
in the event of any accident in the composite set of
mixed-oxide fuel fabrication high consequence
accidents at one of the sites, the number of cancer
fatalities exceeds the value N indicated on the hori-
zontal axis. The curves, technically referred to as
complementary cumulative distribution functions,
reflect the probability of the accident’s occurrence as
well as the variability in the magnitude of its conse-
quences. Generally, a curve that extends the farthest
to the right has the highest accident consequences
while a curve that is nearest to the left has the Iowest
accident consequences. A comparison of alternatives
should include the information provided by these
curves in conjunction with the point values shown in
tables R2.1.5.2-3 through F.2.1.5.2-12.
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FIGURE F.2.1.5.2-1.—High Consequence Accident-Cancer Fatality Frequency Distribution Functions
for the Multipurpose Reactor Fuel Fabrication Facility.
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TABLE F.2.1.5.2-1.—Multipurpose Rea;ctor Fuel Fabrication High Consequence Accident Source Terms

Released Activity {curies)
Beyond Design- Beyond Design- Beyond Design-
Isotope Criticality Basis Fire Basis Explosion Basis Earthquake
Pu-238 0 2.9x107* 0.42 0.21
Pu-239 0 2.0x1073 29 1.4
Pu-240 0 4.6x1074 0.67 0.34
Pu-241 0 0.014 20 10
Am-241 0 4.4x10™% 0.64 0.32
Kr-83m 2.8 0 0 0
Kr-85m 1.8 0 0 0
Kr-85 2.0x10% 0 0 0
Kr-87 11 0 0 0
Kr-88 . 58 0 0 0
Kr-89 925 0 0 0
Xe-13Im 2.5x10°3 0 0 0
Xe-133m 0.05 0 0 0
Xe-133 0.75 0 - 0 0
Xe-135m 83 0 0 0
Xe-135 - 10 0 0 0
Xe-137 1.2x10° 0 0 0
Xe-138 275 0 0 0
I-131 0.025 0 0 0
I-132 3 0 0 0
1-133 0.4 0 0 0
I-134 11 0 0 0
1-135 1.1 0 0 0
Source: Derived from LANL 1995 and table E2.1.5.2-1.
TABLE F.2.1.5.2-2,—1Isotopic Distribution for a Plutonium Release
Specific Activity
Isotope/ Plutonium of Isctope Specific Activity
Isotope (gram) {Ci/g) (Ci Isotope/g Plutonium)
Pu-238 5.0x107* 16.8 8.4x10
Pu-239 0.933 0.0616 0.0575
Pu-240 0.059 0,227 0.0134
Pu-241 3.5x10% 115 0.403
Am-241 4.0x107 3.2 0.0128
Total Specific Activity 0.495

(Ci/g plutonium)
Source: Derived from LANL1995i:1.
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F.2.1.5.3 Pit Disassembly and Conversion
Criticality

Scenario. The posnilated solid criticality accident is
the result of accidental improper stacking of items.
There will not be sufficient quantities of plutonium
solutions in the mixed-oxide fuel fabrication area to
cause a liquid criticality accident if mishandled. Itis
assumed that the postulated solid criticality incident
would not exceed 5.0x10'7 fissions. Table
F.2.1.5.3-1 presents the source term for important
nueclides released to the environment during the pos-
tulated criticality accident. The annual frequency of
occurrence for the criticality accident is estimated to
be less than 1.0x10°7 per year (LANL 1995b:1). For
calculational purposes, the annual frequency of
occurrence is assumed to be 1.0x10°7 per year.

Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.3-2 through F.2.1.5.3-6 for public conse-
quences and in tables F.2.1.5.3-7 through
F.2.1.5.3~11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.5.3~1 using the MACCS computer code.

Beyond Design-Basis Fire

Scenario. The accident postulated is a fire in a
process cell area with coincident failure of major
safety systems. It is assumed that the process cell
contains a glovebox used for milling plutonium
powder. The gloves have become coated with a fayer
of plutonium dust. The analysis estimated the glove
Ioading at 2 grams of plutonium per glove. Each of
the 12 gloves is assumed to be stowed outside of the
glovebox. A flammable cleaning liquid such as
acetone or isopropyl alcohol is brought into the
process cell in violation of operating procedures,
spills and ignites. All gloves are incinerated, but the
sprinkler system does not activate to protect the
glovebox from further damage. The ventilation
system and HEPA filters are also assumed inopera-
tive. Normally, closed doors are assumed to remain
closed except during personnel evacuation from the
area. The analysis using the LANL computer code
known as GASFLOW was used to model the disper-
sion of the fire products. The analysis estimated that
0.034 gram of plutonium is released to the environ-
ment. The annual frequency of occurrence is

estimated to be less than 1.0x1077 per year.
(LANL 1995b:1) For calculational purposes, the
annual frequency of occurrence is assumed to be
1.0x10"7 per year. Table F.2.1.5.2-2 presents the
isotopic distribution for a plutonium release at the
mixed-oxide fuel reactor facility. Table F.2.1.5.3-1
presents the source term, by isotope, for the
0.034 gram of plutonium released to the environment
during the postulated accident.

Consequences, The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.3-2 through F.2.1.5.3~6 for public conse-
quences and in tables F.2.1.5.3-7 through
F.2.1.5.3—11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2,1.5.3—1 using the MACCS computer code.

Beyond Design-Basis Explosion

Scenario. The explosion of an oxyacetylene bottle in
a process cell has been postulated as a beyond
design-basis explosion. The explosion has the
potential to blow out the HEPA filters and cause sig-
nificant damage to the ventilation system and nearby
equipment. The explosion is postulated to occur ina
process cell near a glovebox. The glovebox identi-
fied as having the most material at risk contains the
milling operation where plutonium-oxide is milled to
a fine powder prior to mixing with uranium dioxide.
Based on a LANL TA-55 standard operating proce-
dure, the criticality limit for plutonjum-oxide in 2 dry
atmosphere is assumed to be 4.5 kg. The analysis
assumed the glovebox contains 4.5 kg of plutoniim-
oxide. The analysis estimated that 22.5 grams of
plutonium is reJeased up the stack. Sufficient control
on the use of oxyacetylene welding equipment in
process cells ensures that the probability of an
accident occurring is less than 1.0x1077 per year.
(LANL 1995b:1) For calculational purposes, the
annual frequency of occurrence is assumed to be
1.0x10°7 per year. Table F.2.1.5.2-2 presents the
isotopic distribution for a plutonium release at the
mixed-oxide fuel reactor facility. Table F2.1.5.3-1
presents the source term, by isotope, for the
22.5 grams of plutonium released to the environment
during the postulated accident. :

Consequences. The estimated consequences of the

postulated accident at each site are shown in tables
FE.2.1.5.3-2 through F.2.1.5.3-6 for public conse-
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quences and in tables F.2.1.5.3~7 through
F.2.1.5.3-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F2.1.5.3-1 using the MACCS computer code.

Beyond Design-Basis Earthqluake

Scenario. The following assumptions are made for a
beyond design-basis earthquake analysis: (1) the
ventilation system is disabled, (2} there is significant
structural damage but the building does not totally
collapse, (3) a ceiling slab falls on a glovebox with
the most material at risk (4.5 kg of plutonium-oxide
powder) and the glovebox is significantly damaged,
(4) the process cell with the glovebox has one wall on
the outside of the building, (5) this outside wall
cracks and the cracks have a total length of 10 meters
and a 1-mm width, (6) the wind is blowing at 10 m/s,
and (7) the cracks are located on the lee side of the
building. The analysis estimated that 11.3 g of
plutonium was released at the building level. The
annual frequency of occurrence is estimated to be
less than 1.0x107 per year. (LANL1995b:1) For cal-
culational purposes, the annual frequency of occur-
rence is assumed to be 1.0x10~7 per year. Table
F.2.1.5.2-2 presents the isotopic distribution for a
plutonium release at the mixed-oxide fuel reactor
facility. Table F.2.1.5.3-1 presents the source term,
by isotope, for the 11.3 grams of plutonium released
to the environment during the postulated accident.
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Consequences. The estimated consequences of the
postulated accident at each site are shown in tables
F.2.1.5.3-2 through F.2.1.5.3-6 for public conse-
quences and in tables F.2.1.5.3-7 through
F.2.1.5.3-11 for worker consequences. The dose
estimates are based on analysis of the source terms in
table F.2.1.5.3~1 using the MACCS computer code.

Integrated Cancer Fatalities Complementary
Cumulative Distribution Function for the Four
Pit Disassembly and Conversion High Conse-
guence Accidents

Figure F.2.1.5.3-1 shows the annual probability that,
in the event of any accident in the composite set of
mixed-oxide fuel fabrication high consequence
accidents at one of the sites, the number of cancer
fatalities exceeds the value N indicated on the hori-
zontal axis. The curves, technically referred to as
complementary cumulative distribution functions,
reflect the probability of the accident’s occurrence as
well as the variability in the magnitude of its conse-
quences. Generally, a curve that extends the farthest
to the right has the highest accident consequences
while a curve that is nearest to the left has the lowest
accident consequences. A comparison of alternatives’
should include the information provided by these

. curves in conjunction with the point valrzes shown in
~ tables F.2.1.5.3-2 through F.2.1.5.3-11,
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Fi1GURE F.2.1.5.3-1.—High Consequence Accident-Cancer Fatality Frequency Distributions Functions
Jor the Disassembly and Conversion Facility.
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TABLE F.2.1.5.3-1.—Pit Disassembly and Conversion High Consequence Accident Source Terms

Released Activity
(curies)
Beyond Design-Basis Beyond Design-Basis Beyond Design-Basis
Isotope Criticality Fire Explosion Earthquake
Pu-238 0 2.9x10* 0.19 0.095
Pu-239 0 2.0x1073 1.3 0.65
Pu-240 0 4.6x10™ 0.3 0.15
Pu-241 0 014 9.1 4.6
Am-241 0 4.4x10™ 0.29 0.14
Kr-83m 55 0 0 0
Kr-85m 3.6 0 0 0
Kr-85 4.1x103 0 0 0
Kr-87 2 0 0 0
Kr-88 12 0 0 0
Kr-89 650 0 0 0
Xe-131m 5.0x10° 0 0 0
Xe-133m 0.11 0 0 0
Xe-133 14 0 0 0
Xe-135m 165 0 0 0
Xe-135 21 0 0 0
Xe-137 2.5x10% 0 0 0
Xe-138 550 0 0 0
1-131 0.14 0 0 0
I-132 15 0 0 0
1-133 2 0 0 0
I-134 54 0 0 0
I-135 54 0 0 0

Source: Derived from LANL 1995def and table E2.1.5.3—1.
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F2.1.6 Tritium Target Extraction Facility

Scenario. A tritium extraction facility removes
trtium from targets. The accidents for the trtium
extraction facility are based on the analysis of tritium
operation at SRS. The high consequence accident for
the facility postulated a beyond design-basis earth-
quake that caused the release of major portions of the
process vessel tritium inventory. Approximately
2.4x108 Ci of tritium in oxide form could be released
to the environment. The accident annual frequency
of occurrence is estimated at 1.4x10™% per year at SRS
(DOE 1995d).

The accident annual frequency of occurrence for new
facilities at the other candidate sites will be Iess than
the frequency for existing facilities at SRS. It is
assumed that the process systems, tanks, and confine-
ment systems will be designed to maintain functional
integrity following a design-basis earthquake or a
safe shutdown earthquake with a retumn frequency of
1.0x10°* per year. The evaluation also assumed that
the process system pressure boundary and/or some of
the active or passive safety systems may survive an
earthquake with a retum frequency of 1.0x10" per
year but catastrophic failure of the facility could be
expected after an earthquake with a return frequency
of 1.0x10 per year. For the purpose of calculating
the point estimate of risk for the postulated accident,

the accident annual frequency of occurrence for all
new facilities is assumed to be 1.0x10°8 per year.

Consequences. The estimated consequences of the
postulated tritium target extraction facility accident
for each site are shown for the public in table
F2.1.6-1, and for the worker in table E2.1.6-2. NTS
can be seen to have the lowest number of cancer
fatalities in the event of this accident. The dose and
cancer fatality estimates are based on analysis to the
release of 2.4x10% Ci of tritium in the oxide form
using the MACCS computer code.

Cancer Fatalities Complementary Cumulative
Distribution Function for the Tritium Tarpet
Extraction Facility High Consequence Accident

Figure F.2.1.6-1 shows the annual probability that, in
the event of the fritium target extraction facility high
consequence accident at one of the sites, the number
of cancer fatalities exceeds the value N indicated on
the horizontal axis. The curves, technically referred
to as complementary cumulative distribution func-
tions, reflect the probability of the accident's occut-
rence as well as the variability in the magnitude of its
consequences. Generally, a curve that extends the
farthest to the right has the highest accident conse-
quences while a curve that is nearest to the left has
the lowest accident consequences. A compatison of
alternatives should include the information provided
by these curves in conjunction with the point values
shown in tables F2.1.6-1 and F2.1.6-2.
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FIGURE F.2.1.6-1.—High Consequence Accident-Cancer Fatality Frequency Distribution
Functions for Tritium Exiraction.

TABLE F.2.1.6-1.—~Tritium Target Extraction Facility High Consequence Accident
—Public Consequences

Individual at Site Boundary Population to 50 Miles

Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Site {rem) (person-rem) {per year)
Idaho National Engineering 0014  69x10% 23 0.012 1.0x10°°
Laboratory
Nevada Test Site 0.038 1.9x10°% 2.2 1.1x107 1.0x10°
Oak Ridge Reservation 0.3 1.5x10 215 0.11 1.0x10°6
Pantex Plant 0.2 1.0x104 28 0.014 1.0x10%
Savannah River Site® 0.013 6.4x10% 86 0.043 1.4x10%
Expected Risk of Cancer
Fatality (per year)
Idaho National Engineering - 6.9x10°12 - 1.2x108 -
Laboratory
Nevada Test Site - 1.9x10°1 - 1.1x10% -
Osk Ridge Reservation - 1.5x10°10 - 1.1x107 -~
Pantex Plant - 1.0x10710 - 1.4x108 -
Savannah River Site® - 9.0x10°10 - 6.0x10"5 -

% Tnereased likelihood of cancer fatality.

Y Values are shown for the SRS tritium extraction facility upgrade option,

Note: All values ate mean values. Ses section F1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer cade.

Source: Calculated using the source lerm of 2.4x100 Ci of trittum in oxide form and the MACCS computer code.
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‘TABLE F.2.1 6—2 —Trmum Target Extraction Facility High Consequence Accident

—Worker Consequences
- Worker at 1,000 meters Worker at 2,000 meters
Ceancer Ceancer Accident
Dose Fatality® Dose Fatality® Frequency
Site {rem) {rem) (per year)
Idaho National Engineeting 1.7 6.8x10™ 0.63 2.5x10% 1.0x10°
Labgratory . ) . .o
Nevada Test Site - . 1.2 5.0x104 0.48 1.9x104 1.0x10°¢
Ozk Ridge Reservation 1.7 6.7x10* 0.6 2.4x10° 1.0x10¢
Pantex Plant 0.73 2.9x10% - 0.28 1.1x104 1.0x10%
Savannah River Site® 0.74 3.0x10%* 0.28 1.1x104 1.4x10%
Expected Risk of Cancer :
Fatality (per year) :
Idaho National Engineering -~ — -6.8x10710 - 2.5x10710 -
Laboratery '
Nevada Test Site - 5.0x1071° - 1.9x10°1° -
Oak Ridge Reservation - 6.7x10710 - 2.4x10719 -
Pantex Plant - 2.9x10719 - 1.1x10%° -

Savannah River Site® - 4.2x1078 - 1.5x108 -

2 Increased likelihood of cancer ftality.,
b Values are shown for the SRS tritium extraction facility upgrade option.

Note: All values are mean values. See section E1.3.2 for details on the dose and cancer fatality estimates generated by the
MACCS computer code,

Source: Calculated using the source term of 2. 4x10° Ci of tritium in oxide form and the MACCS computer code,
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F.22 Tritium Supply and Recycling Facility
Low-to-Moderate Consequence Accidents

Low-to-moderate consequence accidents for
candidate tritium supply technologies and recycling
facilities at potential sites (INEL, NTS, ORR, Pantex,
and SRS) have been evaluated using the GENII
computer code. The consequences are based on inha-
lation and external dose pathways. Ingestion
pathways are modeled but not included because it is
assumed the food and water supply will be inter-
dicted. The details of the evaluation are presented in
sections F2.2.1 through F.2.2.6.

F.2.2.1 Heavy Water Reactor

Scenario. The HWR low-to-moderate consequence
accident occurs due to a charge-and-discharge
mishap. During refueling operations, an irradiated
fuel assembly containing tritium targets is assumed

to melt in air in the hot cell refueling canyon, due to
an assumed failure of the crane motive systems and
the water-delivery systems that are used to cool the
fue] assembly. Initially, the hot cell vents to the envi-
ronment through filters. After 1 minute, the hot cell
is isolated and leaks into the containment, which in
turn leaks to the environment at the rate of 0.1 percent
of its volume per day. Table F.2.2.1-1 presents the
source term released during the accident. The
analysis did not estimate the accident annual
frequency (DOE 1995d:B-3).

Consequences. The estimated consequences of the
postulated accident for 50 percent meteorology con-
ditions, to the public and worker at each site, are
shown in tables F.2.2.1-2 and E2.2.1-3, respectively.
The dose estimates are based on analysis of the
source term in table F.2.2.1-1 using the GENII
computer code.

TABLE F.2.2.1-1.—Source Term for Heavy Water Reactor Charge/Discharge Accident

Isotope Released Activity Isotope Released Activity
{curies) {curles)

H-3 2.61x10° Xe-135 247
Br-83 0.0615 1-129 2.69x10°6
Br-83 4.21x10°% I-131 70.5
Kr-83m 1.90 1132 0.145
Kr-85 11.9 I-133 10.4
Kr-85m 54.0 I-134 2.47x10%
Kr-87 0.45 I-135 3.11
Kr-88 41.3 Cs-134 26.5
Rb-86 0.124 Cs-136 0.94
Xe-131m 154 Cs-137 9.69
Xe-133 2.90x10° Cs-138 1.00x107
Xe-133m 558 Cs-139 1.62x10°%

Source: DOE 1995d.
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TABLE F.2.2.1-2.—Heavy Water Reactor Charge/Discharge Accident—Public Consequences

Meaxdmum Ofsite Indlvidual Population to 50 Miles
Cancer Cancer Accldent
Dose Fatallty* Dose Fatallty Frequency
Site (rem) {person-rem) {per year)
Idaho National Engineering 0.016 8.1x10°° 150 0.074 b
Laboratory :
Nevada Test Site 8.4x103 42x10°° 2.4 1.2x1073 c
' Oak Ridge Reservation 0.14 6.8x10° 1.5x10% 0.75 e
Pantex Plant 0.012 6.2x10° 52 0.026 °
Savannah River Site 0.046 2.3x10°3 1.5x10° 0.73 ©
Expected Risk of Cancer
Fatality (per year)
Idaho National Engineering - © 8.1x107 - 7.4x10°5 -
Laboratory
Nevada Test Site - 4.2x10° - 1.2x10° -
Qak Ridge Reservation - 6.8x10°% - 7.5x10* -
Pantex Plant - 6.2x10°? - 2.6x107 -
Savannah River Site - 2.3x10°8 - 7.3x10™ -

3 Increased likelihood of cancer fatality.

Y Data not available. The value is expected to be in the 1.0x102 10 1,0x10 per year range. For calculational purposes, the value
is assumed to be 1.0x10 per year.

Note: All values are mean values.
Source: Calculated using the source term in table E2.2.1-1 and the GENI computer cede.

TABLE F2.2.1-3.—Heayvy Water Reactor Charge/Discharge Accident—Worker Consequences

‘Worker at 1,000 meters Worker to 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Site (rem} (person-rem) (per year)
Idaho National Engineering 0.27 1.1x10% 0.088 3.5x107 b
Laboratory _
Nevada Test Site 0.07 2.8x107 0.025 9.8x10°6 c
Qak Ridge Reservation 0.41 1.6x10% 0.13 5.3x107 ¢
Pantex Plant 0.031 1.2x10% 8.7x103 3.5x10° ¢
Savannah River Site 0.72 2.9x10% 0.25 9.8x107 ¢
Expected Risk of Cancer
Fatality per year)
Idaho National Engineering - Lix107 - 3.5¢10°8 -
Laboratory
Nevada Test Site - 2.8x108 - 9.8x10” -
Qak Ridge Reservation - 1.6x107 - 5.3x10°8 -
Pantex Plant - 1.2x1038 - 3.5x10°° -
Savannah River Site - 2.9x1077 - 9.8x10°8 -

2 Increased likelihood of cancer fatality.

5 Data not available. The value is expected to be in the <1.0x102 to 1.0x10 per year range. For calculational purposes, the value
is assumed to be 1.0x10°> per year.

Note: All values are mean values.
Source: Caleulated using the source term in table E2.2.1-1 and the GENII computer code.
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F222 Modular High Temperature Gas-Cooled
Reactor

The draft of the PEIS, issued for review and comment
in February 1995, considered a large break in the
primary coolant system as the hounding MHTGR
low-to-moderate consequence accident. The actual
source term used in the analysis assumed the failure
of redundant trains of safety class systems. The cal-
culated accident consequences were significantly
higher than the consequences for equivalent design-
basis or evaluation-basis accidents where appropriate
credit was taken for safety class systems to mitigate
the accident consequences. The postulated bounding
MHTGR low-to-moderate consequence accident was
actually a beyond design-basis accident with high
consequences and has been dropped from consider-
ation as an MHTGR low-to-moderate consequence
accident. A spectrum of low-fo-moderate conse-
quence accidents for MHTGRs was reviewed and
two accidents were selected for evaluation in this
document.

Small Primary System Break

Scenario. The accident postulated is 2 small break in
the primary system piping that results in the release
of the circulating radioactive material in the primary
coolant into the containment. The containment leak
rate to the environment is assumed at the rate of
1 percent per day (DOE1992i:1-13). Table F2.2.2~-1
presents the source term released to the environment.
The accident annual frequency is in the moderate
class (DOE1992i). Moderate frequency events are
events that would reasonably be expected to occcur
once during any year of reactor operations
(DOE19921:1-8). For the purpose of calculating the
point estimate of risk for the postulated accident, the
accident annual frequency of occurrence is assumed
to be 1.0 per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.2-2 through
F.2.2.2-6 for public consequences and in tables
F.2.2.2-7 through F.2.2.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table £.2.2,2-1 using the GENIL
computer code.

Moderate Primary System Break

Scenario. The accident postulated is a moderate
break in the primary system piping that results in the
release of the circulating radioactive material in the
primary coolant into the containment. The shear
force of the coolant as it escapes the primary system
is assumed to lift off any radioactive material
deposited on the inside surfaces of the primary
system and cause it to be released to the containment
along with the circulating radicactive material. The
containment leak rate to the environment is assumed
at the rate of 1 percent per day (DOE19921:1-13).
Table F.2.2.2-1 presents the source term released to
the environment. The accident annual frequency is in
the infrequent class (DOE1992i). Infrequent
frequency events are events that would reasonably be
expected to occur once during the plant’s lifetime
(DOE1992i:1-8). For the purpose of calculating the
point estimate of risk for the postulated accident, the
accident annual frequency of occurrence is assumed
to be 2.5x107 per year (1 time in 40 years).

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.2-2 through
F.2.2.2—6 for public consequences and in tables
F.2.2.2-7 through F.2.2.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source ferms in table F.2.2.2-1 using the GENII
computer code.
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TABLE F.2.2.2-1.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accident Source Ternts

Released Activity {curies) Released Activity (curies)
Moderate Moderate
Small Primary Primary System Small Primary Primary System
Isotope System Break Break Isotope System Break Break

H-3 2.3 2.3 Sb-129 4.5x10719 4,5x10°8
Kr-85m 0.017 1.3 Te-127m 1.4x10°6 8.0x1075
Kr-85 0.014 0.014 Te-127 4.7x10°° 2.7x107%
Kr-87 9.6x1073 0.89 Te-129m 1.2x1078 6.8x107
Kr-88 0.031 2.7 Te-129 1.5x10% 0.014
Kr-89 2.2x10°4 0.022 Te-131m 1.5x10% 9.5x1073
Kr-90 1.6x107 " 1.6x107 Te-132 4.6x10* 0.026
Rb-86 1.6x105 9.3x10* I-131 6.1x10% 0.036
Sr-89 1.1x107 6.5x10 1-132 1.2x1073 0.11
Sr-90 2.3x108 1.3x10°6 I-133 2.7x1072 0.18
Sr-91 1.3x10°8 9.6x107 I-134 1.2x10 0.12
Y-90 2.3x10°10 1.4x10°8 I-135 2.4x1073 0.19
Y-91 2.2x10°10 1.3x10°8 Xe-133 0.2 25
Zr-95 2.2x10°10 1.3x108 Xe-135 0.033 2.1
Zr-97 1.1x10°8 7.5x1077 Cs-134 3.2x10°10 1.8x10°8
Nb-95 4.0x10°1¢ 2.3x10°8 Cs-136 8.9x10°!! 5.1x10%
Mo-99 4.2x107 2.6x107 Cs-137 1.0x10°10 5.9x107
Te-99m 1.5x10°8 1.2x10° Ba-140 8.0x10°1° 4.6x10°8
Ru-103 2.1x10°10 1.2x10°8 La-140 7.3x10° 4.6x1077
Ru-105 5.3x107 4.4x1077 Ce-141 4.2x10°10 2.4x1078
Ru-106 2.0x1012 1.2x10710 Ce-143 6.7x10° 4.3x107
Rh-105 1.8x10° L1x107 Ce-144 1.9x101! 1.1x10°?
Ag-110m 2.2x10°14 1.3x10°12 Pr-143 9.2x1071° 53x108
Sb-127 1.0x1071° 6.3x10°° Nd-147 4.6x10°10 2.6x10°8

Source; DOE 19921,
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TABLE F,2.2.2-2.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Idaho National Engineering Laboratory-Public Consequences

Maximum Offsite Individual Population to 50 Miles

Cancer Cancer Accident
Daose Fatality® Dose Fatality Frequency
Accident Description (rem) " (person-rem) (per year)
Primary System Break :
Small 3.1x107 1.5x10710 2.2x1072 1.1x10°6 1
Moderate 1.0x105 5.1x10 0.04 2.0x107 2.5x102
Expected Risk of Cancer
Fatallty (per year)
Primary System Break
Small - 1.5x10°10 - 1.1x10°6 -
Moderate - 1.3x10°10 - 5.0x10°7 -

* Increased likelihood of cancer fatality.
Note; Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Caleulated using the source terms in table F2,2.2-1 and the GENII computer code.

TABLE F.2.2.2-3.—Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Nevada Test Site—Public Conseguences

Maximum Offsite Individual Population to 50 Miles

Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Accident Description {rem) {person-rem) {per year)
Primary System Break .
Small 1.3x1077 . 6.6x10°1 4.3x10°8 -2.1x1078 1
Moderate 4.4x10° 2.2x107 1.4x107% 6.8x107 2.5x10%
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 6.6x10°11 - 2.1x1078 -
Moderate - 5.5x10°1 - 1.7x10°8 -

2 Increased likelihood of cancer fatality,
Note: Values are shown for inhalation and extemel doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table E2.2.2-1 and the GENII computer code.
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TABLE F.2.2.2-4.—Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence

Accidents at Oak Ridge Reservation—Public Consequences

Maximum Offsite Individual Population to 50 Miles

Canecer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Accident Description (rem) (person-rem) {per year)
Primary System Break
Smali 2.5x10% 1.2x107? 0.028 1.4x107 1
Moderate 8.7x107° 4.4x108 0.86 4.3x10 2.5x102
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 1.2x107 - 1.4x103 -
Moderate - 1.1x10? - 1L.1x10° -

2 Increased likelihood of cancer fatality.
Note: Values are shown for inhelation and external doses with 50 percent meteorology conditions,
Source: Calculated using the source terros in table E2.2.2-1 and the GENII computer eode.

TABLE F.2.2.2-5.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Conseguence

. Accidents at Pantex Plant—Public Consequences

Maximum Qffsite Individual Population to 50 Miles

Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
- Accident Description {rem) {person-rem) (per year)
Primary System Break
Small 2.3x107 1.2x10°10 8.8x10* 4.4x107 1
Moderate 7.9x10% 4.0x10°? 0.025 1.2x10° 2.5x102
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 1.2x10710 - 4.4x107 -
Moderate - 1.0x10°10 -~ 3.0x107 -

2 Increased likelihood of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in tableE2.2.2-1 and the GENII computer code.
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TABLE F.2.2.2-6.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consegquence
Accidents at Savannah River Site—Public Consequences

Maximum Offsite Individual Population to 50 Miles

Cancer Cancer Accident
Dose Fatality” Dose Fatality Frequency
Accident Description (rem) {person-rem} {per year)
Primary System Break '
Small 7.9x10°7 4.0x10°1¢ 0.022 1.Ix10% 1
Moderate 2.4x10° 1.2x10% 0.5 2.5x10 2.5x1072
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Smmall _ - 4.0x10°10 - 1.1x103 -
Moderate ' - 3.0x10°10 - 6.3x10% -

2 Inereased likelihcod of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table E2.2.2-1 and the GENII computer code,

TABLE F.2.2.2-7.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Idaho National Engineering Laboratory—Worker Conseguences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description {rem) {person-rem)} (per year)
Primary System Break '
Small 1.1x10% 4.5x10" 3.7x10% 1.5x10 1
Moderate 3.2x10 1.3x107 1.1x10% 4.2x10°8 2.5x102
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 4.5x10"7 - 1.5x10% -
Moderate - 3.3x107 - 1.1x10% -

% Inersased likelihood of cancer fataity.
Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Caleulated using the source terms in table F.2,2,.2-1 and the GENII computet code.
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TaBLE F.2.2,.2-8.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Nevada Test Site—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description ° {rem) (rem) {per year)
Primary System Break
Smalt 3.0x10° 1.2x10% L.1x10 4.2x10°10 1
Moderate : 8.2x10 3.3x108 3,0x10°5 1.2x108 2.5x102
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 1.2x107 - 4.2x10710 -
Moderate - 8.3x10°10 - 3.0x10710 -

T Increased likelihood of cencer fatality.
Note: Values are shown for inhalation and external deses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table F.2.2.2-1 and the GENII computer code,

TABLE F.2.2.2-9.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Oak Ridge Reservation—Worker Conseguences

WorkKer at 1,000 meters - Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description {rem) (rem) (per year)
Primary System Break ,
Smalt 1.7x10° 6.9x10% 5.8x10°6 2.3x10? 1
Moderate C 4.8x10% 1.9x107 1.6x10% 6.5x10% 2.5x102
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small , - 6.9x10% ~ 2.3x10? -
Moderate - 4.8x10°9 - 1.6x10°7 -

1 Increased likelihood of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table F2.2.2~1 and the GENII cornputer code.
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TABLE F.2.2.2-10.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Pantex Plant—Worker Consegquences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description (rem) {rem) (per year}
Primary System Break
Sraall 1.3x10¢ 5.3x10°10 3.7x107 1.5x10710 1
Moderate 3,8x10°% 1.5x108 1.0x10°% 4.2x10° 2.5x102
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 5.3x10°10 - 1.5x10°10
Moderate - 3.8x10710 - 1.1x10°10

2 Tnereased likelihood of cancer fatality.
Note: Values are shown for inhalation and extemnal doses with 30 percent meteorology conditions.
Source: Caleulated using the source terms in table F2.2.2-1 and the GENII computer code.

TABLE F.2.2.2-11.— Modular High Temperature Gas-Cooled Reactor Low-to-Moderate Consequence
Accidents at Savannah River Site—Worker Consequences

Worker at 1,00{) meters Worker at 2,000 meters
Cancer Cancer Accident
Dese Fatality® Dose Fatality" Frequency
Accident Description {rem) {rem} (per year)
Primary System Break
Small 3.0x10% 1.2x108 1.0x10°% 4.2x10°° 1
Moderate 8.5x10 3.4x107 2.9x10°* 1.2x107 2.5x1072
Expected Risk of Cancer
Fatality (per year)
Primary System Break
Small - 1.2x108 - 4.2x10°9 -
Moderate - 8.5x10°9 - 3.0x10 -

# Increased likelihood of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the sourze terms in table F2.2.2—1 and the GENII computar code.
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FE22.3 Advanced Light Water Reactor

The draft of this PEIS, issued for review and
comment in February 1995, considered a large break
in the primary coolant system as the bounding ALWR
low-to-moderate consequence accident. The actual
source term used in the analysis assumed the failure
of redundant trains of safety class systems. The cal-
culated accident consequences were significantly
higher than the consequences for equivalent design-
basis or evaluation basis accidents where appropriate
credit was taken for safety class systems to mitigate
the accident consequences. The postulated bounding
ALWR low-to-moderate consequence accident was
actually a beyond design-basis accident with high
consequences and has been dropped from consider-
ation as an ALWR low-to-moderate consequcncc
accident.

A spectrum of low-to-moderate consequence
accidents for Large and Small ALWRSs are evaluated
in this document. The evaluation considered the
AP600 Reactor, the Simplified Bmhng Water
Reactor, and the Advanced Boiling Water Reactor
options. Data was not available for the CE System
30+ ALWR option. Sections F.2.2.3.1 through
F.2.2.3.3 present the evaluations for the AP600
Reactor, the Simplified Boiling Water Reactor, and
the Advanced Boiling Water Reactor options.

F223.1 AP600 Reactor

Reactor Coolant Pump Shaft Seizure (Locked
Rotor)

Scenario. The accident postulated is an instanta-

neous seizure of a reactor coolant pump rotor. The
reactor will trp on a low-flow signal and the turbine
will trip. Following the reactor trip, heat stored in the
fuel rods and the target assemblies continues to be
transferred to the coolant, causing the coolant to
expand and the reactor coolant system to pressurize.
The pressurizer safety valves open to control the
overpressure transient. There are two components to
the radioactive releases to the environment; the
activity initially in the secondary coolant at the time
of the accident and the activity from the reactor
coolant leaking into the steam generator is assumed
to mix with the secondary coolant. Radioactive
releases to the environment will continue as long as
the secondary coolant steam releases continue. Table
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F2.2.3.1-1 presents the source term released to the
environment. The analysis did not estimate the
accident annual frequency of occurrence
(TTI 1995b). Itis expected that the postulated annual
frequency of occurrence would range from 1.0x10™
to 1.0x10°6 per year. For the purpose of calculating
the point estimate of risk for the postulated accident,
the accident annual frequency of occurrence is
assumed to be 1.0x1075 per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at.
each site are shown in tables F.2.2.3.1-2 through
F.2.2.3.1-6 for public consequences and in tables
F2.2.3.1-7 through E2.2.3.1-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.1-1 using the GENII
computer code,

Rod Cluster Control Assembly Ejection

Scenario. The accident postulated the continuous
withdrawal of a single rod control cluster assembly.
This results in an increase in core power and coolant
temperature. The reactor ultimately trips. Following
reactor trip, normal reactor shutdown procedures are
followed. Table E.2.2.3.1-1 presents the source term
released to the environment. The analysis did not
estimate the accident annual frequency of occurrence
(TTI 1995b). It is expected that the postulated annual
frequency of occurrence would range from (.01 to
1.0x10% per year. For the purpose of calculating the
point estimate of risk for the postulated accident, the
accident annual frequency of occurrence is assumed
to be 1.0x10"> per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.1-2 through
F.2.2.3.1-6 for public consequences and in tables
F.2.2.3,1-7 through F.2.2.3.1--11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.1-1 using the GENII
computer code,

Failure of Small Primary Coolant Line Outside of
Containment

Scenario. The accident postulated the failure of a
sample line between the isolation valve outside of
containment and the sample panel. The sample line
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includes a flow restrictor at the sample point to limit
the break flow to less than 130 gpm. The analysis
assumed that the flow from the break was isolated
after 30 minutes. Table F.2.2.3.1-1 presents the
source term released to the environment. The
analysis did not estimate the accident annual
frequency of occurrence. It is expected that the pos-
tulated annual frequency of occurrence would range
from 0.01 to 1.0x10°# per year. For the purpose of
calculating the point estimate of risk for the postu-
lated accident, the accident annual frequency of
oceurrence is assumed to be 1.0x10° per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.1-2 through
F.2.2.3.1-6 for public consequences and in tables
F.2.2.3.1-7 through F.2.2.3.1-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.1-1 using the GENII
computer code.

Steam Generator Tube Rupture

Scenario. The accident postulated the complete
severance of a single steam generator tube which
leads to an increase in contamination of the
secondary system due to leakage of radioactive
coolant from the reactor coolant system. Continued
loss of reactor coolant inventory leads to a reactor
trip. The analysis assumed that the accident occurred
coincident with the loss of offsite power and the high
steam generator pressure causes a steam discharge to
the atmosphere. The analysis also assumed that the
initial iodine concentrations are those associated with
the design fuel defect level. The iodine spike is
assumed to be initiated by the accident. Table
F.2.2.3.1-1 presents the source term released to the
environment. The analysis did not estimate the
accident annual frequency of occurrence. It is
expected that the postulated annual frequency of
occurrence would range from 1.0x1073 to 1.0x107
per year. For the purpose of calculating the point

estimate of risk for the postulated accident, the
accident annual frequency of occurrence is assumed
t0 be 1.0x10™ per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
gach site are shown in tables F.2.2.3.1-2 through
F.2.2.3.1-6 for public consequences and in tables
F.2.2.3.1-7 through E.2.2.3.1-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.1-1 using the GENIT
computer code.

Fuel Handling Accident

Scenario. The accident postulated that a spent
fuel/target assembly dropped outside of containment
in the auxiliary building fuel handling area. The
analysis assumed that the assembly was dropped in
such a way that every rod/target in the assembly has
its cladding breached. The analysis also assumed
that subsequent to tke fuel handling accident, there
was a loss of spent fuel cooling capability for up to
72 hours resulting in boiling water in the spent fuel
pool. Table F.2.2.3.1-1 presents the source term
released to the environment. The analysis did not
estimate the accident annual frequency of occur-
rence. It is expected that the postulated annual
frequency of occurrence would range from 1.0x10™
to 1.0x10°8 per year. For the purpose of calculating
the point estimate of risk for the postulated accident,
the accident annual frequency of occurrence is
assumed to be 1.0x10°5 per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.1-2 through
F.2.2.3.1-6 for public consequences and in tables
F.2.2.3.1-7 through F.2.2.3.1-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.1-1 using the GENII
computer code.
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TABLE F2.2.3.1-1.—AP600 Low-to-Moderate Consequence Accident Source Ternmis

Released Activity (curies)

Rod Cluster  Failure of Small
Reactor Coolant Control Primary Coolant

Pump Shaft Assembly Line Qutside Steam Generator Fuel
Isotope Seizire Ejection Containment Tuhe Rupture Handling
H-3 3.8x10% 9.2x10% - 1.4x10° 1.2x10% 0
1131 63 60 22 15 230
1-132 24 45 120 75 3.7
133 110 100 47 33 9.6
I-134 47 41 54 30 0
I-135 150 77 45 31 0
Xe-131m 12 29 5.8 32 130
Xe-133m 470 330 53 290 2.3x10%
Xe-133 3.3x103 4.6x10° 820 - 4.7x10 2.7x10*
Xe-135m 11 62 0.49 1.7 0
Xe-135 820 180 24 130 51
Xe-138 - 41 25 083 . 2.8 0
Kr-85m 240 39 5.9 31 0
-85 58 150 21 120 610
Kr-87 140 24 2.9 14 0
Kr-88 450 67 9.7 51 0

Source: TTI 1955b.,
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TABLE F.2.2.3.1-2.—AP600 Reactor Low-to-Moderate Consequence Accidents
at Idaho National Engineering Laboratory—Public Consequences

Maximum Offsite Individaal Population to 50 Miles
Cancer Cancer Accident
Dose Fatallty' Dose Falallty Frequency
Aceldent Description {rem} (person-remy) (per year)
Reactor coolant pump shaft seizure 9.3x10> 49x10°¢ 67 0.034 b
Rod cluster control assembly ejection 0.012 6.0x10°% 100 0.051 ¢
Failure of small primary coolant line cutside 2.6x10°3 1.3x10°8 16 8.1x107 d
containment
Steam Generalor Tube Rupture 2.6x10°3 1.3x10°6 19 9.3x10°2 d
Fuel handling 0014 6.8x10°% 120 0.062 ©
Expected Risk of Cancer Fatality (per year)
Reactor coolant pump shaft seizure - 4.7x1071 - 3.4x107 -
Rod eluster eontrol assembly ejection - 6.0x10°% - 5.1x10°% -
Failure of small primary coolant line outside - 1.3x10% - 8.1x10°% -
containment
Steam generalor tube mupture - 1.3x10°10 - 9.3x10°7 -
Fuel handling - 6.8x10°11 - 6.2x107 -

2 Increased likelihood of cancer fatality.

% Datz no; aveilable, The value is expected to be in the 1.0x10% 10 1.0x108 per yeer range. For calculational purposes, the value is assumed to be
1.0x10™ per year.

¢ Datanot available, The value is expected to be in the 0.01 to 1.0x 107 per year range. For calculational purposes, the value is assumed to be L.0xt0"
per Ye&s,

4 Data not aveilable. The value is expected to be in the 1.0x10 to 1.0x805 per year range. For calculaticnal purposes, the value is assumed to be
1.0x10™ per year.

Note: Values sre shown for inhalation and extemnal doses with 50 percent meteorology conditions.
Source: Calculated using the source terma in table F2.2.3.1-1 and the GENTI computer code.

TABLE F.2.2.3.1-3,—AP600 Reactor Low-to-Moderate Consequence Accidents
at Nevada Test Site—Public Consequences

Maximum Offsite Individual Population fo 50 Miles
Cancer Cancer Aceldent
Dose Fatallty' Dose Fatallty Frequency
Accldent Description {rem} (person-rem) {per year)
Reactor coolant pump shaft seizure 4,1x10°3 2.1x10°8 13 6.7x104 b
Rod cluster eontro] assembly ejection 5.4x107 2.7x10% 138 9.0x104 c
Failure of small primary coclant line outside 1.2x1073 59107 0.35 1.8x10% d
conteinment
Steam generator fube ruptuse 1,2x10°3 592107 0.38 1.9x104 d
Fuel hendling s.0x10°3 3.0x10°8 2.1 1.oxi03 <
Expected Risk of Cancer Fatallty (per year)
Reactor coolent pump shaft seizure - 2.1x10°1 - 6.7x10% -
Rod cluster control assembly ejection - 2.7x10°? - 9.0x10°7 -
Pailure of small primary coolant line outside - 59x10°10 - 1.8x107 -
eoniginment
Steam generator tube rupture - 55x10°!! - 1.5x10°® -
Fue! handfing - 3.0x10°" - 1.0x10°8 -

® Increased likelihood of cancer fatality.

b Data no; available. The value is expected to be in the 1.0x10% t0 1.0x10°5 per year range. For calculationsl purposes, the value is assumed to be
1.0x 107 per year.

¢ Datanot aveilable, The value is expected tabeinthe 0,01 to 1.0x10* per yearrange. For calculational purposes, the value is assumed to be 1.0x10°?
Per year.

¢ Dala not available, The value is expected to be in the 1.0x10? to 1.0x10°% per year range. For calculazional purposes, the value is assumed to be
1.0x10°4 per year,

Note: Values are shown for inhalation and external doses with 50 percetit meteorology conditions.
Source: Calculated using the source teems in table F,2,2,3.1-1 and the GENII computer code.
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TABLE F.2.2.3.1-4.~AP600 Reactor Low-to-Moderate Consequence Accidents
at Oak Ridge Reservation—Public Consequences
Maxlmum Offsite Individual Population to 50 Miles
Cancer Cancer Accldent
Dose Fatallty® Dose Fatality Frequency
Accldent Description {rema) ] {person-rem) {per year}

Reactor coolant pump shaft seizure 0.079 4,0510°5 840 0.42 b
Rod cluster control assembly ejection 0.1 5.1x10% Lixio? 0.55 ¢
Failure of small primary ecolent ine cutside 0.023 L2x10°% 230 0.1 d

containment
Steam generator tube rupture 0,023 1.2x10°% 240 0.12 d
Fuel handling 0.12 5.8x10°% 1.3x10% 054 c
Expected Risk of Cancer Fatallty (per year}

Resctor coolant pump shaft seizure - 4,0x10°10 - 4.2x10°8 -

Rod cluster control assembly ejection - 5.1x108 - 5.5x104 -

Failure of smal! primary coolant line cutside - 1.2x108 - Lix10? -

conteinment
Steam generator tube rupture - _ 1.2x10% - L.2x10°% -
Fuel handling - 5.8x10°19 - 6.4x10% -

& Increased Iikelihood of cancer Tarality.

b Data not available. The value is expected to be in the 1. 0x10~ t0 1.0x10°S per year range, For caquIa.uonaI purposes, the value is assumed to be
1.6x10°% per year,

¢ Datanot available. The value is expected tobe in the 0.01 to 1.0x107# peryearrange. Forcalculational purposes, the value is assumed to be 1.0x1073
per year.

4 Dua nti} available. The value is expected to be in the 1.0x10"? to 1.0x10°% per year range. For calculational purposes, the value is assumed to be
1.0x10"* per year.

Note: Values are shown for inhalation and external doses with 50 percent metecrology conditions.
Source: Calculated using the souree terms in table F.2.2.3.1-1 and the GENII computer code.

TABLE F.2.2.3.1-5.—AP600 Reactor Low-to-Moderate Consequence Accidents
at Pantex Plant—Public Consequences

Maximum Offsite Individual Population fo 50 Miles
Cancer Cancer Accident
Dase Fatallty® Dose Fatallty Frequency
Accldent Descripiion {rem) (person-rem) {per year}
Reactor coclant pump shaft seizure 7.2510°3 3.6x10°° 27 0.013 b
Rod cluster control assembly ejection 9.3x1073 4.6x10% 37 0.018 ¢
Failure of small primary cgolant {ine outside 2.1x103 Lix108 7.1 3.6x10°3 d
cortainment
Stzam generator tube rupture 2.1x10 1.1x10% 7.8 3.9x10°3 d
Fuel handling 0.01 5.2x10°% 42 0.021 <
Expected Risk of Cancer Fatality {per year)
Reector coolant pump shaft seizure — 3.6x10°H - L.3x107 -
Rod cluster control assembly ejection - 4.6x10°% - 1.8x10° -
Failure of small primary coclant line oulside - 1.1x10% - 3.6x10° -
containment
Steam generator tube ruphure - 1.Ix1g-10 - 3.9x10°7 -

Fuet handling - sa2x10°11 - 2.1x107 -

 Increased likelihood of cancer fatality,

® Data not available. The value is expected to be in the 1.0x10 to 1.0x10°F per year range, For calculational purposes, the value is assumed to be
1.0x10°% per year.

¢ Datanot available, The value is expected tobe inthe 0.01 to 1.0x10™ per yearrange. For calculational purposes, the value is assumed to be 1.0x10-3
per year.

4 Data not availsble, The value is expected to be in the 1.0x103 to 1.0x10°5 per year range. For calculational purposes, the value is assumed ta be
1.0x107 per year.

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.

Source; Calculated using the source terms in table F.2.2.3.1-1 and the GENII computer code.
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TABLE F.2.2.3.1-6.—A P600 Reactor Low-to-MoHerate Consequence Accidents
at Savannah River Site—Public Consequences

Maximum Oftsite Individual Population to 50 Miles
Cancer ' Cancer Accident
Dose Fatality® Dose Fatality Frequency
Aceldent Descriptlan {rem} {person-rem) {per year)
Reector coolant pump shaft seizure 0,025 1.3x10°% 690 0.34 b
Rod cluster control assembly ejection 0.032 1.6x10% 980 0.49 ¢
Failure of small primary coolant line outside 6.6x10°3 3.3x10°% 170 0.084 4
containment
Steam generatar tube ruphure 7.0x10° 3.5x10 190 0.097 d
Fuel handling 0.039 2.0x10°% 1.2x10° 0.6 c
Expected Risk of Cancer Fatality (per year)
Reactor coolant pump shaft seizure —_ 13x10°10 - 3.4x10F -
Rod cluster control assembly ejection - 1.6x10°8 - 4.9x10% -
Failure of small primary coolant line cutside - 3.3x10°% - 8.4x107 -
containment
Steam gencralor tube rupture - 3.5x10°1° - 9.7x10°¢ -
Fuel handling ‘ - 2.0x10°1° - 6.0x10°% -

* Tnereased likelihood of cancer fatality.

b Dty nost available, The value is expected to be in the 1.0x10% to 1.0x107 per year range. For calculational purposes, the value is assumed to be
1,0x10™ per year., :

¢ Data not avaitable. The value isexpected to be in the 0.01 1o 1.0x107% per year range. Forcalculalional purposes, the value is assumed io be 1.0x1 03
per year.

4 Dag ot available. The value is expected to be in the 1.0x10 to 1.0x10°® per year range. For calculational purposes, the value is assumed io be
1.0x107 per year.

Note: Values are shown far inhalation and externa! doses with 0 percent meteomlogy conditions.
Saurce: Calculated using the source terms in table F2.2.3,1-1 and the GENII computer code.

TABLE F.2.2.3.1-7.—A P600 Reactor Low-to-Moderate Consequence Accidents
at Idaho National Engineering Laboratory—Worker Consequences

Worker at 1,000 meters ‘Worker at 2,000 mefers
Cancer Cancer Accident
Dose Fatallty* Dose Fatality* Frequency
Accident Descriptian {rem} {rem} {per year)
Reactor coolant pump shaft seizure 029 1.2x104 0.096 3.8x10°° b
Rod cluster contro! assembly ejection 041 1.6x104 0.14 5.4x10°5 ¢
Failure of smal! primary coolant line outside 0.067 2.7x1075 0.022 8.9x10 d
containment
Steam generator tube rupture 0.084 3.4x10°% 0.029 1.1x10% d
Fute] handling 0.33 1.3x10™ 0.1 4.5x10°° ¢
Expected Risk of Cancer Fatality (per year}
Reactor coolant pump shaft seizure - 1.2x10? - 3.8x10°1° -
Rod cluster control assembly ejection - 1.6x107 - 5.4x10°8 -
Failure of small primary coolant line cutside - 2.7x10°% - 89x10°% -
containment
Steam generator tube rupture - 3.4x10° - L.Ix10% -
Fuel handling - _ 1.3x10% - 4.5x10°10 -

® Increased likelihood of cancer fatality.

% Data not available, The value is expecled o be in the 1.0x10% 10 L.OX106 per year range. For caleulational purposes, the value is assumed to be
1,0x10%% per year,

¢ Datanot available, The value is expecled tobe inthe 0.01 to 1.0x10™ per yeer range. For calculational purpases, the value is assumed to be 1.0x1 o3
Per year,

4 Data ng& available. The value is expected to be in the 1.0x10? to 1.0x10° per year range. For calculalional purposes, the value is assumed to be
1,0x10™ per year.

Note; Values are shown for inhalation and external doses with 50 percent meteorology conditions,
Source; Calculated using the source terms in table F.2.2.3.1-1 and the GENII computer code.
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TABLE F.2.2.3.1-8.—AP600 Reactor Low-to-Moderate Consequence Accidents
at Nevada Test Site—~Worker Consequences
Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accldent
Dose - Fatatlty® Dose Fatallty® Frequency
Accldent Description {rem) : {rem} {per year)

Reaetor coolant purnp shaft seizare 0.085 3.4x10°% 0.029 LIx10 b
Rod cluster contro! assembly ejection o2 5.0x10°3 0.041 ' 1.6x107 €
Failure of small primary coolant line ontside 0.02 8.0x10°% 6.6x102 26x10% d

containmient .
Steam generator fube rupture 0.025 9.9x108 8.3x103 3.3x10°5 4
Fuel handling 0.097 3.9x10°5 0.033 13x10°% e
Expected Rlsk of Cancer Fatallty (per year)

Reactor coolant pump shaft seizure - 3.4x10°10 - 1.1x10°10 —

Rod cluster controt assembly ejection - 5.0x10°8 - 1.6x108 -

Failure of small primary coolant line outside - 8.0x10% - 2.6x10°7 -

containment
Steam generator be rupture - 9.9x10°10 — 3.3x10710 -
Fuel handling - 3.5x10°10 - Lax(ole -

® Increased likelihood of cancer fatality.

b Data noé available. The value is expected to be in the 1.0x10 to 1.0x106 per year range. For calculational purposes, the value s assumed to be
1.0x107 per year. : -

® Datanot svailable. The value is expected to be in the 0.01 to 1.0x10™ per year range. Forealculational purposes, the value is assurmed to be [.0x107
per year,

4 Data ntﬁ available. The value is expected to be in the 1.0x10 1o 1.0x10% per year range. For calculational purpeses, the value is assumed ta be
1.0xH™ per year,

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table F.2.2.3.1-1 and the GENII compuler code.

TABLE F.2.2.3.1-9.—A P600 Reactor Low-to-Moderate Consequence Accidents
- at Oak Ridge Reservation—Worker Conseqyences

Worker at 1,000 meters YWorker at 2,000 meters
Cancer - Cancer Accldent
Dose Fatality* Dose Fatality" Frequency
Accldent Description {rem) {rem} {per year)
Reactor coolant pump shaft seizure 0.44 1.8x10 0.15 6.0x10° b
Rod cluster control assembly ejection 0.63 ' 2.5x10% 0.2 8.6x10°5 ¢
Failure f)f small primary coolant line outside 0.1 - 4.0x10°5 0.034 L4x105 d
containment
Steam generator tube rupmure 0.13 5.2x10°% 0.043 1.7x10°% d
Fuel handling : 0.52 2.1x10% 0.17 6.7x10°5 ¢
Expected Risk of Cancer Fatality (per year)
Reactor coolant pump shaft seizure - 1.8x10°7 - 6.0x10°10 -
Rod cluster control assembly ejection - 2.5x107 - 8.6110°8 -
Feilure of small primary coolant line cutside - 4.0x10°8 - 1.4x10°8 -
containment
Steam generator tube rupture - 5.2x10F - 1.7x10° -
Fuel handling - 2ix10? - - 6.7x10°10 -

® Increased likelihood of cancer fatality.

b Daia noé availeble The value is expected ta be in the 1,010 to 1.0x10°C per year range. For calculational purposes, the value is assumed to be
1.0x10 per year, .

¢ ?ala not available, The value is expected to be in the 0.01 to 1.0x1074 pet year range. Forcaleulational purposes, the value is essumed to be 1.0x10*
PET Year. .
¢ Data not avaitable. The value is expected to be in the 1.0x10 15 1.0x10° pet year renge. For calewlational purposes, the value is assumed ta be
1.0x10% Per year. .

Note: Values are shown for inhalation and external doses with 50 percent meteorlogy conditions.
Source: Calculated using the source terms in table F.2.2.3.1-1 and the GENITI computer code.
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TABLE F.2.2.3.1-10.—AP6066 Reacior Low-to-Moderate Consequence Accidents at
Pantex Plant—Worker Consequences

Worker af 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality" Dose Fatality" Frequency
Accident Description {rem) (rem) (per year)
Reactor coolent pump shaft seizure 0.033 1.3x10°5 9.4x1073 3.8x10°% b
Rod cluster control assembly ejection 0.049 1.9x10°% 0.014 5.4x10° c
Failuze of small primary coolant line ousside 7.9x10° 3.2x10% 2.2x10 £.8x10°7 ¢
containment
Steam genarator tube rupture 9.9x103 4.0x10% 2.8x10°2 1.1x10° d
Fuel handling 0.039 1.6x10° 0.011 4.4x10% c
Expected Rigk of Cancer Fatallty (per year)
Reector coolant pump shaft seizure - 1.3x10°1° - 3.8xio! -
Rod cluster control assembly ejection - Lox10°® - 54x10° -
Failure of small primary coclant line outside - 3.2x10°7 - 8.8x10°10 -
conlainment
Steam generator be rupture - 4.0x10°10 - 1.1x10"10 -
Fuel handling - 1.6x1071° - 4.4x10°1 -

8 Increased likelihood of cancer fatality.

b Daa no; available. The value is expected to be in the 1.0x10*to 1.0x10°8 per year range. For calcwlational purposes, the value is assumed to be
1.0x10 per year.

© Datanot available. The value is expected tobe in the 0.0 to 1.0x10™* per yearrange. For calculational purposes, the value is assumed to be 1.0x10°
per year,

4 Data nt_z‘% available The value is expected to be in the 1.0x10% 10 1.0x10°% per year range. For calenlational purposes, the value is assumed 1o be
1.0x1Q™ per year,

Note: Values arc shown for inhalstion and external doses wilh 50 percent meteorology conditions.

Source: Calculated using the source terms in table F.2.2.3.1-1 and the GENII computer code.

TaBLE F.2,2.3.1-11.—AP600 Reactor Low-to-Moderate Consequence Accidents
at Savannah River Site—Worker Consequences

Worker at 1,0{{) meters Worker at 2,000 meters
Cancer Cancer Accldent
Dose Fatality* Dose Fatality* Frequency
Aceldent Descriplon {rem) {rem) (per year)
Reaclor coolant pump shaft seizure 0.76 3.0x107 0.27 LIx10 b
Rod cluster control assembly ejection 1.1 44x104 0.38 1.5x10"4 e
Failure of small primary coolant line outside 0.13 7.3x10° 0.05% 2.4x10° d
containment
Steam generalor wbe rupture 023 9.2x107% 0.076 3.0x10°3 d
Fue! handling 0.9 3.6x10% 0.31 1.2x10% ©
Expecled Risk of Cancer Fatallty (per year)
Reacior coolant pump shaft seizure - 3.0x10°? - 1.1x10° -
Rod cluster control assembly ejection - 4.4x107 - 1.5x107 -
Failure of small primary coolant line outside - 7.3x10°8 - 24x10° -
containment
Steam generator twbe rupture - 9.2x10°% —- 3.0x10°% -
Fue! handling - 3.6x10% - 1.2x10° -

# Increased likelihood of cancer fatality.

b Data no; available, The value is expected o be in the 1.0x107 to 1.0x10° per year range. For caleulational purposes, the value is assumed to be
1.0x10" per year,

¢ Datanot available. The value is expected to be in the 0.01 to 1.0x1 07 per year range. For calculational purposes, Lhe value is assumed to be 1.0x} o3
per year.

4 Data not available, The value is expected to be in the 1.0x10¥ to 1.0x10™ per year range. For calculational purposes, the value is assumed to be
1.0x10°% per year.

Note; Values are shown for inhalation and externa! doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table F.2.2.3.1-1 and the GENIE computer code.
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F2232 Simplified Boiling Water Reactor

Failure of Small Primary Coolant Line Qutside of
Containment :

Scenario. The accident postulated the rupture of an
instrument line outside the drywell but inside the
reactor building. The leak is not isolatable. The flow
from the instroment line is limited by a one-quarter
inch diameter flow restricting orifice inside the
drywell. The total integrated mass of fluid released
into the reactor building is 13,000 kg with approxi-
mately 5,000 kg being flashed into steam. The
accident sequence is terminated by the orderly
shutdown and depressurzation of the reactor. Table
E2.2.3.2-1 presents the source term released to the
environment. The analysis did not estimate the
accident annual frequency of occurrence. It is
expected that the postulated annual frequeniy of
occurrence would range from 0.01 to 1.0x10™ per
year. For the purpose of calculating the point
estimate of risk for the postulated accident, the
accident annual frequency of occurrence is assumed
to be 1.0x10°3 per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.2-2 through
F2.2.3.2-6 for public consequences and in tables
F2.2.3.2-7 through F.2.2.3.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.2~1 using the GENII
compufer code.

Steam System Piping Break Qutside Containment

Scenario. The accident postulated a large steam line
break outside of containment downstream of the
outermost isolation valve. The plant is designed to
immediately detect the break and initiate isolation of
the broken line. Table F2.2.3.2-1 presents the source
term released to the environment. The analysis did
not estimate the accident annual frequency of occur-
rence (TTI 1995b). It is expected that the postulated
annual frequency of occurrence would range from
1.0x107*to0 1.0x1070 per year. For the purpose of cal-
culating the point estimate of risk for the postulated
accident, the accident annual frequency of occur-
rence is assumed to be 1.0x107 per year.
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Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.2-2 through
F.2.2.3.2-6 for public consequences and in tables
F.2.2.3.2-7 through F.2.2.3.2~11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.2-1 using the GENII
computer code,

. Feedwater Line Break Qutside of Containment

Scenario. The accident postulated a feedwater line
break outside of containment. Feedwater line check
valves isolate the leak from the reactor, The total
mass of fluid released is 320,000 kg with approxi-
mately 10,000 kg being flashed into steam. The
reactor core remains covered during the accident and
no core heatup occurs. Table F.2.2.3.2~1 presents the
source term released to the environment. The
analysis did not estimate the accident annual
frequency of occurrence. It is expected that the pos-
tulated annual frequency of occurrence range from
the 1.0x10™ to 1.0x107 per year. For the purpose of
calculating the point estimate of risk for thé postu-
lated accident, the accident annual frequency of
occurrence is assumed to be 1.0x10™ per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.2-2 through
F.2.2.3.2-6 for public consequences and in tables
F.2.2.3.2-7 through F.2.2.3.2~11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.2~1 using the GENII
computer code.

Fuel Handling Accident

Scenario. The accident postulated that a spent
fuel/target assembly dropped into the reactor core.
The analysis assumed that some rods/targets in the
dropped assembly and in the struck assembly fail.
Table F.2.2.3.2-1 presents the source term released to
the environment. The analysis did not estimate the
accident annual frequency of occurrence
{TTI 1995b). Itis expected that the postulated annual
frequency of occurrence would range from 1.0x10~*
to 1.0x10°6 per year. For the purpose of calculating
the point estimate of risk for the postulated accident,
the accident annual frequency of occurrence is
assumed to be 1.0x107 per year.
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Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.2-2 through
F.2.2.3.2-6 for public consequences and in tables

F.2.2.3.2-7 through F.2.2.3.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.2-1 using the GENII
computer code.

TABLE F.2.2.3.2-1,—Simplified Boiling Water Reactor Low-fo-Moderate Consequence Accident Source

Terms
Released Activity {curies)

Failure of Smail

Primary Coolant Steam System Piping = Feedwater Line

Line Qutside Break Outside Break Qutside

Isotope Containment Containment Containment Fuel Handling

H-3 1.0x10% 1.1x10° 2.0x10? 0.044
I-131 30 20 2.7x103 150
1-132 46 0.84 0.020 1.6x10
I-133 71 22 0.019 25
1-134 T7 0,027 0.032 2.3x10728
1-135 68 5.1 0.024 0.046
Xe-131m 0 1.5x10% 0 110
Xe-133m 0 0.084 0 730
Xe-133 0 3.0x1073 0 3.0x10%
Xe-135m 0 0.22 0 0
Xe-135 0 0.26 0 86
Xe-137 0 14 0 14
Xe-138 0 0.89 0 0
Xe-139 0 2.3 0 0
Kr-83m 0 0.035 0 8.6x1071°
Kr-85m 0 0.062 0 7.0x1073
Kr-85 0 2.0x107 0 300
Kr-87 0 0.2 0 3.5x10"17
Kr-88 0 0.2 0 7.6x106
Kr-89 0 1.2 0 0
Kr-90 0 22 0 0
Source: TTI 19950.
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TaBLE F.2.2.3.2-2.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Idaho Nationa! Engineering Laboratory—Public Consequences

Maximum Offsite Indlvidual Popalation to 50 Mlles
Cancer Cancer Accldent
Dose Fatallty® Dose Falsllty Frequency
Accldent Deseription {rem} {person-rem) {per year)
Failure of small primary coolant line outside 3.3x10°2 1.6x10% 2t 0.011 b
containment
Steamn system piping break outside 1.4x103 7.1x107 12 5.9x1073 €
con@ainment
Feedwater line break outside containment L4x103 7.0x107 - 14 7.0x103 d
Fuel handling 9.8x10°3 4.9x10°5 89 0.044
Expected Risk of Cancer Fatality (per year)
Failure of sreall primary coolant line outside - 1.6x10° - 1.1x10% -
containment
Steam system piping break outside - 7.1x10712 - 5.9x10°8 _
containment
Feedwaler line break outside conteinment - 7.0x10°12 — 7.0x10°8 -
Fuel handling - 49x10°1 - 4.4x107 -

% Increased likelihood of cancer famality, .
® Datanot available. The valueis expected tobe inthe 0,01 to 1.0x10™ pet year muge. Forcalculational purposes, the value is assumed to be 1.0x102
per year.

€ Data no; available. The value is expected to be in the 1.0x10% to 1.Ox10°6 per year range. For calculational purposes, the value is assumed 1o be
1.0x107* per year,

Note: Walues are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calenlated using the source terms in table F.2.2.3.2-1 and the GENII computer code,

TABLE F.2.2.3 2~3—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Nevada Test Site—Public Consequences

Maximum Offsite Indlvidual Population to 50 Miles
Cancer Cancer Accident
Dose Fatallty® Dose Fatality Frequency
Accldent Description {rem) {person-rem} {per yeat)
Failure of small primary coolant line outside L4x103 725107 0.45 2.2x10°4 b
containment
Steam system piping break outside 6.3x10% 3.1x107 021 1.0x10% ¢
containment
Feedwater line break cutside containment 6.2x10% 3.1x107 0.22 L.Ix10* d
Fue! handling 4.0x103 2.0x10°6 1.5 7.5x10% d
Expected Risk of Cancer Fatality (per year)
Failure of small primary coolant line outside - 7.2x10°10 - 2.2x10°7 -
oontainment
Steam system piping break outside - 3,1x10712 - 1.0x107 -
containment
Feedwater line break cutside containment - 2.1x10°12 - i.Ix10% -
Fuel handling - 2.6x10°H - 7.5x10° -

2 Increased likelihood of cancer fatality,

¥ Datanot available. The valueis expected tobe in the 0.01 10 1.0x10™ per year range. For calculational purposes, the value is assumed 1o be 1.0x1073
per year.

€ Data nog available. The value is expected to bein the 1.0x10 10 1.0x106 per year range. For calculational purposes, the value is assumed to be
1.0x10™ per year,

Note: Values are shown for inhalation and external doses with 50 percent meteomiogy conditions.
Source: Calculated using the source terms in tabfe F.2.2.3.2-1 and the GENTI computer code,
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TABLE F.2.2.3.2-4.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Oak Ridge Reservation—Public Consequences

Maximum Offsite Individual Population to 50 Miles
Cancer Cancer Accident
Dose Fatality” Dose Fatality Frequency
Accldent Description {rem) {person-rem) {per year)
Failure of small primery coclant line outside 0.028 L.4x10% 250 0.15 b
containment
Steam system piping break outside 0.012 6.1x10°% 130 0.066 ¢
conunment
Feedwaler line break outside containment 0,012 6.0x10% 140 0.07 4
" Fuel handling 0.083 4.2x10°5 940 0.47
Expected Risk of Cancer Fatallty (per year)
Failure 91‘ small primary coclant line outside - 1.4x10°8 - 1.5x10% -
containment
Steam system piping break outside - 6.1x10° - 6.6x10°7 -
conlanment
Feedwater line break outside containment - 6.0x107! - 7.0x10°7 -
Fue! handling . - 4.2x10°10 - 4,7x10°% _

2 Inceased likelihood of cancer fatality.
b Datanot available. The valueis expectsd 1o be it the 0.01 to 1.0x1 0™ per year range. For calculational purposes, the value is assumed o be 1 oxie?
per year.

¢ Data nrj} available, "The value s expected to be in the 1.0x10" to 1.0x107% per year range. For calculational purposes, the value is assumed to be
1.0x10™ per year

Note: Values are shown for inhalation and external doses with 50 percent meteornlogy conditions.
Source: Calculated using the source terms in table F.2.2,3.2-1 and the GENII computer code.

TaBLE F.2.2.3.2-5.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Pantex Plant—Public Conseguences

Maximum Offsite Individual Paopulation to 50 Miles
Cancer Cancer Accident
Dose Fatality" Dose Fatality Frequency
Accident Desctiption {retn} (person-rem} (per year)
Failure of smell primary coolant line outside 2.5x10°3 1.2x10°% 9.2 4.6x10°% b
containment .
Steam system piping break outside 1.1x10? 5.5x10°7 43 2.2x10% ¢
containment
Feedwater line break outside containment 1.1x1073 5.5x10°7 4.5 233107 d
Fuel handling 7.6x10°3 3.8x106 3l 0016 d
Expecied Risk of Cancer Fatallty (per year)
Failure of smal{ primary coolant line outside - 1.2x10% - 4.6x107 -
containment
Steam system piping break oulside - 5.5x10°1% - 2.2x10°8 -
containment
Feedwater line break outside containment - 5.5x10°12 - 2.3x10% -
Fuel handling - 3.8x10°11 - 1.6x107 -

% Increased likelihood of cancer fatality.

b Tyara not available. The value is expected tobe in the 0.01 10 1.0x10% per year range. For calculational purposes, the value is assumed to be 1.0x1 03
per year,

€ Data not available. The value is expected to be in the 1.0x10™ to 1.0x10°S per year range, For calculational purposes, the value is assumed to be
1.0x10°% per year,

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table F.2.2.3.2-1 and the GENII computer code.
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TABLE F.2.2.3.2-6.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Savannah River Site—Public Consequences

Meoximum Offsite Indlvidusl Population to 50 Miles
Cancer Cancer Accldent
Dose Fatallty® Dose Fatality Frequency
Accident Desceiption {rem) {person-rem} {per year)
Failure of small primary coolant line outside 8.4xi0” 4.2x10% 230 0.1 b
containmend
Steam system piping break outside 75x10°3 4.0x10°% 250 0.12 ¢
containment
Feedwaler line break oulsids containment 4.0x10°3 2.0x10°% 130 0,065
Fuel hendling 0,028 1.4x10° 850 0.43
Expected Risk of Cancer Fatallty (per year)
Failure of small primery coclent line outside - 4.2x10°% - i.1x10% -
containment
Steam system piping break outside - 4,010 - Lax1G¢ -
containment
Feedwater line break ourside containment - 2.0x10711 - 6.5x10°7 -
Fuel hendling - 1.4x10°10 - 4,3x10°% -

# Increased likelthood of cancer fatality,

b Datanot available, The value is expected to be in the 0.0% 01,0510 per year range. For caleulational purposes, the value is assumed ta be 1.0x10-3
Per yesr.

¢ Datq no;. available. The value is expected ta be in the 1.0x10° to 1.0x10° per year range. For caleulational purpases, the value iz assumed (o be
1.0x107 per year.

Note: Values are shown for inhalation and extemal doses with 50 percent meteorology eonditions.
Source: Calculated using the source terms in table F2.2.3.2-1 and the GENII computer code.

TABLE F.2.2.32~7.—Simplified Boiling Water Reactor Low-to-Moderate Conseguence Accidents
at Idaho National Engineering Laboratory—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Actident
Dose Fatality® Dose Fatality" Frequency
Accldent Descriptlon (rem) {rem} {per year}
Faiure of small primery coolant line outsids 0.08 32x10% 0.027 1.1x10°% b
containment
Stearn system piping break cutside 0.034 - 1.4x10°8 0.011 4.6x10°% <
containment
Feedwater line break outside containment 0.061 2.4x10°5 0.021 8.4x10°¢
Fue! handling 0.26 1.ox104 0.085 3.4x10°%
Expected Risk of Cancer Fatallty (per year)
Failure of small primary coolant line outside - 3.2x10°% - i.1x108 -
contuinment
Steam system piping break outside - 1.4x10°10 - 4.6x101 -
containment
Feedwater line break outside containment - 2.4x10°10 - 8.4x10-1 -
Fuel handling - 1,0x10% - 3.4x10°10 -

® Increased likelihood of cancer fatality,
b Daranot available. The value is expected 1o be in the 0.01 10 1.0x10* per year range. Forealeulational purposes, the yalue is assumed to be 1.0x10°3
per year,

° Data not available. The value is expected to be in the 1.0x10°% o 1,0x 100 per year range. For calculational purposes, the value is assumed 10 be
1.0x10™ per year. .

Note: Values are shown for inhalation and external doses with 50 percent metecrology conditions.
Source: Calculated using the source tesms in table F2,2.3.2-1 and the GENII computer code,
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TABLE F.2.2.3.2-8.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Nevada Test Site—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accldent
Dose Fatality® Dose Fatality" Frequency
Accldent Description {rem) {rem} {per year)
Failure of smell primary coolant line outside 0.023 9.4x10% 8.0x103 3.2x10% b
conteinment
Sieam system piping breek outside 0.01 4.0x10% 3.4x10°? L4xto® . ¢
containment
Feedwazer line break outside containment 0.018 7.2x109 6.0x1073 2.4x10° d
Fue! handting : 0.075 3.0x10°5 0.025 9.9x10°% d
Expectsd Rlsk of Cancer Fatality (per year)
Failure of smail primary coolant line outside - 9.4x10°% - 3.2x10% -
containment
Steam system piping break outside - 40x10°1 - 14x10°H -
contanment
Feedwaler lins break outside containment - 7.2x10°1 - 24x1071 -
Fuel handling - 3.0x10°10 - 9.9x10°1 -

* Incrensed likelihood of cancer fatality.

¥ Datanot available. The value is expected tobe in the 0.01 to 1.0x10# per year range. For calculational purposes, the value is assumed to be 1.0x107%
per year. .

¢ Data m;. available. The valueis expecled to be in the 1.0x10** to 1.0x10°5 per year range, For calculational purposes, the value is assumed to be
1.0x107 per year.

Note: Values are shown for inhalation and external doses wilh 50 percent meteorology conditions.
Source: Calculared using the source terms in table F.2.2.3,2~1 and the GENH compuler cade,

TABLE F.2.2.3.2-9.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Oak Ridge Reservation—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Ceancer Cancer Accldent
Dose Fatality® Dose Fatallty® Frequency
Accident Description {rem) (rem) {per year)
Failure of small primary coolant line outside 0.12 5.0x10°5 0.04 1.6x10°3 b
containment '
Steam system piping break outside 0.051 2.0x10°5 0.018 7.0x10°% ¢
conteinment
Feedwater line break outside contginment 0.9 3.6x10°% 0.032 1.3x10°% 4
Fuel handling 0.39 1L.6x10 0.13 52210 d
Expected Rlsk of Cancer Fatallty (per year)}
Feilure of small primary coolant line outside - s.0x108 - 1.6x10°% -
containment
Steam system piping break outside - 2.0x10°10 - 7.0x10°11 -
contamment
Feedwater line break outside containment - 3.6x10°10 - 1,3x10-10 -
Fue] handling - 1.6x10% - 52x10°° -

* Incrensed likelihood of cancer fatality.

¥ Datanot aveilable. The value isexpected tobe in the 0.01 to | .0x10 per year range. For calculational purposes, the value is essumed to be 1.0x1 o3
per year.

¢ Data not available. The value is expected to be in the 1.0x104 to 1.0x10°0 per year range. For calculational purposes, the value is assumed to be
1,0x1075 per year, - '

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source; Calculated using the source terms in table $2.2.3.2-1 and the GENII computer code.
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TABLE F.2.2.3.2-10—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Pantex Plant—-Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accldent
. Dose Fatallty® Dose Fatality" Frequency
Accldent Description (rem) (rem) (per year)
Failure of small primary coolant line gutside . 9.4x1073 3.8x10% 2.7x1073 LixI0$ b
containment
Steam system piping break ouside 4.1x10° rexiod 1.1x1073 4.4x1077 c
containment .
Feedwater line break outside containment 7.2x1073 2.9x10-8 2.0x10° 8.0x107 d
Fuel handling : 0.03 1.2x10°8 8.5x10°3 3.4x10°8 d
Expected Risk of Cancer Fatality (per year
Failure of small primary coolant line oulside - 3.8x10°? - L.1x10? -
containment
Steam system piping break outside - Lexiglt - 4.4x10°12 -
containment
Feedwater line break ousside containment - 2.5x10-1 - 8.0x1012 -
Fuel handling - 1.2x10°49 - 34x10°1 _

& Increased likelihood of cancer fatality.

® Datanctavailable. The value is expected to be in the 0.01 to 1.0x10~* per yesr range. For caleulational purposes, the value is assumed tobe 1.0x103
pert year.

€ Data nog available. The valte is expected to be in the 1.0x10 to 1.0x10% per year range. For calenlational purposes, the value is assumed to be
LOx10™ per year.

Note: Values are shown for inhalation and external deses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table £.2,2,3.2-1 and the GENII computer code,

TaBLE F.2.2.3.2-11.—Simplified Boiling Water Reactor Low-to-Moderate Consequence Accidents
at Savannah River Site—Worker Consequences

‘Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accldent
Daose Fatality® . Dose Fatality® Freguency
Acrident Description {rem) {rem) {per year)
Failure of small primary coolant line outside 0.22 8.6x10°% 0.072 2.9x10°° b
containment
Steam system piping break outside 025 loxic? 0.088 3.5x10°% e
containment .
Feedwater line break oulside containment 0.16 6.4x10° 0.057 2.3x10°3
Fuel handling 07 2.3x10%4 0.23 9.3x10°%
Eapected Risk of Cancer Fatallty (per year)
Failure of small primary coolant line outside - 8.6x10°8 - . 29x10°8 -
contuinment
Steam system piping break outside - 1.0x10°% - 3.5x10°1¢ -
containment
Feedwater line bresk outside containment - 6.4xto710 - 23x10°%0 -
Fue! handling - 2.8x10°° - 9.3xi0°10 -

® Increased likelihood of cancer fatality.
b Datanot available, The value is expected to bein the 0.01 to 1.0x10™ per year range. For calcutational purposes, the value is assumed to be 1.0x10
per year.

¢ Data no; available, The value is expected to be in the 1.0x10 to 1.0x10°5 per year range, For calculational purposes, the value is assumed to be
1.0x10 per year. :

Note: Values are shown for inhalaticn and external doses with 50 percent meteorology conditions.
Source: Caleulated using the source terms in table F.2.2.3.2-1 and the GENII computer code,
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F.2.2.3.3 Advanced Boiling Water Reactor

Failure of Small Primary Coolant Line Outside of
Containment

Scenario. The accident postulated the rupture of an
instrument line outside the drywell hut inside the
reactor building. The leak is not isolatable. The flow
from the instrument line is limited by a (.64 cm
diameter flow restricting orifice inside the drywell. The
total integrated mass of fluid released into the reactor
building is 5,442 kg with approximately 2,270 kg being
flashed into steam. The accident sequence is termi-
nated by the orderly shutdown and depressurization of
the reactor. Table F.2.2.3.3—1 presents the source term
released to the environment. The analysis did not
estimate the accident annual frequency of occurrence
(TTT 1995b). It is expected that the postulated annual
frequency of occurrence would be in the 0.01 to
1.0x10™ per year range. For the purpose of calculating
the point estimate of risk for the postulated accident,
the accident annual frequency of occurrence is
assumed to be 1.0x103 per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.3.3-2 through
F.2.2.3.3-6 for public consequences and in tables
F.2.2.3.3-7 through F.2.2.3.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table E.2.2.3.3-1 using the GENII
computer code.

Steam System Piping Break Outside Containment

Scenario. The accident postulated a large steam line
break outside of containment downstream of the
outermost isolation valve. The plant is designed to
immediately detect the break and initiate isolation of
the broken line, Table F.2.2.3.3-1 presents the source
term released to the environment. The analysis did
not estimate the accident annual frequency of occur-
rence (TTI 1995b). It is expected that the postulated
annual frequency of occurrence would be in the
1.0x10% to 1.0x10° per year range. For the purpose
of calculating the point estimate of risk for the postu-
lated accident, the accident annual frequency of
occurrence is assumed to be 1.0x 10" per year.

Conseguences. The estimated consequences of the pos-
tulated accident with 50 percent meteorology at each

site are shown in tables £2.2.3.3-2 through E2.2.3.3-6
for public consequences and in tables F.2.2.3.3-7
through F.2.2.3.3-11 for worker consequences. The
dose estimates are based on analysis of the source terms
in table F.2.2.3.3-1 using the GENII computer code.

Cleanup Water Line Break Qutside Containment

Scenario. The accident postulated a large cleanup
water line break outside of containment. The
analysis assumed that the non-filtered inventory in
both the regenerative and non-regenerative heat
exchangers is released through the break. The leakis
automatically isolated approximately 75 seconds
after the break. Table F.2.2.3.3-1 presents the source
term released fo the environment. The analysis did
not estimate the accident annual frequency of occur-
rence (TTI 1995b). It is expected that the postulated
annunal frequency of occurrence would be in the
1.0x10* to 1.0x10°° per year range. For the purpose
of calculating the point estimate of risk for the postu-
lated accident, the accident annual frequency of
oceurrence is assumed to be 1.0x10" per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
gach site are shown in tables F.2.2.3.3-2 through
F.2.2.3.3-6 for public consequences and in tables
F.2.2.3.3-7 through F.2.2.3.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.3.3-1 using the GENII
computer code.

Fuel Handling Accident

Scenario. The accident postulated that a spent
fuel/target assembly dropped into the reactor core.
The analysis assumed that some rods/targets in the
dropped assembly and in the struck assembly fail.
Table F.2.2.3.3—1 presents the source term released to
the environment. The analysis did not estimate the
accident annual frequency of occurrence
(TTT 1995b). Ttis expected that the postulated annual
frequency of occurrence would be in the 1.0x104 to
1.0x10® per year range. For the purpose of calculat-
ing the point estimate of risk for the postulated
accident, the accident annual frequency of occur-
rence is assumed to be 1.0x10™ per year.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
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each site are shown in tables £2.2.3.3-2 through
F.2.2.3.3-6 for public consequences and in tables
F.2.2.3.3-7 through F.2.2.3.3-11 for worker conse-

quences. The dose estimates are based on analysis of
the source terms in table £2.2.3.3-1 using the GENII
computer code.

TABLE F.2.2.3.3-1.—Advanced Boiling Water Reactor Low-to-Moderate Consequence Accident Source

Terms
Released Activity (curies)
Failure of Small
Primary Coolant Steam System Piping Cleanup Water Line
Isotope Line Outside Break Outside Break Qutside _
Containment Containment Containment Fuel Handling

H-3 890 1.5x10° 1.3x10% 0.037
I-131 38 39 2.2 120
132 32 © 380 5.1 150
I-133 26 270 6.2 130
I-134 51 750 8.6 6.2x10°
I-135 36 390 6.8 21
Xe-131m 0 2.9x10™% 0 84
Xe-133m 0 5.5x103 0 1.1x10°
Xe-133 0 0.15 0 2.8x10%
Xe-135m 0 0.47 0 220
Xe-135 0 0.44 0 6.4x103
Xe-137 0 2 0 2.1x10°10
Xe-138 0 1.5 0 4.3x1010
Xe-139 0 07 0 0
Kr-83m 0 0.066 0 6.4
Kr-85m 0 0.12 0 85
Kr-85 0 3.7x10% 0 480
Kr-87 0 0.4 0 0.012
Kr-88 0 04 0 24
Kr-89 0 1.6 0 8.1x10°1!
Kr-50 0 0.42 0 0

Source: TTI 1995b.
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F.2.2.4 Accelerator Production of Tritium

F.2.2.4.1 Accélerator and Beam Transport
System

One design-basis accident for the accelerator was
considered, Incorrect administrative procedures and

control for maintenance access to activated accelera-

tor components could result in higher than permitted
dose levels to service personnel. The consequences
of the accident are limited to the dose received by
service personnel. No lost production time or
equipment replacement expense would be incurred.
Based on operating APT experience, the annual
frequency of occurrence is estimated at 1 time per
year (SNL 1995a:8-5).

F.2.24.2 Helium-3 Target System

Scenario. The low-to-moderate consequence
accident for this APT technology is a double-ended
guillotine cold leg break near the pump discharge.
The plant protection and safety systems performed as
designed. The analysis assumed the most limiting
single failure was the loss of power to one of the
residual heat removal pumps. During this accident,
the rod temperatures flatten out at approximately 340
Kelvin (152 °F) and would be expected to decrease in
time as the power decays. The source term to the
confinement for this design basis accident is judged
to be similar to and bounded by the source term for
the beyond design-basis accident (large break low-to-
moderate consequence) presented in section
F2.1.4.2. The analysis did not estimate the accident
annual frequency of occurrence (SNL 1995a:8-8).

Consequences. The estimated consequences of the
postulated APT with helium-3 target system
low-to-moderate consequence accident are bounded
by the beyond design-basis accident presented in
section £2.1.4.2.

F.2.24.3 Spallation-Induced Lithium Conver-
sion Target System '

The low-to-moderate consequence accident for the
APT technology is a large break in the primary
coolant system. The analysis assumed that all plant
protection systems functioned as designed. The
worst single failure responding to the initiating event
was assumed. The source term for this accident will
consist of a small fraction of the radioactivity
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inventory released from the heavy-water coolant that
is expelled into the confinement. The radionuclides
released to the confinement are minimal. The
analysis did not estimate the accident annual
frequency of occurrence (SNL 1995a:8-6).

F.2.2,5 Multipurpose Reactor Facility

The multipurpose fuel reactor facility consists of
three elements. 1} The reactor eiement that bumns the
plutonium mixed oxide fuel can be either a modular
high temperature gas cooled reactor or an advanced
light water reactor. 2) The fuel fabrication element
produces the fuel for use in the reactor. 3) The pit dis-
assembly and conversion element disassembles
plutonium pits and converts the plutonium in the pit
to plutonium-oxide which is used in the production of
the plutonivm or mixed-oxide fuel.

F.2.25.1 Multipurpose Reactor
Modular High Temperature Gas-Cooled Reactor

The use of plutonium oxide as the fuel in the
MHTGR will not have a significant effect on the
source term for low-to-moderate consequence
accidents generated for the uranium fueled MHTGR
because no fuel failures are expected
(HNUS 1995¢:1). The accident consequences
estimated for the uranium fueled MHTGR are appli-
cable for the plutonium-oxide fueled MHTGR.
Refer to section F.2.2.2 for the applicable accident
consequences of the plutonium-oxide fueled
MHTGR.

Advanced Light Water Reactor

The use of plutonium-oxide in the fuel in Large and
Small ALWRs will have a significant effect on the
source term for low-to-moderate consequence
accidents generated for the uranium fuefed ALWRs
because of increased gap inventories in the
mixed-oxide fuels. Tables F2.2.3.1-1, F2.2.3.2—1,
and F2.2.3.3—1 present the low-to-moderate conse-,
quence accident source terms for the AP600, Simpli-
fied Boiling Water Reactor and Advanced Boiling
Water Reactor ALWRs. When the accident source
terms are adjusted for the increased gap inventory of
gasses (ORNL 1995b:B-13) and the typical core
inventory isotope ratios for the mixed-oxide core
(ORNL 1995c) are considered (HNUS 1595¢:2), it is
estimated that the consequences for uranium fueled
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ALWR low-to-moderate accident consequences
should be increased by an approximate factor of 1.5
to 2 to obtain the consequences for equivalent mixed-
oxide fueled ALWR accidents. Refer to section
F.2.2.3 and apply an approximate correction factor of
1.5 to 2 to assess the increased consequences of
mixed-oxide fueled ALWR low-to-moderate conse-
quence accidents.

F.2.2,52 Multipurpose Reactor Fuel
Fabrication

Loading Dock Fire

Scenario. The accident postulated is a fire on an open
loading dock caused by welding, cleaning solvents,
electrical shorts, or other miscellaneous causes, A
single drum of combustible waste, containing
18 grams of plutonium, is involved in the fire. The
analysis estimated that 0.077 gram of plutonium was
released directly to the environment by the fire. The
annual frequency of occurrence is estimated to be in
the range of 1.0x1073 to 1.0x10™* per year
(LANL 1995d). For calculational purposes, the
annual frequency of occurrence is assumed to be
5.0x10™ per year, the mid point of the estimated
range. Table F2.1.5.2-2 presents the isotopic distr-
bution for a plutonium release at the mixed-oxide
fuel reactor facility. Table F.2.2.5.2-1 presents the
source term, by isotope, for the 0.077 gram of
plutonium released to the environment during the
postulated accident.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.5.2-2 through
F.2.2,5.2-6 for public consequences and in tables
F.2.2.5.2-7 through F.2.2.5.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.5.2—-1 using the GENII
computer code.

Process Cell Hire

Scenario. The accident postulated is a fire in a
process cell area. It is assumed that the process cell
contains a glovebox used for milling plutonium
powder, The gloves have become coated with a layer
of plutonium dust. The analysis estimated the glove
loading at 2 grams of plutonium per glove. Each of
the 12 gloves is assumed to be stowed outside of the
glovebox. A flammable cleaning liquid such as

acetone or isopropyl alcohol is brought into the
process cell in violation of operating procedures,
spills and ignites. All gloves are incinerated, the
sprinkler system activates and protects the glovebox
from further damage. The ventilation system and
HEPA filters continue to function through the
accident. It is estimated that 4.8x10% grams of
plutonium are released to the environment. The
annual frequency of c—ccurrcncc is estlmated to be in
the range of 1. 0x103 to 1.0x1073 per year
(LANL 1995d). For calculational purposes, the
annual frcquenc;,r of occurrence is assumed to be
1.0x107 per year, the mid point of the estimated
range, Table F.2.1.5.2-2 presents the isotopic distri-
bution for a plutonium release at the mixed-oxide
fuel reactor facility. Table F.2.2.5.2-1 presents the
source term, by isotope, for the 4. 8x10°5 grams of
plutonium released to the environment during the
postulated accident.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.5.2-2 through
F.2.2.5.2-6 for public consequences and in tables
F.2.2.5.2-7 through E2.2.5.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.5.2-1 using the GENII
computer code.

Spilt

Scenario. The most catastrophic case of leak or spill
of plutonium would resuilt from a fork lift or other
large vehicle running over a package of plutonium-
oxide and breaching the package. The analysis pos-
tulated that the package contained 4 kg of
plutonium-oxide and that 0.4 gram would become
airborne after the accident. During cleanup opera-
tions, the analysis assumed that an additional
0.04 gram would be resuspended for a total aitbome
release to the room of 0.44 gram of plutonium-oxide.
After three stage HEPA filtration of the facility
exhaust, the total rclease to the environment is
estimated to be 1.7x107 gram of plutonjum. The
probability calculated from the event tree for this
scenario is 4.5x10" per year (LANL 1995d). Table
F.2.1.5.2-2 presents the isotopic distribution for a
plutonium release at the mixed-oxide fuel reactor
facility. Table F.2.2.5.2-1 presents the source term,
by isotope, for the 1.7x10°% gram of plutonium
released to the environment during the postulated
accident.
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Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables E2.2.5.2-2 through
E.2.2.5.2-6 for public consequences and in tables
E2.2.5.2-7 through E2.2.5.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F2.2.5.2—1 using the GENIIL
computer code.

Glovebox Explosion

Scenario. The bounding design-basis accident
explosion is a conflagration for a flammable gas
mixture inside a glovebox. The glovebox identified
as having the most material at risk contains the
milling operation where plutonium-oxide is milled to
a fine powder prior to mixing with uranium dioxide.
Based on a LANL TA-55 standard operating proce-
dure, the criticality limit for plutonjum-oxide in a dry
atmosphere is assumed to be 10 kg. The analysis
assumed the glovebox contains 10 kg of
Plutonium-oxide and through sore unforeseen set of
failures, a combustible gas mixture accumulates
inside a glovebox and is ignited, possibly by an elec-
trical spark from an operating electrical device. The

conflagration blows out the HEPA filter from the
glovebox ventilation system exit. In addition, gloves
may also be blown out. The building HEPA filters
and ventilation system continue to operate durmg the
accident. The analysis estimated that 1 0x102 gram
of plutonium is released up the stack. The annual
frequency of occurrencc is esnmated to be in the
range of 1.0x1073 to 1.0x1075 per year
{LANL 1995d). For calculational purposes, the
annual frequency of occupance is assumed to be
1.0x107* per year, the mid point of the estimated
range. Table E2.1.5.2-2 presents the isotopic distri-
bution for a plutonium release at the mixed-oxide
fuel reactor facility. Table F.2.2.5.2-1 presents the
source term, by isotope, for the 1 0x107 gram of
plutonium released to the environment during the
postulated accident.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.5.2-2 through
F.2.2.5.2-6 for public consequences and in tables
F.2.2.5.2-7 through F.2.2.5.2-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table E2.2.5,2~1 using the GENII
computer code.

TABLE F.2.2.5.2-1.—Multipurpose Reactor Fuel Fabrication Low-to-Moderate Consequence
Accident Source Terms
Released Activity (curies)
Isotope Loading Dock Fire = Process Cell Fire Spill Glovebox Explosion
Pu-238 ' 6.5x107* 4.0x10° 1.4x10°11 8.4x10°0
Pu-239 4.5x10°2 2.8x107 9,8x10°1! 5.8x1073
Pu-240 1.0x10°3 6.4x10°8 2.3x1¢°1 1.3x10°°
Pu-241 0.031 1.9x10°C 6.9x10°19 4,0x10*
Am-241 9.9x107* 6.1x10°% 22x10°11 1.3x10°°

Source: Derived from LANL 1995d and table F2.1.5.2-2,
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TABLE F.2.2.52-2.-——Multipurpose Reactor Fuel Fabrication Low-to-Moderate Consequence Accidents
at Idaho National Engineering Laboratory—Public Consequences

Maximum Offsite Individual Population to 50 Miles

Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Accident Description {rem} (person-rem) (per year)
Loading dock fire 1.9x103 9.5x107 18 9.0x10 5.0x107
Process cell fire 1.2x107 6.0x10°1 1.1x103 5.5x107 1.0x10°
Spill 4.2x10M1 2.1x10°14 4,0x107 2.0x10°10 4.5x10°%
Glovebox explosion 2.5x10°  1.3xt0? 0.24 1.2x10% 1.0xt0™
Expected Risk of Cancer
Fatality (per year)
Loading dock fire - 4.8x1010 - 4.5x10°% -
Process cell fire - 6.0x10°15 - 5.5x10°11 -
Spill - 9.5x10°19 - 9.0x10°1% -
Glovebox explosion - 1.3x10°12 - 1.2x108 -

2 Increased likelirood of cancer fatality.
Note; Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terrns in table F.2.2.5.2-1 and the GENH computer code.
TABLE F.2.2.5.2-3.— Multipurpose Reactor Fuel Fabrication Low-to-Moderate Consequencé Accidents at
Nevada Test Site—Public Consequences .

Maximum Offsite Individual Population to 50 Miles

Cancer Cancer Accident
Daose Fatality® Dose Fatality Frequency
Accident Description (rem) (person-rem) {per year)
Loading dock fire 8.3x107 4.2x10°7 0.29 1.5x104 5.0x10%
Process cell fire 5.2x10°% 2.6x10° 1.8x10% 9.0x10°® 1.0x10
Spill 1.9xi0H 9.5x10°15 6.5x10° 3.3x10712 4.5x10°3
Glovebox explosion 1.1x10% 5.5x10°° 3.7x10 1.9x10°8 1.0x10%
Expected Risk-of Cancer
Fatality (per year)
Loading dock fire - 2.1x10°10 -~ 7.5x10°% -~
Process cell fire - 2.6x10°8 - 9.0x1013 -
Spill - 4.3x107% - 1.5x10716 -
Glovebox explosion - 5.5x10°13 - 1.9x107%0 -

% Increased likelihood of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions,
Source: Calculated using the source terms in table E2.2.5.2-1 and the GENII computer code.,
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TABLE F.2.2.5.2-4.--Multipurpose Reactor Fuel Fabrication Low-to-Moderate Consequence Accidents at
QOak Ridge Reservation—Public Consequences

Maximum Offsite Individual Population to 50 Miles
Cancer Cancer Accident
Daose Fatality® Daose Fatality Frequency
Accident Description {rem) {person-rem) (per year)
Loading dock fire 0.016 8.0x10°¢ 180 0.09 5.0x10™
Process cell fire 1.0x10°¢ 5.0x10°10 0.011 5.5x10°6 1.0x10%
Spill 3.6x10°10 1.8x10°13 4.0x10°6 2.0x10% 4.5x10°5
Glovebox explosion 2.1x10% 1.1x107 2.4 1.2x1073 1.0x10%
Expected Risk of Cancer
Fatality (per year)
Loading dock fire - 4,0x10° - 4,5x107 -
Process cell fire - 5.0x10°14 - 5.5x1¢10 -
Spill - 8.1x10°18 - 9,0x10714 -
Glovebox explosion - 1.1x10! - 1.2x107 -

? Increased likelihood of cancer fatality.

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.

Source: Caleulated using the source terms in table F2.2.5.2-1 and the GENII computer code. -
TABLE F.2.2.52-5.— Mulfipurpose Reactor Fuel Fabrication Low-to-Moderate Consequence
Accidents at Pantex Plant—Public Consequences

Maximum Offsite Individual Population to 50 Miles
Cancer Cancer Accident
Dase Fatality® Dose Fatality Frequency
Acrident Description (rem) (person-rem) {per year)
Loading dock fire 1.5x103 7.5x107 6 3.0x1073 5.0x10™
Process cell fire 92x10% 4.6x10! 3.8x104 - 1.9x107 1.0x104
Spill 3.2¢10711 1.6x10°14 1.3x107 6.5x10711 4.5x107
Glovebox explosion 1.9x10° 9,5x10% 0.077 3.9x10°% 1.0x10%
Expected Risk of Cancer
Fatality (per year)
Loading dock fire - 3.8x10710 - 1.5x106 -
Process cell fire - 4.6x10°1° - 1.9x10°1! -
Spill - 7.2x10°19 - 29x10°13 -~
Glovebox explosion - " 9.5x10713 - 3.9x10% -

% Tncreased likelihood of cancer fatality.

Note: Values are shown for inhalation and extemnal doses with 50 percent meteorology conditions.
Source; Calculated using the source terms in table F2.2.5.2-1 and the GENII computer code.
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TABLE F.2.2.5.2-6.—Multipurpose Reactor Fuel Fabrication Low-to-Moderate Consequence
Accidents at Savannah River Site—Public Consequences

Maximum Offsite Individual Population to 50 Miles
Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Accident Description {rem) (person-rem) (per year)
Loading dock fire 5.4x103 2.7x10°8 170 0.085 5.0x104
Process cell fire 3.4x10°7 1.7x10710 0.011 5.5x10° 1.0x10%
Spill 1.2x10°10 6.0x10°14 3.7x10°8 1.9x10? 4.5x10°3
Glovebox explosion 7.1x10°% 3.6x10°8 22 1.1x10°3 1.0x10°
Expected Risk of Cancer :
Fatality (per year)
Loading dock fire - - 1.4x107% - 4.3x107° -
Process cell fire - 1.7x10714 - 5.5x10710 -
Spill - 2.7x1018 - 8.6x1014 -~
Glovebox explosion - 3.6x10712 - 1.1x107 -

8 Increased likelihood of cancer fatality,

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Caleulated using the source terms in table F.2.2.5.2-1 and the GENII computer code.

TABLE F.2.2.5.2-7.—Multipurpose Reactor Fuel Fabrication Iow-fo-Moderate Conseguence Accidents at
Idaho National Engineering Laboratory—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description {rem) {rem) (per year)
Loading dock fire 0.083 3.3x10° 0.028 1.1x10%3 5.0x10™*
Process cell fire 5.2x10°6 2.1x107 1.7x10°6 6.8x10°10 1.0x10%
Spill 1.8x10° 7.2x10°13 6.1x10°10 24x10°13 4.5x10°°
Glovebox explosion 1.1x1073 4.4x107 3.6x10% 1.4x107 1.0x10™
Expected Risk of Cancer
Fatality (per year} )
Loading dock fire - 1.7x108 - 5.5x10°° -~
Process cell fire - 2.1x10°13 - 6.8x10714 -
Spill - 3.2x10°17 - 1.1x10°17 -
Glovebox explosion - 4.4x10°1! - 1.4x10°1 -

% Inereased likelihood of cancer fatality.

Note: Values are shown for inhalation and external doses with 50 percent metzcorology conditions.
Source; Caleulated using the source terms in table F2.2.5.2-1 and the GENII computer code.
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TABLE F.2.2.5.2-8.—Multipurpose Reactor Fuel Fabrication Low-to-Moderate Conseguence
Accidents at Nevada Test Site—Worker Consequences

‘Worker at 1,000 meters Worker at 2,600 meters
Cancer Cancer Accident
- Dose Fatality® Dose Fatality®  Frequency
Accident Description {rem) {rem) {per year)
Loading dock fire 0.024 9.6x10% 8.1x107 3.2x10°8 5.0x10
Process cell fire 1.5x10° 6.0x10°10 5.0x107 2.0x10°10 1.0x10
Spill 5.4x10°10 2.2x10°13 1.8x10°10 7.2x10714 4.5x10°
Glovebox explosion 3.2x10% 1.3x107 1.0x10% 4.0x108 1.0x10%
Expected Risk of Cancer
Fatality (per year) .
Loading dock fire - 4.8x10° - 1.6x10% -
Process cell fire - 6.0x10714 - 2.0x10°14 -
Spill - 9.9x1018 - 3.2x1018 -
Glovebox explosicn - 1.3::1'0'1'I - 4.0x10712 -

@ Increased likelihood 8f cancer fatality.

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source; Calculated using the source terms in table E2.2.5.2-1 and the GENII computer code.

TABLE F2.2.5.2-9.—Multipurpose Reactor Fuel Fabricationn Low-to-Moderate Consequence
Accidents at Oak Ridge Reservation—Worker Consequences

Worker at 1,000 meters ‘Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description {rem) _{rem} (per year)
Loading dock fire 0.13 5.2x10° 0.042 1.7x107 5.0x10*
Process cell fire 8.1x10° 3.2x10°° 2.6x10° 1.0x10° 1.0x10°*
Spill 2.8x10°7 1.1x10°12 9.3x10°10 3.7x10713 4.5x107
Glovebox explosion 1.6x1073 6.4x107 5.4x107 2.2x107 1.0x10"
Expected Risk of Cancer
Fatality (per year)
Loading dock fire - 2.6x108 - 5.0x10° -
Process cell fire - 3.2x1013 - 1.0x1012 -
Spill - 5.0x10°17 - 1.7x10°17 -
Glovebox explosion - 6.4x1071 - 2.2x10°11 -

# Increased likelihood of cancer fatality.

Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.

Source: Caleulated using the source terms in table F2.2.5.2-1 and the GENII computer code.
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TABLE F.2.2,5.2-10.—Mixed Oxide Fuel Fabrication Low-to-Maderate Conseguence
Accidents at Pantex Plant—Worker Consequences

Worker at 1,000 meters Waorker at 2,000 meters
Cancer Cancer Accident
, Dose Fatality® Dose Fatality*  Frequency
Accident Description {rem) (person-rem) (per year)
Loading dock fire 9.8x1073 3.9x10% 2.7x107 1.1x10¢ 5.0x1073
Process cell fire 6.0x10°7 2.4x10°10 1.7x107 6.8x10°11 1.0x10%
Spill 2.2x10°10 8.8x10°14 6.1x10°H 2.4x10°14 4.5x10°%
Glovebox explosion 1.3x10% 52x10% 3.6x1073 1.4x10%® 1.0x10
Expected Risk of Cancer
Fatality (per year)
Loading dock fire - 2.0x108 - 5.5x107 -
Process cell fire - 2.4x1014 -~ 6.8x10°15 -
Spill - 4.0x10718 - 1.1x10718 -
Glovebox explosion - 5.2x10°12 - 1.4x10°12 -

2 Increased likelihood of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calcutated using the source terms in table F.2.2.5.2-1 and the GENII computer code.

TABLE F.2.2.5.2~11.~~ Multipurpose Reactor Fuel Fabrication Low-to-Moderate Conseguence Accidents at
Savannal River Site—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality*  Frequency
Accident Description (rem) (rem) {per year)
Loading dock fire 0.22 8.8x10 0.076 3.0x10°% 5.0x107
Process cell fire 1.4x1075 5.6x107 4.8x10¢ 1.9x107 1.0x10*
Spill 4.9x10°° 2.0x10712 1.7x10°% 6.8x10713 4.5x10°5
Glovebox explosion 2.9x107 1.2x10¢ 9.9x104 4.0x107 1.0x10
Expected Risk of Cancer
Fatality (per year)
Loading dock fire - 4.4x108 - 1.5x107 -
Process cell fire - 5.6x10713 - 1.9x10"12 -
Spill - 9.0x10°17 - 3.1x10717 -
Glovebox explosion - 1.2x10°10 - 4.0x10"1 -

2 Increased likelihoed of cancer fatality.
Note: Values are shown for inhalation and external doses with 50 percent meteorology conditions.
Source: Calculated using the source terms in table F.2.2.5.2-1 and the GENII computer code.
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F.2.2.5.3 Pit Disassembly and Conversion
Loading Dock Fire -

Scenario. The accident postulated is a fire on an open
loading dock caused by welding, ¢leaning solvents,
electrical shorts, or other miscellaneous causes. A
single drum of combustible waste, containing 18
grams of plutonium, is involved in the fire. The
analysis estimated that 0.077 gram of plutonium was
released directly to the environment by the fire. .The
annual frequency of occurrence is estimated to be in
the range of 1.0x10# 10 1.0x10°5 per year. (LANL
1995b:1) For calculational purposes, the annuai
frequency of occurrence is assumed to be 5.0x107
per year, the mid point of the estimated range. Table
F.2.1.5.2-2 presents the isotopic distribution for a
plutonium release at the mixed-oxide fuel reactor
facility. Table F.2.2.5.3-1 presents the source term,
by isotope, for the 0.077 gram of plutonium released
to the environment during the postulated accident.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.5.3-2 through
F.2.2.5.3-6 for public consequences and in tables
F.2.2.5.3-7 through F2.2.5.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.5.3-1 using the GENII
computer code.

Process Cell Fire

Scenario. The accident postulated is a fire in a
process cell area. It is assumed.that the process cell
contains 2 glovebox used for milling plutonium
powder. The gloves have become coated with a layer

of plutonium dust. The analysis estimated the glove *

loading at 2 grams of plutonium per glove. Each of
the 12 gloves is assumed to be stowed outside of the
glovebox. A flammable cleaning liquid such as
acetone or isopropyl alcohol is brought into the
process cell in violation of operating procedures,
spills and ignites. All gloves are incinerated, the
sprinkler system activates and protects the glovebox
from further damage. The ventilation system and
HEPA filters continue to function through the
accident. It is estimated that 4.8x10°° gram of
plutonium is released to the environment. The annual
frequency of occurrence is estimated to be in the
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range of 1.0x10°3 to 1.0x10™ per year. (LANLb:1)
For calculational purposes, the annual frequency of
oceurrence is assumed to be 1.0x10™* per year, the
mid point of the estimated range. Table F2.1.5.2-2
presents the isotopic distribution for a plutonium
release at the mixed-oxide fuel reactor facility. Table

- F.2.2.5.3-1 presents the source term, by isotope, for

the 4.8x10°% gram of plutonium released to the envi-
ronment during the postulated accident,

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site'are shown in tables F.2.2.5.3-2 through
F.2.2.5.3—6 for public consequences and in tables
F.2.2.5.3-7 through E2.2.5.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table E2.2.5.3—1 using the GENII
computer code.

- Spill

Scenario. The most catastrophic case of leak or spill
of plutonium would resuilt from a fork lift or other
large vehicle running over a package of plutonium-
oxide and breaching the package. The analysis postu-
lated that the package contained 4 kg of plutonium-
oxide and that 0.4 gram would become airborme after
the accident. During cleanup operations, the analysis

“.assumed that an additional 0.04 gram would be resus-

pended for a total airbomne release to the room of

. 0.44 gram of plutonium-oxide. After three stage

HEPA filtration of the facility exhaust, the total
release to the environment is estimated to be 1.7x10"
gram of plutonium. The probability calculated from

the event tree for this scenario is 4.5x107 per year

(LANL 1995b:1). Table F2.1.5.2-2 presents the
isotopic distribution for a plutonium release at the
mixed-oxide fuel reactor facility. Table F.2.2.5.3-1
presents the source term, by isotope, for the 1.7x 10°°
gram of plutonium released to the environment
during the postulated accident.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.5.3-2 through
F.2.2.5.3-6 for public consequences and in tables
F.2.2.5.3-7 through F.2.2.5.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.5.3-1 using the GENII
computer code.
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Glovebox Explosion

Scenario. The bounding design-basis accident
explosion is a conflagration for a flammable gas
mixture inside a élovebox. The glovebox identified
as having the most material at risk contains the
milling operation where plutonium-oxide is milled to
a fine powder prior to mixing with uranium dioxide.
Based on a LANL TA-55 standard operating proce-
dure, the criticality Limit for plutonium-oxide in a dry
atmosphere is assumed to be 4.5 kg. The analysis
assumed the glovebox contains 4.5 kg of plutonium-
oxide and through some unforeseen set of failures, a
combustible gas mixture accumulates inside a
glovebox and is ignited, possibly by an electrical
spark from an operating electrical device. The con-
flagration blows out the HEPA filter from the
glovebox ventilation system exit. In addition, gloves
may also be blown out. The building HEPA filters
and ventilation system continue to operate during the
accident. The analysis estimated that 4.5x10°% gram
of plutonium is released up the stack. The annual
frequency of occurrence is estimated to be in the
range of 1.0x1073 to 1.0x1075 per year. {LANL
1995 b:1) For calculational purposes, the annual
frequency of occupance is assumed to be 1.0x10™*
per year, the mid point of the estimated range. Table
F.2.1.5.2~2 presents the isotopic distribution for a
plutonium release at the mixed-oxide fuel reactor
facility. Table F.2.2.5.3-1 presents the source term,
by isotope, for the 4.5x10™* gram of plutonium
released to the environment during the
postulated accident.

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at

each site are shown in tables F2.2.5.3-2 through
F.2.2.5.3-6 for public consequences and in tables
F2.2.5.3-7 through E2.2.5.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F2.2.5.3-1 using the GENII
computer code.

Ion Exchange Column Explosion

Scenario. The postulated accident assumed the pro-
cessing of the maximum possible plutonium load and
223 grams of material would be released to the room
due to the explosion. 45 grams of the material would
be aerosol consisting of 20 grams per liter of
plutonium nitrate solution. The quantity of soluble
plutoniurm released would be 0.75 gram. A total of 3
grams of plutomum would be released to the room.
The ventilation system continues to operate and the
aerosol would be carried through the ventilation
system to the HEPA filters. The final environmental
release was estimated to be 3.0x10" gram of pluto-
nium. The accident frequency is estimated to be
7.0x10°% per year. (LANL 1995b:1) Table
F.2.1.5.2-2 presents the isotopic distribution for a
plutonium release at the mixed-oxide fuel reactor
facility. Table F.2.2.5.3—1 presents the source term,
by isotope, for the 3.0x10"® gram of plutonium
released to the environment during the
postulated accident,

Consequences. The estimated consequences of the
postulated accident with 50 percent meteorology at
each site are shown in tables F.2.2.5.3-2 through
¥.2.2.5.3-6 for public consequences and in tables
F2.2.5.3-7 through ¥2.2.5.3-11 for worker conse-
quences. The dose estimates are based on analysis of
the source terms in table F.2.2.5.3—1 using the GENII
computer code.
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F.2.2.6 Tritium Target Extraction Facility

Scenario. A tritium target extraction facility removes
tritiumn from the targets. The bounding accidents for
the tritium extraction facility are based on the
analysis of tritium operations at SRS. The bounding
low-to-moderate consequence accident for the
facility postulated an explosion in the extraction
facility. The explosion was initiated by air leakage
from furnace leaks, tank leaks, connection leaks,
pump leaks, valve leaks or during process mainte-
nance. The air leakage formed 2 flammable mixture
that subsequently ignites. Approximately 1.4x108 Ci
of tritium in oxide form could be released to the
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material handling room and subsequently to the envi-
ronment. The accident annual frequency of occur-
rence is estimated at 2.0x10 per year at SRS
(DOE 1994a).

Consequences. The estimated consequences of the
postulated tritium target extraction facility bounding
accident for each site are shown for the public in table
F.2.2.6~1 and for the worker in table F.2.2.6-2 for
50 percent meteorology conditions. The estimates
are based on the postulated release of 1.4x10° Ci of
tritium in the oxide form directly to the environment
during the accident using the GENII computer
code.
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TABLE F.2.2.6-1.—Tritium Target Extraction Facility Bounding Low-to-Moderate
Consequence Accident—Public Consequences

Individual at Site Boundary Population to 50 Miles
Cancer Cancer Accident
Dose Fatality® Dase Fatality Frequency
Accident Description {rem) (person-rem) {per year)
Idaho National Engineering 0.099 5.0x107 800 0.45 2.0x10°5
Laboratory
Nevada Test Site 0.043 2.2x10°8 15 7.5x1073 2.0x10°
Qak Ridge Reservation 0.84 4.2x10* 9.0x10° 45 2.0x10
Pantex Plant 0.077 3.9x10°5 320 0.16 2.0x107
Savannah River Site 0.23 1.2x10% 1.2x10% 6 2.0x10°5
Expected Risk of Cancer
Falality (per year)
Idaho National Engineering - 1.0x107? - 9.0x10°5 -
Laboratory
Nevada Test Site - 4.4x10°10 - 1.5x107 -
Oak Ridge Reservation - 8.4x10 - 9.0x10° -
Pantex Plant - 7.8x10°10 - 3.2x10°% -
Savannah River Site - 24x10° - 1.2x10% -

2 Increased likelihoed of cancer fatality,
Note: Values are shewn for inhalation and external doses with 50 percent metecrology conditions.
Source; Calculated using a source term of 1.4x10° Ci of tritium in oxide form and the MACCS computer code.

TABLE F.2.2.6-2.—Tritium Target Extraction Facility Bounding Low-to-Moderate
Consequence Accident—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Accident Description (rem) (rem) {per year)
Idaho Naticnal Engineering 43 1.7x107 1.4 5.6x107% 2.0x107
Labnratory
Nevada Test Site 1.3x10% 5.2x10°8 4.2x10° 1.7x10°%8 2.0x10°3
Qak Ridge Reservation 6.6 2.6x10° 2.2 8.8x10 2.0x10°
Pantex Plant 0.51 2.4x10% 0.14 5.6x107 2.0x107°
Savannah River Site 12 4.8x1073 4 1.6x102 2.0x107
Expected Risk of Cancer
Fatality (per year)
Idaho National Engineering - 34x10°8 - 1.1x10°8 -
Laboratory
Nevada Test Site - 1.0x10712 - 3.4x10°13 -
Qak Ridge Reservation - 52x108 - 1.8x108 -
Pantex Plant - 4.8x10° - 1.1x10° -
Savannah River Site - 9.6x10% - 32x108 -

3 Increased likelihood of cancer fatality.
Note: Yalues are shown for inhalation and external doses with 50 percent metearology conditions.
Source: Calculated using a source term of 1.4x10% Ci of tritium in oxide form and the MACCS computer code.
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F2.3 Tritium Recycling Facility High Conse-
quence Accident

The bounding accidents selected for the tritium
recycling facility are based on the analysis of
tritium operations at SRS. While the spectrum of
accidents is representative of the types of accidents
to be considered in the design, development, and
analysis of the plant, the estimated consequences
of the accidents may be conservative because they
are based on analyses of facilities that may not ail
meet the general design and safety requirements
that will be implemented for new tritium supply
facilities.

If the tritium supply facility is located at either INEL,
NTS, ORR, or Pantex, the tritium recycling facility
could be collocated at the same site. If the tritium
supply facility is located at SRS, the existing tritium
recycling facilities at SRS would be upgraded.

Both high consequence accidents and design-
basis/operational accidents are considered. High con-
sequence accidents include accidents caused by
natural phenomena (i.e., earthquake, flood, tomado,
tomado-driven debris, and high winds) in excess of
the module design basis for safety systems. Opera-
tional accidents include fire, explosion, and spills. All
upgraded or new tritium recycling facility safety-
class structures and safety systems will be designed
and installed to meet the design-basis earthquake,
flood, tornado, tornado driven debris, and wind
natural phenomena requirements.

Scenario. The postulated bounding high consequence
accident is a beyond design-basis earthquake that
results in the spontaneous ignition of tritium released
from ruptured reservoirs stored in the facility
unloading station. The analysis postulated that the
accident source term released to the environment
during the accident is 8.4x10° Ci of tritium in oxide
form. The accident annual frequency of occurrence at
SRS is 2.0x10™ per year (DOE 1995g).
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The accident annual frequency of occurrence for new
trittum recycling facilities at the other candidate sites
will be less than the frequency for existing facilities
at SRS. It is assumed that the storage and confine-
ment systems will be designed to maintain functional
Integrity following a design-basis earthquake or a
safe shutdown earthquake with a return frequency of
1.0x10™ per year. The evaluation also assumed that
the storage and confinement systems may survive an
earthquake with a retum frequency of 1.0x10°° per
year but catastrophic failure of the facility couid be
expected after an earthquake with a return frequency
of 1.0x10° per year. For the purpose of calculating
the point estimate of risk for the postulated accident,
the accident annual frequency of occurrence for all
new facilities is assumed to be 1.0x106 per year.

Conseguences. The estimated consequences of the pos-
tulated high consequence accident for each of the four
sites and for the SRS upgrade are shown for the public
in table E2.3-1 and for the worker in table F.2.3-2. The
dose and latent cancer fatality estimates were generated
using the MACCS computer code and the postulated
release of 8.4x10° Ci of trifium in the oxide form
directly to the environment during the accident.

Cancer Fatalities Complementary Cumulative
Distribution Function for the Tritium Recycling
Facility High Consequence Accident

Figure E2.3-] shows the annual probability that, in the
event of the tritium recycling facility high consequence
accident at one of the sites, the number of cancer fatali-
ties exceeds the value N indicated on the horizontal
axis. The curves, technically referred to as complemen-
tary cumulative distribution functions, reflect the prob-
ability of the accident’s occurrence as well as the
variability in the magnitude of its consequences. Gen-
erally, a curve that extends the farthest to the right has
the highest accident consequences while a curve that is
nearest to the left has the lowest accident consequences.
A comparison of alternatives should include the infor-
mation provided by these curves in conjunction with
the point values shown in tables F.2.3-1 and F.2.3-2.
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FIGURE F.2.3-1.—Tritium Recycling Facility Cancer Fatalities Complementary Cumulafive
Distribution Functions for High Consequence Accident.

TABLE F.2.3-1.—Tritium Recycling Facility High Consequence Accident—Public Consequences

Individua! at Site Boundary Population to 50 Miles
Cancer Cancer Accident
Dose Falality? Dose Fatality® Frequency
Site {rem) {person-rem) {per year)
Idaho Naticnal Engineering 0.048 2.4x10° 81 0.04 1.0x10°6
Laboratory
Nevada Test Site 0.13 6.6x10° 7.7 3.9x1073 1.0x10°6
Oak Ridge Reservation 1 5.2x10% 751 0.38 1.0x10°6
Pantex Plant 0.7 3.5x10% 98 0.049 1.0x10°%
Savannah River Site” 0.045 2.2x1073 302 0.15 2.0x10°
Expected Risk of Canecer
Fatality (per year)
Idaho National Engineering - 2.4x10H - 4.0x10°% -
Laboratory
Nevada Test Site - 6.6x1071! - 3.9x10°9 -
Oak Ridge Reservation - 5.2x10°10 - 3.8x107 -
Pantex Plant - 3.5x10710 - 4.9x10°8 -
Savannah River Site - 4.4x10°10 - 3.0x10° -

# Increased likelihood of cancer fatality.

b Values shown are for the SRS tritium recycling facilities upgrade option.

Note: All values are mean values.

Source; Caleulated using a source term of 8.4x10° Ci of tritium and the MACCS computer code.
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TABLE F.2.3~2.—Trifium Recycling Facility High Consequence Accident—Worker Consequences

Worker at 1,000 meters Worker at 2,000 meters
Cancer Cancer Accident
Dose Fatality® Dose Fatality® Frequency
Site ] {rem) {rem) {per year}
Tdaho National Engineering 6 2.4x1073 22 8.8x104 1.0x10°
Laboratory
Nevada Test Site 4.4 17x1073 1.7 6.7x10% 1.0x10°
Oak Ridge Reservation 5.9 2.3x1073 2.1 8.4x10 1.0x10
Pantex Plant 2.6 1.0x107 0.98 3.9x10% 1.0x10¢
Savannah River Site® 2.6 1.0x10°3 0.98 3.9x10 2.0x10°3
Expected Risk of Cancer
Fatality (per year)
Idaho National Engineering - 2.4x107 - 8.8x10°10 -
Laboratory
Nevada Test Site - 1.7x10% - 6.7x10°10 -
Oak Ridge Reservation - 2.3x10° - 8.4x10°10 -
Pantex Plant - 1.ox107% - 3.9x101° -
Savannah River Site® - 2.0x108 - 7.8x10° -

# Increased likelihood of cancer fatality

® Values shown are for the SRS trittum recycling facilities upgrade option.

Note: All values are mean values,

Source; Calculate using a source term of 8.4x10% Ci of tritium in oxide form and the MACCS computer code,

K24 Tritinm Recycling Facility Low-to-
Moderate Consequence Accident

Scenario. The postulated bounding low-to-moderate
counsequence accident is the overheating and rupture
of a hydride hed. Hydride beds are capable of being
overheated to rupture due to equipment failures.
Approximately 6,000 Ci of tritium in oxide form
could be released to the environment. The accident
annual frequency of occurrence is estimated at
2.0x10* per year at SRS (DOE 1995g).
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Consequences. The estimated consequences of the
postulated hydride bed rupture accident for each of
the four tritium supply technologies and recycling
sites and for the SRS recycling facilities upgrade
option are shown for the public in table F.2.4-1 and
for the workers in table F2.4-2 for 50 percent mete-
orology conditions. The estimates are based on the
analysis of the postulated release of 6,000 Ci of
tritium in oxide form directly to the environment
during the accident using the GENII computer
code.
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TABLE F.2.4-1.—Tritium Recycling Facility Hydride Bed Rupture Accident—Public Consequences

Individual at Site Boundary Population to 30 Miles
Cancer Cancer Accident
Dose Fatality® Dose Fatality Frequency
Site {rem) (person-rem} {per year)
Idaho National Engineering 4.2x104 2.1x107 4.1 2.1x1073 2.0x10
Laboratory
Nevada Test Site 1.9x10% 9.5x10°8 0.064 3.2x107 2.0x107
Osk Ridge Reservation 3.6x1073 1.8x108 41 0.021 2.0x10
Pantex Plant 3.3x10% 1.7x107 1.4 7.0x10% 2.0x10*
Savannah River Site® 9.9x10% 4.9x107 49 0.025 2.0x10
Expected Risk of Cancer
Fatality {per year)
Idaho National Engineering - 4.2x10°H - 4.2x1077 -
Laboratory
Nevada Test Site - 1.9x10°H - 6.4x107 -
Oak Ridge Reservation - 3.6x10710 - 4.2x106 -
Pantex Plant - 3.4x10711 - 1.4x107 -
Savannah River Site® - 9.8x10°11 - 5.0x10° -

4 Increased likelihood of cancer fatality.

b Values shown are for the SRS tritium recycling facilities upgrade.

Note: Values shown are for inhalation and external doses with 50 percent meteorology conditions.

Source; Calculated using a source terrn of 6,000 Ci of tritium in oxide form and the GENII computer code.

TABLE F.2.4-2.—Tritium Recycling Facility Hydride Bed Rupfure Accident—Worker Consegquences

Worker at 1,000 meters Worker at 2,000 mefers
Cancer Cancer Accident
Dose Fatality® Dose Fatatity® Frequency
Site (rem) (rem) {per year)
Idaho National Engineering 1.8x107 7.2x10°10 6.1x1077 2.4x10710 2.0x10*
Laboratory :
Nevada Test Site 5.4x103 2.2x10°8 1.8x1073 7.2x10°7 2.0x10
Oak Ridge Reservation 0.028 1.1x10° 9.0x1073 3.6x10°° 2.0x10
Pantex Plant 2.2x102 8.8x10°7 6.0x10°% - 2.4x1011 2.0x10%
Savannah River Site? 0.049 2.0x10°5 1.7x102 6.8x10"8 2.0x10%
Expected Risk of Cancer
Fatality {per year)
Idaho National Engineering - 1.4x10713 - 4.8x10714 -
Laboratory
Nevada Test Site - 4,4x10°10 - 1.4x10°10 -
Oak Ridge Reservation - 2.2x10°° - 7.2x10°19 -
Pantex Plant - 1.8x10°10 - 4.8x10713 -
Savannah River Site® - 4.0x10° - 1.4x107 -

2 Increased likelihood of cancer fatality.

Y Values shown are for the SRS tritium recycling facilities upgrade,

Note; Values shown are for inhalation and external doses with 50 percent meteorology conditions.

Source; Calculated using a source term of 6,000 Ci of tritium in oxide form and the GENII computer code*
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F.3 SECONDARY IMPACTS OF ACCIDENTS

The primary impacts of accidents are measured in
terms of public and worker exposures to radiation
and toxic chemicals. The secondary impacts of
accidents affect elements of the environment other
than humans. For example, a radiological release
may contarninate farmland, surface and underground
water, recreational areas, industrial parks, historical
sites, or the habitat of an endangered species. As a
result, farm products may have to be destroyed; the
supply of drinking water may be lowered; recre-
ational areas may be closed; industrial parks may
suffer economic losses during shutdown for decon-
tamination; historical sites may have to be closed to
visitors; and the endangered species may move closer
to extinction.

This section addresses the secondary impacts of a
reactor charge/discharge design-basis accident in the
region of a radiological release. This accident was
selected as representative of a design-basis accident
although another accident for any other technology
could also have been selected to illustrate the
secondary effects. Other design-basis accidents with
greater source terms could also be found that would
show secondary effects extending over a larger
region than shown in figures F.3.1-1 through F.3.5-1.
The source term for the HWR charge/discharge
accident is shown in table F.2.2.1-1. The level of
exposure estimates are based on analysis of the
source term in table F.2.2.1-1 using the GENII
computer code with 50 percent meteorology condi-
tions for each site.

The region of secondary effects extends out from the
point of release in a pattern formed by dispersion
parameters such as meteorology. The level of
exposure is generally decreasing with increasing
distance from the release point. Figures F.3.1-1
through E.3.5-1 show the shapes of patterns for each
site at a distance at which the level of exposure from
the accidental release would be equivalent to the
level of annual exposure from natural background
radiation at each site. Levels of exposure that are less
than natural background can be expected in areas
outside of the shaded pattern.

These results are useful for comparing the sensitivity
of sites with respect to the secondary impacts for an
accidental radiological release from a reactor. In
reviewing the results, it is useful to note whether the
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impacted area extends beyond the site boundary
where the economic impacts would be larger than if
the area were contained within the site boundary. It is
also useful to note the size of the contaminated area
in which the level of exposure exceeds exposures
from natural background.

K31 Idaho National Engineering Laboratory

In the region of INEL, the natural background level
of radiation {excluding radon} is 113 mrem per year.
The results shown in figure F.3.1-1 indicate that, for
an accidental release, the radiation levels exceeding
113 mrem per year {shaded area bounded by a bold
line} are well within the site boundary. The size of the
area in which exposure levels would exceed
exposures from natural background radiation is
6.7x107 square meters (16,556 acres). Section 4.2
describes the land, water, biotic, cultural, paleonto-
logical, and socioeconomic resources in the INEL
environment that may receive secondary impacts
from a design-basis accident.

E.32 Nevada Test Site

In the region of NTS, the natural background level of
radiation {excluding radon} is 78 mrem per year. The
results shown in figure F3.2-1 indicate that, for an
accidental release, the radiation levels exceeding 78
mrem per year {shaded area bounded by a bold line)
are well within the site boundary. The size of the area
in which exposure levels would exceed exposures
from natural background radiation is 9.1x10° square
meters (225 acres). Section 4.3 describes the land,
water, biotic, cultural, paleontological, and socioeco-
nomic resources in the NTS environment that may
receive secondary impacts from a design-basis
accident.

F3.3 Oak Ridge Reservation

In the region of ORR, the natural background level of
radiation {excluding radon) is 67 mrem per year. The
results shown in figure E3.3-1 indicate that, for an
accidental release, the radiation levels exceeding 67
mrem per year (shaded area bounded by a bold line)
are well within the site boundary. The size of the area
in which exposure levels would exceed exposures
from natural background radiation is 1.4x10‘ square
meters (3,459 acres). Section 4.4 describes the land,
water, biotic, cultural, paleontlogical, and socioeco-
nomic resources in the ORR environment that may
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receive secondary impacts from a design-basis
accident.

F.3.4 Paniex Plant

In the region of Pantex, the natural background level
of radiation (exciuding radon) is 107 mrem per year.
The results shown in figure F.3.4-1 indicate that, for
an accidental release, the radiation levels exceeding
107 mrem per year {shaded area bounded by a bold
line) extend beyond the site boundary. The size of the
area in which exposure levels would exceed
exposures from natural background radiation is
9.3x107 square meters (22,980 acres)}. Section 4.5
describes the land, water, biotic, cultural, paleonto-
logical, and socioeconomic resources in the Pantex
environment that may receive secondary impacts
from a design-basis accident.

E.3.5 Savannah River Site

In the region of the SRS, the natural background
level of radiation (excluding radon) is 76 mrem per
year. The results shown in figure F.3.5-1 indicate
that, for an accidental release, the radiation levels
exceeding 76 mrem per year (shaded area bounded
by a bold line) are well within the site boundary. The
size of the area in which exposure levels would
exceed ex‘}nosures from natural background radiation
is 2.9x10‘ square meters (7,166 acres). Section 4.6
describes the land, water, biotic, cultural, paleonto-
logical, and socioeconomic resources in the SRS
environment that may receive secondary impacts
from a design basis accident.
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F1GURE F.3.1-1.—Design-Basis Accident for Typical Reactor at Idaho National Engineering Laboratory
(ground surface exposure—113 mrem per yr).
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F1GURE F.3}.5-1.—Design-Basis Accident for Typical Reactor at Savannah River Site
(ground surface exposure-76 mrem per yr).
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APPENDIX G: INTERSITE TRANSPORTATION

G.1 SITE TRANSPORTATION INTERFACES FOR
HAZARDOUS MATERIALS

The following is a brief description of the existing
transportation modes that serve each Nuclear
Weapons Complex {Complex} site and the links to
those modes for the intersite transport of hazardous
materials. The purpose of this analysis is to identify
transportation constraints at each site that might limit
tritium supply and recycling altematives.

Transportation services at each site have been given
an adjectival rating based on strengths and weak-
nesses. These ratings are: outstanding, good, satis-
factory, poor, or unsatisfactory. The rating
methodology and evaluation procedures were estab-
lished by the Nuclear Weapons Complex Reconfigu-
ration Site Evaluation Panel (DOE 1991j) for rating
the Idaho National Engineering Laboratory (INEL},
Oak Ridge Reservation (ORR), Pantex Plant
(Pantex), and Savannah River Site (SRS). For con-
sistency, the methedology was applied for the
Nevada Test Site (NTS) as well,

Idaho National Engineering Laboratory. INEL
transportation resources are good but would require
additional roadway and railway construction. The
northern route would cause delays of special nuclear
material shipments due to winter ice and snow. The
onsite rail system connects to the Union Pacific
Railroad. Service is infrequent; due to lack of
volume, and by special request only. Construction of
an additional 7.5 miles of new rail spur would be
needed for direct rail service to the proposed tritium
supply site (TSS). The nearest interstate highway is
approximately 46 miles from the proposed TSS via
40 miles of excellent two-lane road; however,
approximately 6 miles of new connector road would
need to be constructed to reach the site. The airport
in Idaho Falls is 40 miles from the site.

Nevada Test Site. NTS transportation resources are
good. The nearest interstate highway, I-15, is
appreximately 60 miles from the site via four-lane
divided blacktop U.S. highway. The site does not
have direct rail access. The nearest railhead is at Las
Vegas, approximately 65 miles south, which is served

by the Union Pacific Railroad. There are no
navigable waterways in the region. All air shipments
arrive at McCarran International Airport located in
Las Vegas, NV. There is a limited-access air strip on
the site at Desert Rock; however, nearby Indian
Springs would be used by Ross Aviation because of
available aircraft servicing support. The site reports
no significant transportation delays due to weather
(NTS 1952a:3).

Oak Ridge Reservation. ORR transportation
resources are good, with minimal additional roadway
and railway construction required. ORR has the
advantage of southern routes, with minimal expected
weather delays. The proposed TSS is approximately
2 miles from the ORR spur which connects to the
Norfolk Southern Railroad and 4.6 miles from the
Y-12 Plant (Y-12) spur which connects to the CSX
Railroad. The nearest interstate highway is 4 miles
away via good two-lane road. A regional airport in
Knoxville, TN, is approximately 31 miles from the
site. The airport is served by nine airlines and has
adequate services, including a dedicated Ross
Aviation loading and unloading facility. Barge
shipments are possible using the Clinch River. A dis-
advantage is that routes to NTS, Pantex, and the
Waste Isolation Pilot Plant (WIPP) located in New
Mexico, pass through or close to six to nine large
metropolitan areas.

Pantex Plant. Pantex transportation resources are
outstanding. The site rail spur connects to the Burl-
ington Northern and the Santa Fe Railroads. The
Department of Energy (DOE) has a rail rolling stock
repair capability onsite. Truck routes have the advan-
tages of being southerly and of passing through or
near, only two or three metropolitan areas en route to
nearby DOE sites (e.g., NTS or WIPP). The Trans-
portation Safeguards Division terminal with diesel
and truck maintenance facility is located at Pantex. -
The nearest interstate highway is accessed via 7 miles
of two-lane road. The Amarillo International Airport
is 20 miles from the site and is served by 5 airlines.

Savannah River Site. SRS transportation resources
are good. Routes to NTS and WIPP have the
advantage of being southerly and the disadvantage of
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passing through six to nine major metropolitan areas,
including local business districts. The proposed TSS
is approximately 1.5 miles from the site rail system
that connects to the CSX and the Norfolk Southern
Railroads. Barge shipments are possible, but
normally impractical due to the shallow depth of the
Savannah River. The water mode will require prior
review of river depths and coordination with the U.S.
Army Corps of Engineers for water releases from the
lock and dam. SRS has a cargo dock. The nearest
interstate highway is 30 miles away via predomi-
nately 4-lane access road. Two regional airports are
located in Augusta, GA, 20 miles away, and in
Columbia, SC, 56 miles from the site. Both air fields
can handle large aircraft. There are occasional
landing and takeoff delays of 2 or 3 hours due to fog.

G.2 TRANSPORTATION SAFETY STUDIES

The Office of the Assistant Secretary for Defense
Programs (DP) is undertaking a program to provide
the basis for a documented DOE acceptance of
hazards and risks associated with future defense
program transportation operations. This program
will be accomplished by preparing specialized
studies and integrating the findings in a Defense
Programs Transportation Safety Analysis Repart
The specialized studies are as follows:

* The Albuquerque Operations Office
studied the accident risk in the transport
of nuclear weapons, nuclear weapons
components, and special nuclear material
in DOE/DP’s transportation system. The

grammatic Environmental Impact
Statement (PEIS).

DOE is evaluating the results of accident-
environment testing performed on the
safe secure trailers to demonstrate the
crashworthiness of the design, and the
results will be incorporated into the
Defense Programs Transportation Risk
Assessment. The DOE historical safety
record of the safe secure trailer has been
exceptionally good. There has not been
an accident fatality or release of radioac-
tive material in over 27 million miles
travelled.

" DOE evaluated air transport: {1} opera-

tions, aircraft, hazardous material/cargo
management, and packaging; (2) opera-
tional safety requirements; (3} aircraft
maintenance and quality assurance; -
{4) emergency response; (5) personnel
training; and (6) environmental safety
and health management practices. The

- accident risk for Ross Aviation was

estimated using National Transportation
Safety Board accident fatality data for
commercial aircraft operations in accor-
dance with 14 CFR 121, 125, and 127.
The Ross Aviation accident probability is
2.7x10 per year and is documented in
the Defense Programs Transportation
Risk Assessment (DOE 1993n:5).
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study produced a probabilistic assess-
ment of the risks associated with acciden-
tal dispersal of radioactive material being
transported by DOE’s Transportation
Safeguards System; by DOE’s air cargo
contractor, Ross Aviation, Inc.; or by
military airlift. The Albuquerque Opera-
tions Office assessment shows that the

probability of an accident by Ross:

Aviation is 2.7x10™ per year. The assess-
ment also shows that the annual tritium
release 5probabi]ity for Ross Aviation is
1.0x10™ and the heaith risk from the acci-
dental release of tritium is 9.0x10°8 latent
cancer fatalities per year. A more detailed
discussion of the assessment is included
in the classified appendix of this Pro-

The Defense Programs Transportation Safety
Analysis Report will also consider other transporta-
tion risk studies, such as the ongoing Department of
Defense (DOD) and DOE’s Study on the Logistical
Transportation of Nuclear Weapons, which evaluates
the transport of weapons to and from DOD sites.

G.3 HAZARDOUS MATERIALS PACKAGING
{MATERIALS CONTAINMENT)

Hazardous materials are those substances or
materials capable of posing an unreasonable risk to
health, safety, and property. To protect the public
health and safety, packaging must be selected based
upon the nature of the hazardous material being
shipped. AH hazardous materials transported by or
for DOE must meet the packaging (containment)
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requirements prescribed by the Department of Trans-
portation {DOT) under 49 CFR and other applicable
Federal regulations.

For purposes here, hazardous materials are character-
ized as either common or Complex-unique.
Common hazardous materials are those transported
in commerce by for-hire transportation carriers.
Approximately 96 percent of the Complex’s
hazardous material shipments are transported this
way.

Complex-unique hazardous materials are radioactive
special materials that include limited-life compo-
nents {e.g., tritium reservoirs). Complex-unique
hazardous materials are produced by DOE and
require special physical protection (safeguards) in
transit for safety and security. Complex-unique
hazardous materials are transported by govemment-
controlled vehicles. The packagings for both
common and Complex-unique hazardous materials
are explained below.

G.3.1 Packaging for Common Hazardous
Materials

Packaging used by DOE for most hazardous
materials shipments is either certified to meet specific
performance requirements or built to specifications
described in DOT hazardous materials regulations
(49 CFR). Most hazardous materials would be trans-
ported in relatively simple, unsophisticated 55-gallon
or smaller steel drums, cardboard or wooden boxes,
gas cylinders, and cargo tanks. For less harmful
radioactive materials, DOT Specification Type A
packaging is used. These packagings must retain
their contents under normal conditions of transport.

Sensitive radicactive materials shipments require use
of highly sophisticated Type B packaging, designed
to prevent the release of its contents under all credible
transportation accident conditions. Though
packaging and transportation are regulated by DOT
under 49 CFR, the Nuclear Regulatory Commission
(NRC) promulgates the standards and regulations for
the packaging used to transport highly radioactive
and fissile materials under 10 CFR 71. Federal certi-
fication for these packaging types can take up to
5 years and cost over 31 million for each packaging
design due to the severe testing conditions required.

Hazardous radioactive materials such as solidified
high-level waste (HLW) and spent nuclear fuel must
be packaged and transported in heavily shielded,
virtually indestructible shipping casks in accordance
with 10 CFR 71. Cold (unirradiated) fuel packaging
must also meet 10 CFR 71 regulations. This
packaging must retain its contents under credible
accident conditions. There has not been a significant
release of material under normal or accident transport
environments in more than 40 years.

G.3.2 Packaging for Limited-Life Companents

In addition to meeting the stringent Type B contain-
ment and confinement requirements of NRC’s
10 CFR 71 and DOT’s 49 CFR, packaging for
nuclear weapons and components, including tritium
reservoirs, must be certified separately by DOE,
Limited-life components must be transported in
DOE’s closed, government-owned and operated
Transportation Safeguards System for intersite trans-
port. Contract air carrier (Ross Aviation), military
airlift, and specially designed safe secure trailers are
utilized to ensure high Ievels of safety and physical
protection. Limited-life components are shipped in
H1616 type packaging designed to contain the
material and radiation in an accident.

G.4 TRANSPORTATION OF RADIOACTIVE WASTE

DOEFE’s spent nuclear fuel and HLW produced by
defense program activities are currently stored at
reactor or DOE sites. The safe and permanent
disposal of this nuclear waste, including its transpor-
tation, is the responsibility of DOE.

The Nuclear Waste Policy Amendments Act of 1987
specified that Yucca Mountain, NV, will be the one
site evaluated as a permanent repository. Legislation
prohibits the shipment of defense spent nuclear fuel
to the repository; however, HLW from defense
program activities may be shipped to the repository.

DOE has future plans to move the spent nuclear fuel
to a monitored retrievable storage facility for
temporary storage, where the material will be consol-
idated and prepared for further transport and final
storage at a permanent repository. DOE expected the
monitored retrievable storage facility to be opera-
tional by 1998; however, a monitored retrievable
storage facility site has yet to be selected. By law, the
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monitored retrievable storage facility cannot handle
or store military waste and can store commercial
spent fuel only temporarily. If a monitored retriev-
able storage facility is licensed and becomes opera-
tional, spent nuclear fuel wili be transported by truck,
rail, barge, or a combination of these modes to the
monitored retrievable storage facility. After consoli-
dation at the monitored retrievable storage facility,
the spent nuclear fuel would be shipped in dedicated
trains to the repository. A 100-ton gross weight
NRC-approved cask is being developed for the rail
transportation of this spent nuclear fuei to the repos-
itory. Defense HLW would be shipped directly to the
repository, mainly by rail from DOE sites where it is
stored.

The tritium supply and recycling functions do not
generate transuranic (TRU) waste. TRU waste,
however, is generated at the proposed sites from
unrelated activities. The following is a summary of
the planned disposal for TRU waste. The WIPP,
26 miles from Carlsbad, NM, is scheduled to be the
Nation’s first geologic repository for TRU waste.
Base facility construction was completed in 1989, but
use is being delayed to satisfy legal, technical, envi-
ronmental, and logistical requirements. DOE ulti-
mately hopes to ship 8,500 drums of TRU waste to
WIPP. Ninety-seven percent of the waste scheduled
for WIPP will be contact-handled TRU waste that
can be safely handled by workers without special
protective clothing. -Contact-handled TRU waste
will be shipped via trucks in Transuranic Packaging
Transporters, canisters designed to hold fourteen
55-gallon drums. Remote-handled TRU waste is to
be handled and transported in specially shielded con-
tainers because of its higher level of radioactivity.
No remote-handled TRU waste will be emplaced at
WIPP during the initial 5-year test phase.

Radioactive low-level waste (LLW) results from
industrial processes and includes radioactively con-
taminated paper, protective clothing, cleaning mate-
rials, metal and glass equipment, tools, and
construction items. The Complex’s LLW is disposed
of at permitted onsite locations with the exception of
Pantex, which ships LLW to NTS. Waste that is
equivalent to NRC-designated Greater-Than-Class-C
LLW has a higher concentration of radionuctides and
1s generally not acceptable for near-surface disposal.
DOE has developed a leng-range strategy to dispose
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of Greater-Than-Class-C LLW either in conjunction
with a HLW repository or in a separate facility.

Mixed waste contains both radioactive and other

-hazardous components. Mixed HLW will be placed

in a repository, mixed TRU waste will be shipped to
WIPP, and mixed LLW will be held onsite or shipped
to NTS after approval of its pending permit.

G.5 METHODOLOGY TO DETERMINE RISK OF
TRANSPORTING LOW-LEVEL WASTE

With the exception of Pantex, all sites being consid-
ered for the tritium supply and recycling facilities
either have or have planned an onsite LLW disposal
facility. The incremental increase in risk of transport-
ing LLW from Pantex as a result of locating tritium
supply and recycling facilities at Pantex was esti-
mated. The waste type reflects the isotopic composi-
tion of LLW produced by tritium supply and
recycling facilities. The isotopic composition was
developed based upon information in the Integrated
Data Base for 1992: U.S. Spent Fuel and Radioac-
tive Waste Inventories, Projections, and Characteris-
tics (DOE/RW-0006). Because the actual waste
composition in the future is uncertain, conservative
assumptions were used where appropriate.

Argoenne National Laboratory-West calculated the
risks of transporting LLW from Pantex to NTS using
the RADTRAN 4 computer code (PX DOE 1993a:1).
This risk analysis model was developed by Sandia
National Laboratories, NM, to calculate the risks
associated with'the transportation of radioactive
materials by various modes. The code has been
extensively updated since it was first issued in the
late 1970s and has been used to assess risk for all
recent DOE National Environmental Policy Act
(NEPA) documents involving the transport of radio-
active materials. The RADTRAN 4: Volume 3 User
Guide (SANDE9-2370) contains derivations of the
model, assumptions, and other data necessary to use
the code.

All LLW would be transported from Pantex to NTS
in a solid form. A typical shipment consists of eighty
55-gallon (208-liter} drums transported in an
enclosed semitrailer. Each drum is assumed to be
fully loaded, resulting in a total shipment volume of
21.7 cubic yards (yd3). The truck is assumed to
operate as an “exclusive-use” vehicle. Risks were
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calculated separately for occupational (truck crew
members) and nonoccupational exposure groups for
normal (incident-free) conditions. Normal risk is
directly proportional to the external exposure rate in
the vicinity of a loaded shipment. For exclusive-use
shipments, the dose rate may not exceed 2 millirem
(mrem) per hour in the crew compartment and
10 mrem per hour at 2 meters from the lateral
surfaces of the conveyance, in accordance with
10 CFR 71. In general, the dose rate measured
2 meters from a typicat LLW shipment is on the order
of 1 mrem per hour or Iess and seldom reaches the
10 mrem per hour regulatory limit
(PX DOE 1993a:1). Since trititum LLW is a low-
energy beta emitter that is shielded by its packaging,
radiation outside the package is not detectable.
Therefore, for normal operations, the transport of
tritium LLW poses no increased risk to transportation
workers or to the public.

The risk from accident conditions results from the
release and dispersal of radioactive material to the
environment following an accident and the subse-
quent exposure of people via a number of potential
pathways. Because accident occurrences are infre-
quent and statistical in nature, accident risks are cal-
culated by multiplying the consequences of an
accident by the probability of the accident occurring;
therefore, accident risk estimates can be directly
compared to incident-free risks. A representative
highway route from Pantex to NTS was calculated
using the HIGHWAY computer code. The calculated
route conforms to all applicable routing regulations
and common practices but may not be the actual
route used for LLW shipments. The representative
route is 1,200 miles. Accident occurrence and
fatality rates were determined using state-level and
national statistics. The severity categories for the
release of radioactive material during accidents are
described in the NRC’s regulation, Final Environ-
mental Statement on the Transportation of Radioac-
tive Material by Air and Other Modes (NUREG-
0170). As aconservative measure, all 80 drums were
assurned to be equally breached during an accident of
sufficient severity. For a given release, 10 percent of
the radioactive inventory was assumed to become
aerosolized and dispersed, with 5 percent of the aero-
solized fraction being respirable. Tritium is shipped

in solid form, but could become vaporized in an
accident. For tritium, 100 percent of the release was
assumed to be respirable (PX DOE 1993a:1).

The 1990 Recommendations of the international
Commission on Radiological Protection (ICRP Pub-
lication 60} provides health risk factors to convert
dose rates to fatal cancers (PX DOE 1993a:1}. For
occupational exposure groups, the conversion factor
is 4.0x10™ fatal cancers per person-rem and for non-
occupational exposure groups the conversion is
5.0x10"* fatal cancers per person-rem.

The following formulas were used to estimate the
accident-related health risk of transportmg tritium
LLW from Pantex to NTS.

(a) Effects of radiological release from an accident:

Latent cancer fatalities per year = 6.5x1077
person-rem per shipment x 3. 0x10*4cancers per
person-rem x nurmber of shipments per year

(b) Effects of nonradiological accident:

Traffic fatalities per year = 4.3x10°° fatalities per
shipment x number of shipments per year

G.6 SUPPORTING TRANSPORTATION DATA

Table G.6-1 provides a S-year summary of the
hazardous and nonhazardous cargo shipped by com-
mercial carrier to and from each of the five candidate
sites from 1987 through 1991. For the entire
Complex, cargo traffic by weight decreased approxi-
mately 15 percent per year during this period. Table
G.6-1 shows that traffic in 1991 for the sites
examined was down 57 percent from 1987 traffic, or
about the same annual percentage decline experi-
enced by the Complex as a whole.

Table G.6-2 lists all of the hazardous material
shipments by chemical for 1991, for the five
candidate sites. All of these shipments were by com-
mercial carriage.

Table G.6-3 gives air distances between selected
sites. These distances are those usunally travelled
when transporting limited-life components by Ross
Aviation,
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G.7 LARGEST COMPONENTS REQUIRING
TRANSPORTATION

The reactor vessel and steam generator are unusually
large components that require special consideration
for transport to the site for installation. Table G.7-1
provides the weight and dimensions for representa-
tive reactor vessels and steam generators for each of
the reactor technologies.

G.8 TRITIATED HEAVY WATER

Tritiated heavy water is required only for the Heavy
Water Reactor (HWR) and the Accelerator Production
of Tritium {APT) technologies.

Locating an HWR at INEL, NTS, ORR, or Pantex
would require the I-time shipment of approximately
680 metric tons of tritiated heavy water from SRS to
the selected site for the initial filling of the reactor’s
primary coolant system. Transporting this amount
would require an estimated 38 truckloads of 18 tons
each, or eighty 55-gallon drums per truckload. The
level of trittum contamination in the heavy water
varies from 3 to 13 curies per liter. At the maximum
concentration, a truckload would not exceed
2.0x10° Ci of tritium. Transporting heavy water for
the initial filling would occur within a I-year period
(DOE 1991k:K-12, K-24). DOE evaluated the risk of
transporting tritiated heavy water from SRS to INEL
(DOE 1991k:K-30, K-32); this also represents a

-

typical route in this PEIS. Based on the assessment,
the estimated cancer fatalities resulting from potential
traffic accidents associated with the transport of
tritiated water would be 3.57x107.

During the reactor’s 40-year lifetime, additional
heavy water would be needed for makeup from leaks,
transport to the Spent Nuclear Fuel Storage Basin,
and maintenance activities. The total amount of
heavy water required to be transported could be the
remainder of the 1,700 metric tons inventory
available at SRS. The potential annual cancer fatali-
ties from traffic accidents to transport the entire
1,700 metric tons inventory to meet both the initial
filling and replenishment needs is estimated to be
8.94x10°5,

Locating the APT technology at INEL, NTS, ORR, or
Pantex would reguire the shipment of approximately
86 metric tons of tritiated heavy water from SRS for
the initial fill of the helium-3 target and approxi-
mately 1 metric ton annually for makeup. The total
amount of heavy water to be transported for the life of
the APT would be approximately 126 metric tons,
The potential annual cancer fatalities from traffic
accidents to transport the entire amount of heavy
water for the APT is estimated to be 6.63x10°S,

Because tritium is a beta emitter, the radiological risk
from incident-free transportation is extremely small.

TABLE G.7-1.—Representative Vessel and Steam Generator Size

Reactor Vessel Steam Generator
Outside Qutside
Weight Length Dimensions Weight Length Dimensions
Type of Reactor {tons) (ft) (It} {tons} {1t} {ft)
Heavy Water Reactor 130 32 20 NA NA NA
Modular High 893 74 25 355 92 17
Temperature Gas-
Cooled Reactor
Advanced Light 480 43 20 310 75 16
Water Reactor
Boiiing Water/ 350 73 22 NA NA NA
Advanced Light
Water Reactor

Note: NA - not applicable.
Source: DOE 1994c:1.
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Environmental Management

APPENDIX H: ENVIRONMENTAL MANAGEMENT

This appendix provides: an overview of the Depart-
ment of Energy (DOE) environmental restoration and
waste management program including the categories
'of waste streams managed by the Department; the
applicable Federal statutes and DOE orders; waste
minimization and pollution prevention; waste treat-
ment, storage, and disposal; transportation of wastes;
and, finally, facility transition management. Site-
specific waste management activities will follow in
section H.2. Project-specific waste management
activities are addressed in appendix section A.2.

H.1 OVERVIEW
H.1.1 Waste Categories

Wastes are generated in gaseous, liquid, and solid
forms and are categorized by their heaith hazard and
handling requirements. The categories are listed in
table H.1.1.~1.

H.1.2 Applicable Federal Statutes and
Department of Energy Orders

In order to operate at most of its facilities, DOE has
entered into numerous agreements with states and the
Environmental Protection Agency (EPA) to address
compliance issues conceming certain aspects of envi-
ronmental regulatory requirernents that have arisen
due either to the age of the DOE facilities or the

uniqueness of DOE operations. For the most part, the .

DOE facilities are in compliance with the major
portion of all environmental regulatory requirements
and these compliance agreements address only a few
specific situations. At the same time, most of these
compliance agreements include a commitment from
DQCE to achieve compliance with specific require-
ments by a certain date, and a schedule and mile-
stones for achieving that compliance. These
agreements guide DOE activities, at the sites, under
applicable environmental laws, regulations, and other
standards. Compliance with the terms of these nego-
tiated agreements is one of the highest DOE priori-
ties. Site operations will be conducted consistent
with the commitments DOE has made. DOE will
work with the regulators to amend existing agree-
ments and to develop new agreements to ensure

continued compliance. Under no circumstances will
DOE’s performance, pursuant to any existing com-
pliance agreement, be compromised or diminished as
a result of the proposed action.

Most of the regulations that impact the storage, treat-
ment, and disposal of wastes were promulgated since
the original Nuclear Weapons Complex {(Complex)
was established. In many cases, the technology
available at the time the Complex was constructed
does not meet current requirements for full compli-
ance and, as a result, interim agreements have been
made with the regulatory agencies. Through contin-
uous upgrade programs, processes have been
improved or added to meet the new regulations.
Operations continue on the basis of using “best
available technology” for facilities that were in
operation before the regulation came into effect. In
the siting and construction of new facilities, the intent
is to meet current regulations and to reach the goal of
maximurmn recycle, minimal waste generation, no
liquid discharges to the surface, and to treat and
stabilize unavoidable wastes sufficient for long-term
storage or permanent disposal either onsite or offsite.

The following summarizes the applicable Federal
statutes and DOE orders:

Atomic Energy Act. The Atomic Energy Act gives
DOE the authority to manage and regulate nuclear
materials handled and generated at its facilities;
however, DOE seeks to make its intemmal guidelines
consistent with standards applied to commercial
nuclear facilities regulated by the Nuclear Regulatory
Commission (NRC). Pursuant to the Atomic Energy
Act, DOE is committed to the practice of “as low as
reasonably achievable” exposure to radiation from its
operations whereby exposures and resultant doses
are maintained as low as social, economic, technical,
and practical considerations permit.

Resource Conservation and Recovery Act. The
Resource Conservation and Recovery Act (RCRA)
was passed in 1976 as an amendment to the Solid
Waste Disposal Act of 1965. RCRA regulates the
“cradle to grave” management (generation, accumu-
lation, storage, treatment, recycle, transport, and
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TABLE H.1.1.-1.—Spent Nuclear Fuel and Waste Categories

Category Characterization
Spent nuelear fuel Nuclear reactor fuel that has been irradiated to the extent that it has undergone
significant isotopic change to the point that fission-product poisons have
reached an uneconomic threshold, DOE is no longer reprocessing spent
nuclear fuel solely to recover fissile and fertile material.

High-level Highly radicactive waste that results from the reprocessing of spent nuclear fuel
used to make nuclear weapons or energy, including liquid waste produced
directly in reprocessing, and any solid waste derived from the liquid that
contains a combination of transuranic waste and fission products in
concentrations requiring permanent isolation.

Transuranic Radioactive waste contaminated with alpha-emitting elements with a higher
" atomic number than uranium, half Iives greater than 20 years, and in
concentrations greater than 100 nanocuries per gram. Such wastes result
primarily from fuel reprocessing and from the fabrication of plutonium
weapons components and plutonium-bearing reactor fuel. Generally, little or
no shielding is required (“contact-handled™ transuranic waste), but energetic
gamma and neutron emissions from certain transuranic nuclides and fission-
product contaminants may require shielding or remote handling (“remote-
handied” transuranic waste).

Low-level Radioactive waste that is not spent nuclear fuel, hiph-level waste, transuranic
waste, or by-product material as defined by DOE Order 5820.2A. Includes
research and development fissionable test specimens with transuranic Iess than
100 nanocuries per gram. The radiation level from this waste may sometimes
be high enough to require shielding for handling and transport. In 10 CFR 61,
NRC defines four disposal categories of LLW that require differing deprees of
confinement and/or monitoring: classes A, B, C, and Greater-Than-Class C.

Hazardous Nonradioactive waste which has characteristics identified by either or both of the
following Federal statutes: the RCRA, 40 CFR 261, as amended, or the Toxic
Substances Control Act. These toxic, corrosive, reactive, or ignitable
substances, or RCRA-listed wastes have been identified as posing health or
environmental risks. Hazardous waste includes chemicals, such as chlorinated
and nonchlorinated hydrocarbons, explosives, leaded oil, paint solvents,
sludges, acid, organic solvents, heavy metals, and pesticides.

Mixed Waste containing both hazardous and radioactive constituents,

Nonhazardous {(Sanitary) Solid sanitary waste includes garbage and is routinely generated by normal
housekeeping activities and does not have a defined health risk (neither
radioactive nor hazardous). Solid sanitary waste is regulated under RCRA,
Subtitle D. Liquid sanitary waste includes sewage and industrial waste, which
are treated in a wastewater process before discharge to a publicly owned
treatment works or surface waters. The management of liquid sanitary waste is
regulated by the Clean Water Act and the National Pollutant Discharge
Elimination System,

Nonhazardous (Other) Other wastes that do not have a defined health risk such as proéess wastewater.
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disposal) of hazardous waste, nonhazardous waste,
underground storage tanks containing petroleum
products and hazardous substances, and medical
waste, Subtitle C of RCRA mandates that hazardous
wastes be treated, stored, and disposed of in a manner
that will minimize the threat to human health and the
environment. To carry out this mandate, RCRA
requires that owners and operators of hazardous
waste treatment, storage and disposal facilities obtain
operating or post-closure care permits for certain
waste management activities,. RCRA defines the
requirements for treatment, storage, and disposal
facilities. Subtitle D of the law addresses the man-
agement of nonhazardous solid waste. Title 40 of the
Code of Federal Regulations implements the
statutory provisions of RCRA.

Land Disposal Restrictions. The Hazardous and
Solid Waste Amendments to RCRA enacted in 1984
required EPA to evaluate all listed and characteristic
hazardous wastes according to a strict schedule and
to develop requirements by which disposal of these
wastes would be protective of human health and the
environment. The implementing regulations for
accomplishing this statutory requirement are estab-
lished with the Land Disposal Restrictions program.
The Land Disposal Restrictions regulations
(40 CFR 268) impose significant requirements on
waste management operations and environmental
restoration activities. For hazardous wastes
restricted by statute from land disposal, EPA is
required to set levels or methods of treatment that
substantially reduce the waste’s toxicity or the Iikeli-
hood that the waste's hazardous constituents will
migrate. After the Land Disposal Restrictions
effective date, restricted wastes that do not meet
treatrnent standards are prohibited from land disposal
unless they qualify for certain variances or exemp-
tions. EPA has promuigated standards for each of the
five statutorily designated categories through the
following Land Disposal Restrictions rulernakings:

+ Solvent Dioxin Rule. Land Disposal
Restrictions and corresponding treatment
standards for solvents and dioxins,
including mixed wastes containing
solvents and dioxins, went into effect on
November 8, 1986, and November 8,
1988, as set forth in 40 CFR 268.30 and
40 CFR 268.31, respectively.

+ California List Rule. Land Disposal
Restrictions and corresponding treatment
standards for California list wastes,
including mixed wastes containing Cali-
fornia list wastes, went into effect on
July 8, 1987, as set forth in 40 CFR
268.32.

» For the remaining listed or identified
wastes, the Hazardous and Solid Waste
Amendments directed EPA to establish a
three-phased schedule for the effective
date of Land Disposal Restrictions and
the promuigation of treatment standards
by EPA. Land Disposal Restrictions and
corresponding treatment standards for
these scheduled wastes are set forth in
40 CFR 268.33 through 268.35. For the
“scheduled wastes” that were the
hazardous waste component in mixed
waste, EPA deferred issuing treatment
standards until the issuance of the last
phase (the Third Thirds Rule) on June 1,
1990, This rule established a national
capacity variance for mixed wastes iden-
tified as hazardous because they contain a
component that was a first third, second
third, or third third scheduled hazardous
waste.

In addition to prohibiting disposal before appropriate
treatment, Land Disposal Restrictions prohibit any
storage of Land Disposal Restrictions-prohibited
hazardous wastes (including mixed waste} except
“for the purpose of the accumulation of such quanti-
ties of hazardous waste as are necessary to facilitate
proper recovery, treatment, or disposal”
(40 CFR 268.50). EPA has determined that storage
of hazardous waste pending development of
treatment capacity does not constitute storage to
accumulate sufficient quantities to facilitate proper
recovery, treatment, or disposal.

Underground Storage Tank Provisions. The require-
ments for the facilities that use tank systems for
storing or treating hazardous waste are outlined in
40 CFR 264, Subpart J. These requirements include
the assessment of the existing tank system’s integrity,
the design and installation of new tank systems or
components, and secondary containment. Hazardous
wastes or treatment reagents are not placed in a tank
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system if they could cause the tank, its ancillary
equipment, or the containment system to rupture,
leak, corrode, or otherwise fail. Controls and
practices to prevent spills and overflows from tank or
containment systems are also required. Inspection
requirements, procedures for response to leaks or
spills, the disposition of leaking or unfit-for-use
tanks, and closure and post-closure care requiremnents
are also outlined in 40 CFR 264, Subpart ], Ignitable
or reactive and incompatible hazardous wastes have
special requirements.

Resource Conservation and Recovery Act Correc-
tive Action Program. Hazardous waste permits
require sites to institute corrective action programs
for investigating Solid Waste Management Units.
This program applies to all operating, closed, or
closing RCRA facilities.

Federal Facility Compliance Act., The Federal
Facility Compliance Act was passed in 1992 and
includes provisions concerning DOE compliance
with RCRA land disposal restrictions requirements
for mixed waste. The Federal Facility Compliance
Act requires DOE to have approved site-specific
mixed waste treatment plans and related orders in
place three years from the date of enactment in order
to avoid the imposition of fines and penalties (except
for sites already subject to a permit, agreement, or
order addressing compliance with the RCRA land
disposal restrictions storage prohibition).

In an April 6, 1993, Federal Register notice
(58 FR 17875}, DOE published its schedule for sub-
mitting plans for treating mixed wastes for each
facility at which DOE generates or stores mixed
waste. DOE has published two interim versions of
the plans required by the Federal Facility Compli-
ance Act for each of its sites to facilitate discussions
among states and other interested parties. DOE is
working on the plans with the regulatory agencies
and will continue to do so throughout the process.
For mixed waste for which identified treatment tech-
nologies exist, the plans must provide a schedule for
submitting permit applications, entering into con-
tracts, initiating construction, conducting systems
testing, starting operations, and processing mixed
wastes. For mixed waste without an identified
treatment technology, the plans must include a
schedule for identifying and developing technolo-
gies, identifying the funding requirements for
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research and development, submitting treatability
study exemptions, and submitting research and
development permit applications. In cases where
DOE proposes radionuclide separation, the plan must
also provide an estimate of the volume of waste that
would exist without such separation, and cost
estimates and underlying assumptions. DOE sites
will provide treatment plans in three phases during
the development process: Conceptual plans were
completed in October 1993 and draft plans in August
1994. Final proposed plans are due to be completed
no later than February 1995. DOE will also prepare
summary documents of the conceptual, draft, and
final plans to provide a national picture of DOE’s
technology needs and possible options for treatment
of its mixed waste. The summaries will be provided
to all states and made available to other interested
parties.

Comprehensive Environmental Response, Com-
pensation, and Liability Act. The Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act
(SARA) of 1986, provides liability, compensation,
cleanup, and emergency response for hazardous sub-
stances (including radionuclides) released to the
environment. The cleanup of inactive waste disposal
sites is one of the major requirements of CERCLA. It
provides for prioritization of cleanup actions
{National Priorities List (NPL) or Superfund List),
and directs that a Federal Facility Agreement be
negotiated with EPA and the state to coordinate
CERCLA and RCRA compliance activities in one
comprehensive strategy for each Federal facility.
CERCLA also requires public participation in the
selection of remediation alternatives, and this
involvement or participation usually addresses the
requirements of CERCLA, RCRA and the Nartional
Environmental Policy Act (NEPA). Title III of
CERCLA further requires that the National Response
Center (operated by the U.S. Coast Guard) be
notified in the event that a non-permitted release of a
reportable quantity of hazardous substance or radio-
nuclide occurs. In the case of such a release, the
National Response Center alerts the appropriate
Federal emergency personne] who assess the event,
formulate response, and notify cognizant local
emergency agencies. SARA requires industries to
report the hazardous substances used at their facili-
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ties to include reporting inventories of these sub-
stances.

National Contingency Plan. The National Contin-
gency Plan is an implementation regulation that sets
forth requirements necessary to comply with
CERCLA and SARA. For every site that is targeted
for remedial response action under Section 104 of
CERCLA, the National Contingency Plan requires
that a detailed Remedial Investigation/Feasibility
Study be conducted. The Remedial Investigation
emphasizes data collection and site characterization.
Its purpose is to define the nature, extent, and signif-
icance of contamination at a site in order to evaluate,
select, and design a cost-effective remedial action.
The Feasibility Study emphasizes analysis of data
and decision making; it uses results from the
Remedial Investigation to develop response objec-
tives and alternative remedial responses. These alter-
natives are then evaluated in terms of their
engineering feasibility, public health protection,
environmental impacts, and costs. The Remedial
Investigation/Feasibility Study leads to a decision
which sets forth the method selected for remedial
action to clean up the National Priorities List site.
Under the provisions of CERCLA, Federal facilities
have the lead for CERCLA actions.

Toxic Substances Control Act. TSCA was enacted
in 1976 to ensure that the manufacture, sale, storage,
and disposal of toxic chemical substances do not
present an unreasonable risk of injury to health or the
environment. Its applicability to DOE sites deals
principally with the management and disposal of
polychlorinated biphenyls (PCBs), asbestos, and
dioxin. The problem created by radioactively con-
taminated PCBs, asbestos, and dioxin is that
currently there is a limited capability to treat these
materials. Although the concentrations of radionu-
clides are relatively low, approximately 2 million
pounds of radioactively contaminated PCBs and
PCB-contaminated material are destroyed annually
by the K-1435 TSCA Incinerator at K-25 at Oak
Ridge Reservation (ORR).

Clean Air Act. The original Clean Air Act (CAA)
was passed in 1955 and was wholly replaced by the
Air Quality Act of 1967, although the name Clean Air
Act is still used. Tt has been recently reauthorized.
The CAA establishes air quality requirements and
pollutant emission limits. The National Emissions

Standards of Hazardous Air Pollutants (NESHAP) is
a section of the CAA that sets air quality sfandards
for air emissions such as radionuclides, benzene,
beryllium, and asbestos. NESHAP regulations
require the use of EPA-approved monitoring instru-
mentation, sampling methodology, calculations, and
modeling for each Federal facility.

Clean Water Act. The Federal Water Pollution
Control Act (CWA), as amended by the Clean Water
Act of 1977 (commonly referred to as Clean Water
Act), establishes a Federal/state scheme for control-
ling the introduction of pollutants into the Nation’s
water. The CWA created the National Pollutant
Discharge Elimination System (NPDES) program.
This program regulates nonradiological effiuent dis-
charges to ensure that surface water bodies meet
applicable water quality standards. Each discharge
point (outfall) is permitted through the NPDES
program. New NPDES permit regulations for storm-
water discharges will require DOE to characterize
surface runoff during rain events.

Safe Drinking Water Act. The Safe Drinking Water
Act (SDWA) was enacted in 1975 and is designed to
protect drinking water resources. Primary drinking
water standards set by the SDWA apply to drinking
water “at the tap” as delivered by public water
systems. Of equal significance is that drinking water
standards are used fo determine groundwater protec-
tion regulations under a number of other statutes.
The SDWA requires DOE to obtain permits and
complete sample analyses and site inspections of
public/industrial water supplies and sources of
drinking water. It also imposes requirements on
installation and maintenance of drinking water wells.

Department of Energy Orders. The primary DOE
orders governing waste management are as follows:

+ DOE Order 5400.1, General Environ-
mental Protection Program. Establishes
environmental protection program
requirements, authorities, and responsi-
bilities for DOE operations for assuring
compliance with applicable Federal,
state, and local environmental protection
laws and regulations, Executive orders,
and internal department policies.
Requires the preparation of waste mini-
mization plans that describe how waste
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minimization activities will be promoted
and implemented.

* DOE Order 5400.4, Comprehensive Envi-
ronmental Response, Compensation and
Liability Act Requirements, Establishes
DOE’s instructions for implementing
CERCLA program and defines actions to
identify and evaluate inactive waste sites
at DOE installations. Directs the
custodian to take action to improve
control of substance migration from such
sites.

» DOE Order 5480.3, Safety Requirements
Jor the Packaging and Transportation of
Hazardous Materials, Hazardous Sub-
stances, and Hazardous Wastes. Estab-
lishes the requirements for the packaging
and transportation of hazardous materi-
als, hazardous substances, and hazardous
wastes. :

* DOE Order 5820.2A, Radioactive Waste
Management. BEstablishes policies and
guidelines by which DOE manages its
radioactive waste, waste by-products, and
radioactively-contaminated surplus facil-
ities.

H.1.3 Waste Minimization and Pollution
Prevention

Waste minimization is the reduction, to the extent
feasible, of radioactive and hazardous waste that is
generated before treatment, storage, or disposal of
the waste. Pollution prevention fully utilizes source
reduction techniques in order to reduce risk to public
health, safety, welfare, and the environment, and
environmentally sound recycling to achieve these
same goals. When planning for facilities to be con-
structed by 2010, it will be necessary to consider
currently available technology while providing
modular, flexible designs that can incorporate
process improvements as they become available. In
accordance with Executive Orders 12856, 12873, and
DOE policy, the tritium supply and recycling facili-
ties would be designed for waste minimization with
an overall operating philosophy of pollution preven-
tion. This waste minimization program will contrib-
ute to decreases in waste treatment, storage, and
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disposal costs and lower health risks to workers and
the public. Technical approaches are being sought to
optimize the number of production cperations
required, increase the use of nonhazardous chemicals
and environmentally benign waste-producing chemi-
cals, increase the use of recyclable chemicals and
materials, and implement the new design or redesign
of existing processes and products. Some criteria
useful in determining successful technology include
improved processing yield, reduced quantities of
scrap, reduced waste and processing of by-products,
reduced use of hazardous chemicals, positive return
on investment, and continued product quality.

H.1.4 Waste Treatment, Storage, and Disposal

Treated waste is waste that, following generation, has
been altered chemically or physically to reduce its
toxicity or prepare it for storage or disposal. Waste
treatment can include volume reduction activities,
such as incineration or compaction, which may be
petformed on a waste prior to either storage or
disposal or both. Stored waste is a waste that,
following generation {(and usually some treatment), is
being (temporarily) retained in a retrievable manner
and monitored pending disposal. Disposed waste is
a waste that has been put in final emplacement to
ensure its isolation from the environment, with no
intention of retrieval. Deliberate action is required to
regain access to the waste, Disposed wastes include
materials placed in a geologic repository and buried
in landfiils.

Waste that is staged for processing will be stored
according to its characterization and form. The
disposal of waste from the Complex will be managed
by the DOE Office of the Assistant Secretary for
Environmental Management (EM). A facility for
disposal of retrievable and newly generated transu-
ranic (TRU) waste near Carlsbad, NM, is planned.
All surface facilities at the Waste Isolation Pilot Plant
(WIPP) have been completed. To date, only under-
ground excavations for the test phase have been done
and the remaining excavation will be completed once
the facility is operational. The original planned test
phase has been abandoned and in its place an experi-
mental program, at INEL, will be conducted to
develop the technical data to support the permit
application under 40 CFR 191 and 40 CFR 268.
Once operational, WIPP would become a permanent
disposal site. The total projected capacity of WIPP is -
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229,600 yd?, of which 9,260 yd® can be remote-
handled. Options for the interim storage of TRU
waste will be evaluated in the EM PEIS. Yucca
Mountain is a site being studied to determine its suit-
ability for the disposal of commercial spent nuclear
fuel and defense high-level waste (HLW). Since the
availability of offsite disposal sites for HLW, TRU
waste, mixed waste, and spent nuclear fuel is
uncertain at this time, this PEIS has evaluated the
storage of mixed waste and spent fuel within the
Complex for the life of the facilities that generate the
waste. No HLW or TRU waste will be generated as
part of tritium supply and recycling. The remainder
of this section discusses some of the treatment,
storage, and disposal options that may be utilized
with the various waste streams from Complex facili-
ties.

Gaseous Waste. Gaseous wastes can be nonhazard-
ous (e.g., inert gases and air), hazardous {(chlorinated
hydrocarbon vapor, polyaromatic hydrocarbon
vapor), or radioactive (e.g., tritium and xenon). Most
hazardous gaseous wastes are combustible, and may
be incinerated to destroy the hazardous constituents,
converting the combustibles into carbon dioxide and
water vapor, while capturing any particulates that
may result. When a particulate (ash) is contaminated
with heavy metals, the end product must be stabilized
into an approved solid form suitable for disposal.

Gaseous radioactive wastes are held for interim
storage in tanks; adsorbed on surfaces in filters,
molecular sieves, or active beds; refrigerated and
liquefied or solidified; or reacted to an aqueous
solution, A minimal quantity of radioactive gas
below the permitted limits will escape into the atmo-
sphere because it is not possible to retain every atom
of gas within the process with today’s technology.
The expected release of radioactive gases is listed in
the project descriptions in appendix section A.2.
Gaseous waste may be oxidized, mixed with other
liquid wastes, or solidified in a stable form for long-
term disposal. Reactive gases such as tritium are
captured on reactive beds, in melecular sieves, or in
cryogenic traps for recycling back to the process.
Inert radioactive gases such as xenon and argon can
be separated by cryogenic capture and held in storage
tanks until they decay sufficiently to permit release.
Gases that decay to metals can be captured on
activated charcoal beds and held until they can be sta-
bilized, packaged, and disposed of as solid waste.

When sufficiently decayed, gases may be released to
the atmosphere.

Liquid Waste. Liquid radioactive wastes are
processed according to their chemical nature and
radiological sources and activities. Liquid wastes
that meet release criteria in applicable regulations
can be released at permitted discharge points. Where
conditions permit, liquids can be processed and
recycled to replace virgin feedstocks. Waste process-
ing removes the hazardous or radioactive contami-
nants from the releasable or recyclable liquids. The
largest volume of liquid radioactive waste is LLW,
typically in aqueous solution from process opera-
tions. Some of this waste is contaminated with
hazardous compounds stch as solvents or resins and
the result is a liquid mixed waste. Liquid HLW or
TRU waste will not be generated in tritium supply
and recycling facilities, but will be part of the
reference conditions at candidate sites where spent
fuel or target processing was conducted. This
includes wastes containing TRU, as from the extrac-
tion of plutonium. The desired final waste form for
liquid wastes is a stable solid that is resistant to
stresses from heat generation and from internal and
external physical loads. The form must rematn stable
while stored and not allow the radioactive constitu-
ents to migrate to the surroundings.

Mixed waste will often have combustible constitu-
ents. These are most readily decomposed in thermal
treatment (incineration) or chemical reaction
resulting in the creation of an ash. The resulting
material will be granular and suitable for stabilization
in a cemented form in which the hazardous constitu-
ents (radionuclides and heavy metal compounds) are
bound in compounds which have an affinity for heavy
metals and radionuclides. These processes have been
utilized in various forms, and their retention proper-
ties have been credibly demonstrated.

Liquid LLW is normally processed to reclaim or
remove the excess water, leaving a saturated salt
solution. This can be accomplished by clarification
processes normal to water treatment, or by evapora-
tton. This usually results in the greatest volume
reduction for liquid waste. The subsequent stabiliza-
tion and solidification of the concentrated solution
results in a waste form that will not leach its active
constituents for a time sufficient to allow the radioac-
tive constituents 1o decay.
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A method for stabilizing HLW for disposal is to
process if inito borosilicate glass cast within stainless
steel cylinders. These are shock-resistant, elastic
forms suitable for permanent disposal in an engi-
neered repository. They also provide excellent
retention during Iong-term interim storage. In the
preferred practice, the liquid waste stored in large
tanks is pumped directly into the vitrification process
where the liquid is evaporated and the remaining salt
is fused with borosilicate into the glass waste form.
In some processes (i.e., at INEL’s Idaho Chemical
Processing Plant), the waste is evaporated to calcine
which is stored in a granular form for later process-
ing. The disadvantage of this process is that airborne
particulate matter is generated when the product is
handled. The advantage is that the calcine can be
stored safely in a stable form until it can be vitrified,

Liquid radioactive and hazardous wastes are usually
stored in tanks where they are staged for further pro-
cessing. Processes are employed to concentrate the
hazardous constituents. These processes result in
very significant volume reductions, with the
reclaimed water processed to a purity sufficient for
permitted discharge or recycle.

Liquid hazardous waste concentrates may contain
combustive hydrocarbons and/or heavy metal con-
taminants. These can be treated by incineration to
produce a dry waste. If this waste is still hazardous
after treatment, it can then be processed into a stabi-
lized solid that will not leach its hazardous constitu-
ents while in storage or in a repository. Liquid low-
level and noncombustible hazardous waste can also
be processed into a stabilized solid form for storage
and disposal.

Solid Waste. Solid radioactive wastes typically
consist of contaminated materials (e.g., filters,
clothing, storage vessels, cleaning materials, and
toois) that have been used in or contaminated by
nuclear materials processing. The term is also
applied to those stabilized forms resulting from
gaseous or liquid waste processing. In solid waste
handling, forms and materials are segregated, com-
bustibles are incinerated, and the resultant materials
are reduced in volume, stabilized if necessary, and
packaged in specified containers for storage or
disposal.
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HLW is stored at two of the sites considered for
tritium supply and recycling. It is stored as calcine
granules at Idaho National Engineering Laboratory
(INEL} in underground vaults and in tanks as liquid
at Savannah River Site (SRS). It will be processed to
a glass/ceramic (INEL} and borosilicate glass (SRS),
stored in an engineered facility onsite, and eventually
shipped to 2 Federal repository.

Dry LLW that consists of protective clothing, con-
tainers, process materials, and equipment is stored in
specified containers designed to retain the waste con-
stituents for a time sufficient to permit decay of the
radioactive constituents.

Solid hazardous wastes may contain combustible
hydrocarbon compounds or mixtures with heavy
metal contamination. These wastes are often treafed
by incineration and disposed of in a landfill if the ash
is nonhazardous. If the ash contains heavy metals it
can be stabilized with cement and binders and
disposed of in a RCRA-permitted facility. Wastes
that retain their hazardous constituents after process-
ing must be packaged into forms that will retain the
hazardous constituents safely within the waste form.
For LLW or hazardous waste that results from liquid
waste processing or incineration, the accepted form
is a cemented solid.

Some mixed waste can be processed to remove its
hazardous constituents and be disposed of as LLW.
Otherwise, it can be processed into stabilized forms
and packaged for retrievable storage in an engineered
facility until a licensed facility is available for,
permanent disposal. Solid nonhazardous wastes
from process wastewater evaporation ponds or from
sanitary waste treatment plants are usually deposited
as sludge in a landfill.

Spent Nuclear Fuel. As described in each of the
technology descriptions in appendix section A.2,
spent nuclear fuel from the reactor-based tritium
supply alternatives will be stored within the tritium
supply facility. The fuel will be kept in water-cooled
storage until its decay heat has decreased sufficiently
to permit dry storage. Several commercially
available options for dry storage have been licensed
by the NRC, and the facilities required will be rela-
tively small, utilizing a small percentage of the land
area required for the tritium supply plant. Spent
nuclear fuel will not be reprocessed but will eventu-
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ally be placed in & Federal repository. Spent nuclear
fuel is considered a resource, not categorized with
nuclear waste, and thus is not included in waste
inventories. Since it is radioactive material that must
be stored, managed and handled, it is included here
for each site to provide baseline information on its
impact on land and facility use.

H.1.5 Transportation

DOE complies with applicable Department of Trans-
portation {DOT) regulations (10 CFR 71 and
49 CFR) when shipping hazardous materials over
public roads. Transportation, especially for radioac-
tive material, is highly regulated by Federal, state,
and local laws. The stringent packaging require-
ments, combined with strict regulations and proce-
dures governing the shipment of hazardous and
radioactive material, ensure that transport is a safe
activity. Federal DOT regulations require the use of
appropriate warning placards on vehicles and labels
on packages to alert workers, officials, and the public
to the hazardous nature of the shipped material. The
use of placards on vehicles and waming labels on
packages is a joint responsibility of the carrier and
the shipper. The labels and placards are familiar to
emergency response personnel and are valuable in
determining content and hazard information.

Shipments of hazardous materials, including radioac-
tive materials, must be accompanied by properly
completed shipping papers such as bills of lading and
cargo manifests, which contain detailed information
on the material being transported. These papers must
be kept in the vehicle transporting the material and
must be available for inspection by responsible
officials at any time. The shipper must ceriify on the
shipping papers that the hazardous material offered
for transportation is properly classified, packaged,
marked, labeled, and made ready for transportation
according to all DOT regulations.

Radioactive material is shipped in secure packages.
Type A packages contain small amounts of radioac-
tive material and are designed to withstand normal
conditions of transport. Type A packages are
subjected to rigorous water spray, free-fall compres-
sion, and penetration tests carried out in sequence to
ensure that radioactive materials are contained. Type
B packaging is designed to contain more hazardous,
and larger amounts of, radioactive waste. It can

withstand severe accident conditions and contain
radioactive materials under any credible circum-
stance.

All DOE sites under consideration for the tritium
supply and recycling facilities except Pantex either
have or have planned an onsite LLW disposal facility.
For the purposes of analysis in this PEIS, it is
assumed that all LLW to be generated at Pantex
would be shipped to NTS per current practice. As
shown in table H.1.5-1, data from the DOE Inte-
grated Database Program was used to calculate LLW
disposal land usage factors from 1990 to 1993 for
INEL, NTS, and SRS. To determine a usage factor in
the waste management impact analysis, an average
value was calculated and then rounded down to the
nearest hundred cubic yard. Therefore, the following
disposal land usage factors were used for the lmpact
assessments: 3,300 yd per acre (INEL), 3,200 yd

per acre (NTS), and 4,500 yd per acre (SRS). For

TABLE H.1.5-1.—Low-Level Waste Disposal

Land Usage Factors
Total Estimated Land
Cumulative Area Usage
Yolume Utilized Factor
Site (yd?) (acres)  (yd>facre)
1993
INEL - 192,379 79.8 2411
NTS 599,610 4304 1,393
SRS 870,099 167.8 5,185
1992
INEL 191,353 524 3,652
NTS 575,106 135.9 4,232
SRS 849,775 193.2 4,398
1991
INEL 190,045 524 3,627
NTS 548,816 1359 4,038
SRS 832,772 193.2 4,310
1990
INEL 188,345 524 3,594
NTS 534,167 a a
SRS 801,512 178.2 4,498
Average
INEL NA NA 3,321
NTS NA NA 3,221
SRS NA NA 4,598

8 No data available.
Note: NA - not applicable.
Source: DOE 1991h; DOE 1592f; DOE 1994 ¢; DOE 1994d.
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the grogosed Class TI LLW disgosal facilig at ORR!

a 1,700 yd= per acre usage factor was assumed (CR
DOE 1995¢). The additional shipments of LLW
from Pantex as a result of locating tritium supply and
recycling functions at Pantex were estimated. All
LLW would be transported in a solid form. A typical
shipment consists of eighty 55-gallon (208-liter)
drums loaded into an enclosed semi-trailer type
truck. Each drum is assumed to be fully loaded,
resulting in a total shipment volume of 21.7 yd3. The
truck is assumed to operate as an “exclusive-use”
vehicle. The risks associated with these additional
shipments are discussed in section 4.7 and
appendix G.

H.1.6 Facility Transition Management

Any transition activities of facilities from a produc-
tion mode to 2 cleanup mode that are part of the
baseline for this PEIS are discussed in the facility
impacts section of chapter 4 and in section H.2 of this
appendix. Decontamination and decommissioning
(D&D) considerations of Complex facilities will be
planned for in the design.

Existing Facilities. The DOE Office of the Assistant
Secretary for Defense Programs (DP) is responsible
for the safe operation, shutdown, and ultimate dispo-
sition of facilities used to support the nuclear
weapons program. EM is responsible for final
facility disposition, which may include decontamina-
tion and decommissioning of inactive facilities or
refurbishing them for further economic development.
Transition activities will require appropriate NEPA
evaluation and will proceed consistent with the PEISs
within EM and DP. Depending on the site, facility
transition activities are in different stages of
planning. The dominant time-intensive activities are
building characterizations of the environmental
hazards related to the building and the deactivation of
the facility.

Complex Facilities. At the end of their useful life,
all potential facilities would require decommission-
ing. The transition process begins when DOE man-
agement decides to no longer operate the production
facility and ends when responsibility for the facility
is formally turned over to EM. Transition plans will
be required for all facility transfers to EM. These
plans define the actions necessary to bring the identi-
fied facilities into a condition acceptable for transfer
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to EM. Some facility transition issues raised in EM’s
scoping process for its PEIS which would be consid-
ered in the facilities design process are:

* Land use criteria defined for the period
after cleanup,

* Interim storage of mixed waste and spent
nuciear fuel.

* Disposal facilities for hazardous waste
and LLW.

The cleanup of Complex facilities will be signifi-
cantly less difficult because consideration for waste
minimization and ease of decontamination will be
included in the facility design. The Complex will be
significantly smaller, consume less material, and
generate far less contamination during process oper-
ations. The elimination of spent fuel processing and
plutonium production would greatly reduce waste
and contamination volumes. Large storage facilities
will not be necessary for liquid radicactive wastes.
The surfaces that come in contact with potential con-
taminants will be easier to decontaminate. In-
process decontamination (to reduce operational
exposures) will significantly reduce the cleanup
required at the end of life.

In spite of the best design and process practices,
many of the Complex facilities will require decon-
tamination efforts at the end of life. Because of the
necessity of working inside contaminated areas
during the cleanup phase, the potential for exposure
to cleanup workers is higher than during the opera-
tions phase. Workers would wear protective clothing
and would be supplied breathing air to minimize their
exposure,

Technologies for cleanup are established and are
improving as the experience in working with nuclear
facilities increases. The use of robotics, improved
task planning, and new materials to prevent the
spread of contamination has already improved
current cleanup activities. By the time the Complex
facilities are decommissioned, DOE will have gained
40 more years of cleanup experience; thus, further
improvements should be expected.
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H.2. WASTE MANAGEMENT ACTIVITIES
H.2.1 Idaho National Engineering Laboratory

The activities associated with the development of
reactor technology and the extraction of useful
nuclear materials at INEL have produced radioactive,
mixed, and hazardous wastes that are treated, stored,
or disposed of onsite. The ROD from the Program-
matic Spent Nuclear Fuel and INEL Environmental
Restoration and Waste Management Programs EIS
published in the Federal Register (60 CFR 28680) on
June 1, 1995, addresses cleaning up existing waste
units and bringing operations into compliance with
current applicable regulations. It deals with the
current conditions, waste management, plans for
remediation, and the development and funding of
processes to minimize waste generation and to
develop a process to dispose of future waste genera-
tion. :

Pollution Prevention. The Idaho Operations Office

has an active Waste Minimization and Pollution Pre-

vention program to reduce the total amount of waste
generated and disposed of at INEL. This is accom-
plished by eliminating waste through source
reduction or material substitution, by recycling
potential waste materials that cannot be minimized or
eliminated, and by treating all waste that is generated
to reduce its volume, toxicity, or mobility prior to
storage or disposal. The Idaho Operations Office
published its first waste minimization plan in 1990
which defined specific goals, methedology, responsi-
bility, and achievements of programs and organiza-
tions. The achievements and progress have since
been updated at least annually.

Spent Nuclear Fuel. The inventory of spent nuclear
fuel is cited here in metric tons of heavy metal based
on current sources. One hundred and seventy-seven
metric tons of spent nuclear fuel are in storage at the
Idaho Chemical Precessing Plant and 124 metric tons
are stored at the Test Area North. Spent nuclear fuel

is stored in facilities designed for a specific fuel type; |

therefore, storage capacities are not additive for the
site, There are 11.6 metric tons of graphite reactor
fuel, 10 metric tons of naval reactor fuel, and
279 metric tons of commercial and research reactor
fuels in the inventory (DOE 1993r:b-2). Continued
receipt of naval reactor and Ft. St. Vrain gas-cooled
reactor fuel would add to this inventory. Spent

nuclear fuet is stored at the Power Burst Facility, Test
Reactor Area, Test Area North, Idaho Chemical Pro-
cessing Plant, Argonne National Laboratory-West,
and the Naval Reactor Facility. Naval Reactor
Facility and Test Reactor Area fuel will be sent to the
Idaho Chemical Processing Plant for storage. The
Test Area North fuel pool is nearing its design life
expectancy. The Three Mile Island core debris stored
there will be repackaged and placed in dry storage.
Altematives are being considered to repackage fuel
elements and provide long-term storage at INEL until
a Federal repository {Yucca Mountain, NV) is ready
to receive them. The receipt of additional fuel

elements is also being considered.

The treatment of spent nuclear fuel for long-term
storage and disposal is expected to continue at INEL
for the next 40 years. Existing rulings designate
spent nuclear fuel as a recoverable resource, and as
such, waste regulations for treatment, storage, and
disposai do not apply. There are no plans to dispose
of spent nuclear fuel at INEL (DOE 1994e:2-8).
Figure H.2.1-1 illustrates spent nuclear fuel manage-
ment at INEL. The inventories and current plans for
the treatment and storage of spent nuclear fuel] are
discussed in 60 FR 28680.

High-Level Waste. HLW has been generated in the
reprocessing of spent nuclear fuel at the Idaho
Chemical Processing Plant. Most of this fuel was
from the naval reactors program. The liquid HLW is
concentrated by evaporation and converted by calci-
nation in a fluidized bed to metallic oxides which are
stored in a stable granular solid form. This waste
form is stored in stainless steel bins in concrete
vaults, where it can be held long enough that the short
half-life isotopes have decayed and its activity
reduced. This waste form is a mixed HLW because
of the toxic metals it contains.

Liguid HLW in acidic solution is stored in stainless
stee] tanks that may not meet all seismic regulations
and do not have a secondary containment systermn that
is acid resistant. The Idaho Operations Office entered
into a Consent Order in April 1992 to resolve
secondary containment issues. This Consent Order
requires continued calcination, thus reducing waste
volume and resulting in a material that is much easier
to handle and store. The calcine, however, does not
meet RCRA treatment standards for land disposal.
Options for treatment of this waste are under study,
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and a facility is proposed where this waste will be
prepared for disposal (IN DOE 1994a:5-6). The
HLW inventory and treatment and storage facilities at
INEL are listed in tables H,2.1-1, H.2.1-2, and
H.2.1-3. Figure H.2.1-2 illustrates HLW manage-
ment at INEL.

Transuranic Waste. TRU and mixed TRU wastes
are stored at the Radioactive Waste Management
Complex. Prior to 1970, when the Atomic Energy
Commission determined that TRU wastes required
segregation from other wastes, TRU wastes were
buried in earthen trenches. Since that time, TRU
wastes have been categorized as contact-handled and
remote-handled, and packaged and stored for
ultimate retrieval and transport to an offsite reposi-
tory at WIPP. INEL contains more than 50 percent of
DOE’s TRU wastes. ' The majority of TRU wastes at
INEL were shipped from other sites, particularly
Rocky Flats Plant (now known as the Rocky Flats
Environmental Technology Site), but this practice
was stopped in 1989. The receipt of TRU waste at
INEL for treatment is being considered on a case-by-
case basis,

The existing treatment facilities for TRU wastes are
limited to testing, characterization, and repackaging.
The Idaho Waste Processing Facility, now in the
planning phase, will process TRU wastes and either
reclassify it (if it is found to be LLW) for disposal
onsite, or prepare it so that it meets the WIPP Waste
Acceptance Criteria. The use of commercial
treatment facilities is also being considered. Approx-
imately 60 percent of the TRU waste will require
reprocessing. Volume reduction and the destruction
of hazardous constituents in the mixed TRU wastes
are being studied. Some of the TRU wastes have
radioactivity levels high enough to require remote
handling. No certified or licensed transportation
capabilities exist for this waste, so this is another
matter under study.

TRU wastes are being stored onsite pending the
outcome of the WIPP program. Assuming WIPP is
determined to be a suitable repository for these
wastes, pursuant to the requirements of 40 CFR 191
and 40 CEFR 268, these wastes will be transported
there for disposal. If WIPP proves not suitable for a
repository, then INEL would develop the treatment
processes necessary to meet the criteria of the
selected repository. Tables H.2.1-4, H.2.1-5, and
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H.2.1-6 list the TRU and mixed TRU waste inveri-
tory, and treatment and storage facilities at INEL,
Figure H.2.1-3 illustrates TRU waste management at
INEL. INEL is not expecting to generate or receive
mixed TRU wastes in the next 5 years. Some TRU
wastes at INEL will never meet WIPP waste accep-
tance criteria, and therefore cannot be sent to WIPP,
Other options will have to be developed for these
wastes. Approximately one-half of the TRU wastes
are expected to be reclassified as alpha-contaminated
LLW in the future. These wastes do not meet INEL
waste acceptance criteria for LLW, and therefore will
be managed as TRU waste until they can be repack-
aged to contain the alpha-type contamination to
permit disposai as LLW.

Low-Level Waste. LLW is generated in various
forms at INEL facilities. This waste is disposed of at
the Radioactive Waste Management Complex. Most
of this waste is processed before disposal by inciner-
ation, compaction, or sizing to reduce volume and to
stabilize the waste to the extent possible (the inciner-
ator, which was shut down for modifications, is in
startup and is gxpected to resume operations in
1996). Some LLW does not meet criteria for onsite
disposal. This waste is stored temporarily until
treatment and disposal options are developed, Liquid
LLW is either evaporated and processed to calcine, or
solidified and disposed of. The volume of LLW
disposed of at INEL's Radioactive Waste Manage-
ment Complex is 189,660 yd3. As of 1991, the
facility had a capacity for 235,345 yd?, with an addi-
tional 88,000 yd3 of expansion capacity available.
Figure H.2.1-5 illustrates LLW management at
INEL.

Mixed Low-Level Waste. Mixed LLW is generated
in small quantities at INEL and is stored in several
areas onsite (Argonne National Laboratory-West,
Idaho Chemical Processing Plant, Special Power
Excursion Reactors Test). Although its volume is
small, it poses significant disposal problems because
it is difficult to treat and cannot be disposed of until
adequate treatment is developed. In the future, the

" Waste Experimental Reduction Facility incinerator at

the Power Burst Facility will process mixed low-level
(organic) wastes. Argonne National Laboratory-
West plans to complete 2 multipurpose waste man-
agement facility by 1996 which will include provi-
sions for mixed waste. Additional facilities planned
for operation by the year 2000 at other INEL
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locations will be able to treat mixed waste and render
it acceptable for disposal. Figure H.2.1-5 illustrates
mixed waste management at INEL.

Although mixed wastes generated from past opera-
tions in liquid and solid form are stored in many
locations at INEL, the bulk of that volume is solid
waste stored at the Radioactive Waste Management
* Complex. Its volume is approximately 60 percent of
the TRU waste volume also stored there and is
11 percent of the total volume of waste stored or
disposed of at that facility. INEL has listed 34 facili-
ties where mixed wastes are or will be treated to
remove, destroy, or stabilize their hazardous constitu-
ents in the future, and prepare them for permitted
disposal (INEL 1993a:5). The inventory of mixed
LLW and its treatment and storage facilities at INEL
are listed in tables H.2.1-7, H.2.1-8, and H.2.1-9.

Hazardous Waste. Hazardous waste is staged in a
RCRA-permitted building at the Central Facilities
Area prior to shipment to an.offsite commercial
RCRA-permitted facility. The Hazardous Waste
Storage Facility is nearing capacity since hazardous
waste shipments to offsite permitted facilities have
been temporarily suspended pending completion of a

review by DOE. However, shipments are expected
to be resumed in the near future. The INEL waste
minimization program is expected to significantly
reduce the quantities of hazardous wastes generated
at INEL over the next 5 years. By that time, the use
of nonhazardous chemicals and the recycle of those
that cannot be substituted, should nearly eliminate
the generation of hazardous waste.

Nonhazardous Waste. Nonhazardous wastes are
processed at each facility on the INEL site. A non-
hazardous industrial commercial waste landfill is
located at the Central Facilities Area. Wastes are seg-
regated into sanitary, industrial, and asbestos wastes
before being placed in the landfill. Increased
recycling is expected to reduce nonhazardous waste
generation by 50 percent by 1997. In the future,
sanitary wastes may be sent offsite for dispoesal in a
permitted facility, while industrial and asbestos
wastes will continue to be disposed of at INEL. A
new multipurpose facility is planned to be in
operation at Argonne National Laboratory-West by
1996 to collect, monitor, and consolidate Argonne
National Laboratory-West nonhazardous wastes
before shipment to the Central Facilities Area.
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Ficure H.2.1-3.—Transuranic Waste Management at the Idaho National Engineering
Laboratory.
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FiGure H.2.1-4.—Low-Level Waste Management at Idaho National Engineering Laboratory.
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FiGure H.2.1-5.—Mixed Waste Management at Idaho National Engineering Laboratory.
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H.2.2 Nevada Test Site

Radioactive and hazardous materials have been
extracted and analyzed after underground tests.
These activities have resulted in the accumulation of
low-level, hazardous, and mixed wastes which must
be treated, stored, and disposed. No reactors or
reprocessing facilities have operated at NTS. No
inventory of spent fuel or HLW has been created,
shipped to, or stored at NTS. The Environmental
Restoration and Waste Management Site Specific
Plan Fiscal Years 1994-1998 (DOE/NV-336
UC-900) discusses the activities at NTS to achieve
full compliance with environmental laws and regula-
tions. The report addresses remediation activities,
and the treatment, storage and disposal of current
waste generation. The Site Book for Waste Manage-
ment (May 1994) and The Draft Site Treatment Plan
(August 1994) detail waste management activities at
NTS.

Radiocactive and hazardous wastes generated from
past nuclear testing activities were disposed of at
Areas2,3,5,6,8,9, 12, and 23. These were mixed
wastes and LLW composed of debris, drilling mud,
decontamination wastes, laboratory, and classified
wastes. Areas 3 and 5 are still currently active for
waste treatment, storage, and disposal. Area 3
receives offsite and onsite bulk waste for disposal in
subsidence craters. A RCRA closure plan has been
submitted to the Nevada Division of Environmental
Protection for this facility. The Radioactive Waste
Management Complex in the north of Area 5 contains
the LLW management unit and receives packaged
classified and unclassified low-level and mixed
wastes. It also has TRU wastes from Lawrence
Livermore National Laboratory in storage, and a
hazardous waste accumulation site,

In the past waste disposal was accomplished through
landfills, underground injection, and leachfields on
NTS and through offsite disposal. NTS has a goal to
achieve compliance with environmental laws and
regulations and to remove or immobilize hazardous
substances, pollutants, and contaminants, These
activities are expected to result in an acceptable level
of environmental restoration for all sites by 2007
(NT DOE 1993d:82). The Remedial Investiga-
tion/Feasibility Study that will guide this restoration
is expected to be completed in 1996.
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Pollution Prevention. The Nevada Operations
Office is an active participant in DOE’s national
waste minimization and poliution prevention
program. A comprehensive waste minimization plan
for NTS was completed in 1991, which defines
specific goals, methods, responsibility, and achieve-
ments for organizations. A Waste Minimization
Coordinator has been identified to provide a point of
contact for NTS waste minimization activities, and a
Waste Minimization Task Force has been formed
from NTS contractors and users. The management
and operations contractor has three full-time
employees in its Waste Minimization Project Office,
dedicated to promoting waste minimization and
pollution prevention, and assuring compliance with
DQE Executive orders throughout the site.

Since the initiation of the waste minimization
program, several steam-cleaning operations have
been eliminated, and one-half of the hazardous
solvents used at NTS have been replaced with non-
hazardous solvents. Recycling and reclamation
activities have been established to reuse lead, silver,
lubricating oil, and trichlorotrifluoroethane.
Automatic decontamination equipment, recycling
fabrication tool coolant systems, and continuous oil
change and reburn systems have been placed in
service to reduce hazardous waste generation.
Closed loop effluent recycling for steam cleaning has
eliminated the production of 4.7 million gallons of
wastewater annually, and has reduced hazardous
wastes generation by 90 percent. Two solvent waste
stills recycle 85 percent of all solvents and thinners
used. Nonhazardous aqueous solution parts cleaners
have eliminated the need for parts cleaning solvents
{NT DOE 1993a:1).

The procurement of all materials is also reviewed for
the opportunity to reduce the purchase of hazardous
materials for NTS operations. For the future,
planning for remediation
(i.e. plutonium-contaminated soil cleanup) includes
research and development for best available technol-
ogy consistent with waste minimization goals. In
addition, an education and training program for all
sife personnel and for the surrounding community is
helping to increase awareness of best practices and
lessons leamned in waste reduction.

Transuranic Waste. TRU waste is stored on the
TRU Pad Waste Storage in Area 5. This waste was
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generated at Lawrence Livermore National Labora-
tory and shipped to NTS between 1974 and 1990. All
NTS mixed TRU waste is expected to be certified for
disposal at WIPP in Carlsbad, NM, or another
suitable repository should WIPP prove to be unsatis-
factory. The Nevada Operations Office is planning to
construct a TRU Waste Certification Building for
breaching, sampling, and certifying containers of
TRU waste to meet the WIPP Waste Acceptance
Criteria. However, delays are expected, because the
WIPP Waste Acceptance Criteria cannot be finalized
until the conditions imposed by EPA (after testing is
complete} are known. This waste inventory consists
of 800 yd3 of heterogeneous debris
(NT DOE 1993f:37). NTS has areas of plutonium-
contaminated soil as the result of nuclear weapons
tests. The technology for the treatment of these soils
is presently being developed. Table H.2.2~1 lists the
mixed TRU waste storage units at NTS.

Low-Level Waste, LLW was generated from under-
ground testing of nuclear weapons as contaminated
soil surrounding the test cavity, Although the debris
from a weapons test remains underground by design,
samples of this debris are brought to the surface for
analysis and then must be disposed. The majority of
LLW generated at NTS is disposed of in subsidence
craters in Area 3. This area also receives substantial
guantities of containerized bulk waste from other
offsite DOE facilities. Some waste disposal units are
being closed in this area, while others are being
readied for future use. Area 5 receives low-level
radioactive waste from both onsite and offsite gener-
ators. New disposal capacity is planned for this area,
and the onsite/offsite generators will be required to
meet the NTS waste acceptance criteria (which
includes periodic reviews by the Nevada Operations
Office) to allow them to ship LLW for disposal at
NTS.

Historically, the volume of waste received from
offsite is approximately equal to or slightly greater
than the volume of waste generated onsite. Onsite
waste generation will decline due to cessation of
nuclear testing. Remediation activities at NTS will
produce waste streams that will have to be treated,
stored, and disposed. Any onsite/offsite waste
shipments must meet NTS waste acceptance criteria
which require that the waste be ready for disposal at
NTS. The planning for and progress of remediation
activities is described in detail in the Environmental

Restoration and Waste Management Site Specific
Plan Fiscal Years 1994-1998, The LLW disposal
capacity in use or planned is listed in table H.1.5-1.

Mixed Low-Level Waste. Mixed LLW is generated
by defense program-related support activities, envi-
ronmental restoration activities, and activities sup-
porting TRU waste disposal at WIPP or another
suitable repository should the WIPP prove to be
unacceptable. Wastes were generated by the analyti-
cal activities supporting weapons tests and consisted
of drilling muds and debris generated from tunnel
reentry and rehabilitation, Additional wastes result
from radiochemical analysis, and from the decontam-
ination of equipment and facilities used in sample
extraction and analysis. NTS has received mixed
wastes from other DOE sites and may receive addi-
tional waste pending the completion of the Site
Treatment Plans for all DOE sites and once proper
permiits are obtained.

Mixed LLW streams are being characterized to fully
determine what technologies and capabilities are
required for safe, environmentally sound and
compliant disposal. Nine waste streams at NTS
require additional characterization before a formal
determination of whether the waste is mixed can be
made. Currently, the Nevada Operations Office is
planning to build the Liguid Waste Treatment
System, a central facility for treating contaminated
effluents from environmental restoration and defense
programs activities. The Liguid Waste Treatment
System would be comprised of double-lined receiv-
ing/holding tanks, evaporation reservoirs, process
equipment for chemical separation of solids, and a
batch plant to provide sludge/sediment stabilization
through cementation. Receiving/holding and evapo-
ration reservoirs and associated mixed waste
processes will be RCRA-permitted.

Table H.2.2-2 lists mixed LLW storage and disposal
facilities at NTS. Table H.2.2-3 lists the mixed LLW
streams inventory and S-year projected generation at
NTS. Table H.2.2-3 does not include the nine
potential mixed waste streams which are awaiting
further characterization and evaluation. The total
volume is 350 yd® including a 45,000-pound empty
spent shipping cask. The 7,500 yd® of projected
mixed wastes from environmental activities are also
not included due to lack of characterization, Table
H.2.2-4 lists mixed LLW treatment facilities at NTS.
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Hazardous Waste. Hazardous wastes are generated
from ongoing operations at NTS. Wastes consist of
solvents, lubricants, fuel, lead, metals, and acids.
Hazardous wastes are accumulated at various sites
around NTS while they await shipment offsite to a
RCRA-permitted facility, Over the next 5 years,
additional satellite storage locations are planned. A
separate accumulation site across the road from Area
5 is provided to avoid potential cross-contamination
with radioactive waste. The generation of hazardous
wastes at NTS is expected to decrease significantly
because of the cessation of nuclear testing, the com-
pletion of environmental restoration activities, and

because of the impact of waste minimization activi-
ties. Hazardous waste accurnulation capacity in Area
5 is approximately 1,500 yd® (NT REECO
1994a:11).

Nonhazardous Waste. Nonhazardous sanitary
wastes are expected to be generated at the current rate
for the next several years, then decline due to the
cessation of nuclear weapons testing. Recycling of
paper, metals, glass, plastics, and cardboard has
already resulted in some decreases in waste quanti-
ties.
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H.2.3 Oak Ridge Reservation

ORR consists of three operating industrial complexes
in and around the city of Oak Ridge. The Energy
Systems Waste Management Organization provides
the waste management oversight for ORR. It also
provides guidance to each of the operating facility
waste management divisions which are responsible
for operating and managing their respective waste
management facilities and activities.

Y-12 Plant. Laboratory, maintenance, construction,
demolition, and cleanup activities; machining opera-~
tions; and waste produced in the purification of
uranium for recycle are the primary waste generation
activities at the Y-12 Plant (Y-12). In addition, metal-
plating operations generate plating waste solutions
while various laboratory activities generate reactive
wastes and waste laboratory chemicals. Liquid
process waste and the sludge resulting from the
treatment of these process wastes are generated
throughout the plant. Waste oils and solvents are
generated from machining and cleaning operations.
Daily operations such as janitorial services and floor
sweepings generate both noncontaminated and
uranium-contaminated industrial trash,

Pollution Prevention, The Y-12 Pollution Prevention
Awareness Program Plan describes the overall
program in defail. The program is designed to
maintain the flow of information pertaining to waste
minimization and pollution prevention and to facili-
tate activities to implement real reductions in waste
generation, A summary description of the four key
elements of the Waste Minimization and Pollution
Prevention Program includes a promotional
campaign, information exchange, a2 waste tracking
system, and waste assessment performance.

One goal of the program is to sustain an effective
pollution prevention effort by improving the
awareness of the employees of waste minimization
opportunities and activities. Improved awareness is
accomplished in many ways including training,
posters, publications, seminars, promotional cam-
paigns, and recognition of individuals and teams for
activities that reduce waste generation. Waste mini-
mization activities at other ORR sites and other
weapons sites provide useful input to the program.
Using ideas developed by others is an important
aspect that can save time and resources.

Tracking waste generation in 2 manner that lends
itself to waste minitmization reporting is a prerequi-
site to documenting successes or failures in waste
minimization efforts. Y-12 is improving its ability to
record and track waste shipments. Process waste
assessments are being conducted as part of the
ongoing program fo identify, screen, and analyze
options to reduce the generation of waste. This deter-
mines the amount of material in a2 workplace that is
disposed of as waste during work operations. The
assessment provides a summary of hazardous
materials usage and waste production and identifies
those processes and operations that need to be
improved or replaced to promote waste minimiza-
tion.

Spent Nuclear Fuel, Y-12 does not generate any
spent nuclear fuel; however, it does store and
safeguard a small amount of reactor-irradiated
nuclear material in Building 9720-5. It is a large
warehouse facility containing numerous vaults for
storage. Some features of the facility are classified
and it is distinguished by its high level of security.
Operations consist of transfers, storage, and
inventory of highly enriched uranium (HEU) in con-
tainers of various types.

High-Level Radioactive Waste. Y-12 does not
generate or manage HLW.

Transuranic Waste. Y-12 does not generate or
manage TRU waste,

Low-Level Waste. Machining operations which use
stock materials including steel, stainless steel,
aluminum, depleted uranium, and other materials
produce machine turnings and fines as waste
products. Waste treatment provides controlled con-
version of waste streams generated from operations
to an environmentally acceptable, or to a more effi-
ciently handled or stored, form. This activity
includes continuing operation and maintenance of
facilities that treat wastewaters and solid waste
generated from production and production support
activities. Waste minimization and planned
treatment facilities are expected to reduce the
magnitude of these wastes. In 1992, Y-12 treated
approximately 128,000 gallons of liquid LLW and
170 yd? of solid LLW (OR DOE 1993b:9-3). Table
H.2.3-1 summarizes the LLW treatment facilities at
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Y-12 of which the major facilities are described
below.

The Uranium Chip Oxidation Facility thermally
oxidizes depleted and natural uranium (less than
1 percent enrichment} machine chips under con-
trolled conditions to a stable uranium oxide. Upon
arrival, chips are weighed, placed into an oxidation
chamber, and ignited. The oxide is transferred into
drums and transported to the Uranium Oxide Storage
Vaults. The Uranium Chip Oxidation Facility is not
designed to treat uranium sawfines. Hence, sawfines
are currently blended with uranium oxide and placed
in the Oxide Vaults as a short-term treatment method.

The Waste Feed Preparation Facility processes and
prepares solid LLW for volume reduction by an
outside contractor or storage at Y-12. The facility
utilizes a 200-ton capacity baler to reduce the waste
volume to one-eighth of its original size. Waste
comes to the facility from areas known to generate
contaminated matertal, or from dumpsters that were
analyzed at the Trash Monitoring Station and deemed
to be above the radioactive acceptability limits for
the sanitary landfill. The compacted bales are placed
in DQOT-approved metal boxes and staged in an
adjacent warehouse prior to offsite shipment for
incineration or storage at Y-12.

The Uranium Treatment Unit is located near Building
9206 and is used to treat uranium-contaminated
nitrate waste solutions which are generated in
enriched uranium recovery operations in buildings
9212 and 9206. After the waste is processed through
the Uranium Treatment Unit, it is transferred to the
Y-12 Waste Management Division for storage,
further treatment, and/or final disposal.

The Waste Coolant Processing Facility is a biodegra-
dation and storage facility for waste coolants that
may be LLW and utilizes the following equipment
for coolant treatment:

» Three storage tanks;

» Feed tank;

+ Waste processing reactor/clarifier;

» Sludge holding tank;
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» Two sludge blenders/dryers;
+ Effluent holding tank; and
» Transfer pumps.

Microorganisms biodegrade approximately
30,000 gallons of waste coolant per month into
harmless products. Each batch of coolant takes
approximately 30 days to treat. After treatment, the
clarifier separates the wastes into three process
streams: floating oily solids, liquid effluent, and
settled biological solids. Floating solids are
dewatered in the dryer/ribbon blender and are trans-
ferred to drums. Liquid effluent is sent to the Central
Pollution Control Facility or West End Treatment
Facility/West Tank Farm for final treatment prior to
NPDES discharge. Biological solids are further
treated in the aeration tank and are then recycled or
sent through the blender for dewatering. Nonrecy-
cled solids are currently pumped into tankers for
storage. This practice will continue until adequate
treatment and disposal methods are established.

Long-term storage options include storage in ware-
houses, tanks, and vaults, as well as storage of Y-12
wastes in buildings at K-25, The major Y-12 LLW
storage facilities, described below, are surmmarized in
table F1.2.3-2. In 1992, approximately 600 yd* of
LLW and 1,330 yd3 of uranium-contaminated scrap
metal was stored at Y-12 (OR DOE 1993b:9-6).

The Classified Waste Storage Facility will provide
storage for Y-12 classified wastes contaminated with
radionuclides. These wastes are currently being
stored by the waste generators. The facility will meet
plant security requirements for classified waste man-
agement and guidelines for the management of LLW
and mixed LLW. The Classified Waste Storage
Facility is equipped with a baler for volume
reduction and shape-changing capabilities, but the
baler will not become operational until the ventila-
tion and fire-suppression systems are upgraded to
meet health, safety, and fire protection requirements.
Funding for this facility upgrade has not yet been
made available. Wastes will be monitored by Health
Physics personnel. The facility is located in Building
9720-25.

Buildings 9206 and 9212 containerized waste
storage units provide for the storage of cans of ash
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resulting from the combustion of uranium-contarni-
nated solid wastes. Combustible solid wastes con-
tarninated with enriched uranium are ashed during
the uranium recovery process. The resulting cans of
ash are stored in buildings 9206 and 9212 container-
ized storage units until uranium accountability
results have been obtained and the material can be
returned to the uranium recovery process for further
processing to recover the enriched uranium,

The Building 9720-25 classified containerized waste
storage unit provides for the permitted storage of
RCRA hazardous waste and mixed LLW, which is
classified for national security purposes under provi-
sions of the Atomic Energy Act. Waste is stored in
this unit awaiting further processing, treatment, or
ultimate disposal.

The Depleted Uraniurn Oxide Storage Vaults T and II
are located on Chestnut Ridge northeast of Building
9213. The vaults are constructed of reinforced
concrete and provide a retrievable storage repository
for uranium oxide, uranium metal, and a blended
mixture of uranium sawfines and oxide. The vanlts
contain a negative pressure exhaust system that
operates during material entry. The exhaust is
filtered and monitored prior to its release to the atmo-
sphere. The facility utilizes forklift trucks, electric
hoists, and 2 motorized drum dumper during opera-
tion. Depleted uranium oxide and blended sawfines
are delivered in sealed 30- and 55-gallon drums. The
containers have a weight limit of 850 pounds.

The Old Salvage Yard contains both low-level
uranium-contaminated and nonradioactive scrap
metal. However, most scrap currently sent to this
facility is contaminated. The Contaminated Scrap
Metal Storage is an area within the Old Salvage Yard
that is used to store uranium-contaminated scrap
metal. Contaminated scrap is being placed in B-25
boxes and eventually will be transferred to the above-
grade storage pads. Noncontaminated scrap is sold
when offsite shipments are allowed. This facility is
located at the west end of Y-12.

Y-12 has no current onsite LLW disposal capability.
All disposal activities at the Bear Creek Burial
Ground were terminated on June 30, 1991. This
landfill was used to dispose of radiologically-con-
taminated solid waste. These wastes are currently
containerized and stored at Y-12 in above-grade

storage pads or are shipped offsite for incineration.
In 1992, approximately 220 yd3 of solid nonmetallic
LLW were sent offsite to be incinerated with the ash
returned to Y-12 for storage (OR DOE 1993b:9-5).
The Low-Level Waste Disposal Facilities project will
provide new disposal facilities at a new centralized
Iocation of the ORR. The Low-Level Waste Disposal
Facilities will utilize state-of-the-art disposal tech-
nologies, including lined trenches with leachate col-
lection treatment capabilities and tumulus
confinement disposal units. The Class-II facility, for
wastes contaminated with very low concentrations of
long half-life radionuclides, is expected to be opera-
tional in 1998. DOE has indefinitely postponed con-
struction of the Class-I facility, for wastes
contaminated with low concentrations of predomi-
nantly short half-life radionuclides.

Mixed Low-Level Waste. Mixed LLW is generated
from the development, metal preparation, fabrica-
tion, and assemnbly/industrial engineering functions
at ¥-12, Mixed LLW are hazardous wastes such as
solvents, degreasers, biodegradable coolants, organic
and inorganic acids, biodenitrification sludge, and
wastewater that are contaminated with enriched
and/or depleted uranium. There is no disposal of
mixed waste at Y-12; however, future plans include
disposal of mixed wastes at a permitted offsite com-
mercial facility, Mixed wastes are put in storage
awaiting treatment, treated at Y-12, or sent to another
ORR facility for treatment, Table H.2.3-3 presents
the inventory of mixed LLW at Y-12 as of December
31, 1992 along with a 5-year projection. In 1992,
approximately 354,000 gallons of liquid mixed LLW
was treated at Y-12 (OR DOE 1993b:9-3). The ¥-12
Waste Management Division operates several mixed
LLW treatment facilities which are described below
and were previously summarized in table H.2.3-1.

The Groundwater Treatment Facility treats wastewa-
ter from the Liquid Storage Facility and seepwater
collected at K-25 to remove volatile and nonvolatile
organic compounds and iron. It is part of the
Disposal Area Remedial Action program to collect
and treat contaminated groundwater from the Bear
Creek Burial Grounds. The Groundwater Treatment
Facility is located at the far west end of Y-12,
adjacent to the West End Treatment Facility. This
facility utilizes an air stripping operation to remove
volatile organics. In addition, carbon adsorption
eliminates nonvolatile organics and PCBs. Iron
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removal equipment is also operational. After treat-
ment, wastewater is sampled and recycled if addi-
tional processing is required. Wastewater that meets
discharge specifications is pumped into East Fork
Poplar Creek through an NPDES monitoring station.
The Groundwater Treatment Facility treated and dis-
charged approximately 501,000 gallons during 1992
(OR DOE 1993b:9-3). ~ o

The West End Treatment Facility/West Tank Farm
treats the following nitrate-bearing wastes generated
by Y-12 production operations: nitric acid wastes;
nifrate-bearing rinsewaters; mixed acid wastes; waste
coolants; mop water; caustic wastes; and biodenitri-
fication sludges. Treatment operations consist of bio-
logical denitrification, biological oxidation, metals
precipitation, coagulation, flocculation, clarification,
filtration, pH adjustment, degassification, and carbon
adsorption. Wastes are received at the West End
Treatment Facility/West Tank Farm in 5,000-gallon
tankers, 600-gallon polytanks, and in smaller,
approved waste transportation containers such as
drums, bottles, and carboys. Detailed waste analysis
documentation is used to determine the treatment
scheme and temporary storage location of each
shipment. The West End Treatment Facility Effluent
Polishing System facilitates the removal of uranium,
trace metals, and suspended solids. The treated
wastewater is then discharged to East Fork Poplar
Creek through an NPDES monitoring station.
Sludges, spent carbon, and spent filter material
generated during the treatment processes are
currently stored in 500,000-gallon tanks. A major
modification to the West End Treatment Facil-
ity/West Tank Farm is currently in the design phase,
This modification will remove 21l heavy metals up
front, thus separating the hazardous sludge from the
nonhazardous sludge. Approximately two-thirds of
the current sludge volume generated can then be
disposed of as nonhazardous wastes.

The Y-12 Cyanide Treatment Unit provides storage
and treatment of waste solutions containing metallic
cyanide compounds from spent plating baths and
precious metal recovery operations. The cyanide
reduction process performed within the unit is
currently performed in 55-gallon containers,
although plans are under way to discontinue this
method of treatment and initiate use of fixed tanks for
use in the treatment process. After waste is treated at
the Cyanide Treatment Unit, it is transferred to the
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West End Treatment Facility for further treatment
and discharged to the East Fork Poplar Creek.

In 1992, approximately 450 yd> of mixed LLW
including PCB and uranium waste were stored at
Y-12 {OR DOE 1993b:9-6). Table H.2.3-2 summa-
rized the mixed LLW storage facilities at ¥-12 which
are described below. -

The Containerized Waste Storage Area consists of
three concrete pads covering approximately
25,000 ft2, These pads provide storage for LLW,
RCRA hazardous, and mixed LLW. Animpermeable
dike surrounds each pad to provide one foot of spill

“containment. Fire protection at this facility is
- currently being upgraded. '

The Building 9811-1 RCRA Storage Facility

*(OD7 and OD8) contains a diked storage area for

tanks (OD7) and an enclosed storage area for con-
tainers (OD8) with a capacity of 1,000 drums. The
OD7 contains four 30,000-gallon tanks, one 10,000~
gallon tank, two 3,000-gallon tanks, associated
piping and pumnps, and an oil/water separator. RCRA
waste oil/solvent mixtures containing various con-
centrations of chlorinated and nonchlorinated hydro-
carbon solvents, uranium, trace PCBs, and water for
specific chemical constituents are stored at ODS8 in
55-gallon drums and 300-gallon Tuff-tanks to await
sampling and analytical results. Wastes deemed
compatible with OD7 materials are pumped into
those tanks. Noncompatible wastes are transported
to different facilities.

The Waste Oil/Solvent Storage Facility (OD9) is a
permitted RCRA/TSCA hazardous waste storage
facility. It consists of a diked area supporting five
40,000-gallon tanks, a tanker transfer station with
five centrifugal transfer pumps, and a drum storage
area. Three tanks house PCB wastes contaminated
with urantum, one tank contains non-radioactive
PCB wastes, and one tank holds RCRA hazardous
wastes, Likewise, a diked and covered pad furnishes
space for 35 drums. Wastes assigned to this facility
are first stored at OD8 (Building 9811-1 RCRA
Storage Facility) to await laboratory results, The
diked area contains additional space for a sixth
40,000-gallon tank. This facility is projected to be
used until 2010, due to the anticipated lack of
disposal outlets for uranium-contaminated organic
liquids.
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The Liquid Organic Waste Solvent Storage Facility
(OD10) contains four 6,500-gallon and two
3,000-gallon stainless steel tanks for storage of
ignitable nonreactive liquids, including those con-
taminated with PCBs and uranium. In addition, a
diked and covered storage area provides space for
1,000 drums of material. The facility is capable of
segregating various spent solvents for coilection and
storage. Major solvent waste streams are transferred
to tanks until commercial resale, disposal, or inciner-
ation at K-25 takes place.

Building 9720-9 Storage Area supplies a drum
storage area for mixed and/or PCB wastes, including
an area designed to contain flammable wastes. The
western half, which contains space for approxirnately
1,500 drums, stores both PCB and RCRA hazardous
waste, However a diking upgrade is planned to allow
for the handling of RCRA materials. The facility’s
eastern half is not currently in use. Upgrades to the
ventilation, diking, and fire-suppression systems will
comply with RCRA, TSCA, and DOE standards and
will allow for mixed and PCB waste storage. The
design of these modifications is complete, and con-
struction will begin when NEPA documentation has
been submitted and approved.

The RCRA Staging and Storage Facility (Building
9720-31) prepares solid, liquid, and sludge wastes for
offsite shipment. The facility consists of seven
storage rooms and seven staging rooms, each with a
separate ventilation system. The staging rooms
house small containers that are packed with compat-
ible materials and shipped. The storage rooms hold
larger containers, such as 55-gallon drums. Each
room, which can hold up to 90 drums, accommodates
a different class of hazardous waste.

The RCRA and PCB Container Storage Area
(Building 9720-58) is a warehouse facility utilized
for staging prior to treatrment of PCB-contaminated
equipment (transformers, capacitors, and electrical
switchgear) and nonreactive, nonignitable RCRA
waste contaminated with uranium. Waste containers
received at Building 9720-58 include 30- and
55-gallon drums, 330- and 660-gallon portable tanks,
B-25 boxes, and self-contained PCB equipment.

The Solid Storage Facility provides 17,500 ft2 of
storage space for PCB- and uranium-contaminated
soil, The facility also contains a synthetic liner for

leachate collection and a leak detection system.
Collected leachate is transferred to the Liquid
Storage Facility for pretreatment. The Solid Storage
Facility is currently undergoing the RCRA Part B
permitting process. No additional wastes are being
added to the facility.

Hazardous Waste. Plating rinsewaters; waste oil and
solvents from machining and cleaning operations;
contaminated soil, soil solutions, and soil materials
from RCRA closure activities; and waste contami-
nated with hazardous constifuents from construc-
tion/demolition activities are the major sources of
hazardous waste. In 1992, approximately
150,300 gallons of hazardous liquid were treated
(OR DOE 1993b:9-3). In addition 419,900 gallons of
liquid leachate from the Bear Creek Burial Ground
were processed. The Y-12 Waste Management
Diviston operates several hazardous treatment facili-
ties that are described below and are surnrnarized in
table H.2.3-4.

The Plating Rinsewater Treatment Facility treats
dilute plating rinsewaters contaminated primarily
with chromium, copper, nickel, and zinc. In addition,
the facility can treat cyanide-bearing wastes and
remove chlorinated hydrocarbons. In 1991, the
Plating Rinsewater Treatment Facility treated
283,504 gallons of plating rinsewater. The facility is
located across the street from the Building 9401-2
Plating Shop, which produces most of Y-12’s rinse-
waters, The facility neutralization, equalization, and
cyanide destruction equipment is located outdoors in
a diked basin. The remainder of the facility process
is located in Building 9623. Rinsewaters are
received via a direct pipeline from the Plating Shop.
In addition, rinsewaters may be received in tankers,
polytanks, or in any acceptable waste shipping con-
tainer. The Plating Rinsewater Treatment Facility
performs the following treatment operations: pH
adjustment; flow equalization; heavy metal removal
by electrochemical precipitation; flocculation; clari-
fication; carbon adsorption; and filtration. After the
clarification operation, the rinsewater is transferred
to the Central Pollution Control Facility. The Central
Pollution Control Facility provides the carbon
adsorption operation, final filtration, and discharge to
East Fork Poplar Creek through an NPDES monitor-
ing station. Treated rinsewater is sometimes recycled
for use as make-up water for Central Pollution
Control Facility processes. Sludge from the clarifica-
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tion process is transferred to the Central Pollution
Control Facility and then taken to the West Tank
Farm for interim storage.

Hazardous waste is being stored until Martin
Marietta Energy Systems and DOE approve
shipment for offsite disposal under the DOE
“No Rad Added” performance objective
{OR DOE 19932a:9-11). In 1992, approximately
260 yd® of hazardous waste and 60 yd® of PCB
wastes were placed in storage at Y-12
(OR DOE 1993b:9-6). Table H.2.3-5 summarizes
the major existing Y-12 hazardous waste storage
facilities described below,

The Oil Landfarm Soil Storage Facility contains
approximately 550 yd> of soil contaminated with
PCBs and volatile organics (OR DOE 1993a:9-21).
The soil was excavated from the Oil Landfarm and
Tributary 7 in 1989, The soil is contained in a
covered, double-lined concrete dike with a leak-
detection system. The leak-detection system will
soon be modified to enhance detection capabilities,

The Liquid Storage Facility of the Disposal Area
Remedial Actions Liquid Storage Treatment Unit is a
hazardous waste storage facility built during the Bear
Creek Burial Ground closure activities. It is located
in Bear Creek Valley approximately two miles west
of ¥-12. It collects and stores groundwater and other
wastewaters received from the Seep Collection Lift
Station, the Solid Storage Facility, tankers, poly-
tanks, and the diked area rainfall accumulation. Feed
streams may contain oil contaminated with PCBs,
volatile and nonvolatile organic compounds, and
heavy metals. Processing and storage equipment
include:

* Two 75,000-gallon bulk storage tanks;
* 6,000-gallon oil storage tank;

+ Qravity separator;

* Filtering unit;

+ Composite sampling station; and

Tanker transfer station.
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The wastewater travels through the gravity separator,
cartridge filters, and composite sampling station prior
to storage in the bulk tanks. A reinforced concrete
dike surrounds all equipment to provide spill contain-
ment. After sufficient wastewater accumulates in the
bulk storage tanks, it is processed at the Groundwater
Treatment Facility. A new leachate collection system
collects and pumps hazardous waste seepage from
the burial ground to the Liquid Storage Facility.

In 1992, approximately 7,900 gallons of liquid
hazardous waste from Y-12 was incinerated offsite
(OR DOE 1993b:9-5). Other hazardous waste is sent
offsite to commetcial vendors or other ORR sites.

The Y-12 Waste Management Division operates the
Sanitary and Industrial Landfill II which provides
special waste disposal including asbestos materials,
aerosol cans, materials contaminated with beryllium
oxide, glass, fly ash, coal pile runoff sludge, empty

-pesticide containers, and Steam Plant Wastewater

Treatment Facility sludge. The landfil]l area is
located on Chestnut Ridge near the eastern end of the
plant and serves Y-12, Oak Ridge National Labora-
tory, K-25, and other DOE prime contractors in Qak
Ridge. The landfi}l utilizes shallow land burial by the
large trench method and is permitted by the State of

‘Tennessee. Requests are filed with the state to

provide disposal for additional materials as needed.

The Chestnut Ridge Borrow Area Waste Pile (Indus-
trial Waste Landfill II) consists of mercury-contam-
inated soil removed from the Oak Ridge Civic Center
area and deposited at Y-12 Chestnut Ridge. No
further disposal at this site has been made. Closure
of this waste pile was initiated after a complete soil
analysis following state sampling regulations was
completed, :

Nonhazardous Waste. Major waste-generating activ-
ities include construction and demolition activities
that produce large volumes of noncontaminated
wastes, including lumber, concrete, metal objects,
soil, and roofing materials. Industrial trash is
generated by daily operations throughout the plant.
These operations include janitorial services, floor
sweepings in production areas, and production activ-
ities. In 1992, about 375,700 gallons of wastewaters
from the Central Pollution Control Facility and the
Plating Rinsewater Treatment Facility and
37,860,000 gallons of wastewaters from the Steam
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Plant were processed. In addition, approximately
280,700 gallons of other liquid nonhazardous waste
was treated. ‘The Waste Storage Facility in Building
9720-25 has solid waste baler with an 8:1 compac-
tion ratio (DOE 1994n). Approximately 1,970 yd3 of
solid nonhazardous waste was compacted during
1992 (OR DOE 1993b:9-3).

The Steam Plant Wastewater Treatment Facility
treats approximately 40 million gallons per year of
wastewater from steam plant operations, demineral-
izers, and coal pile runeff. Treatment processes
include wastewater collection/sedimentation, neu-
tralization, clarification, pH adjustment, and dewa-
tering. The treatment facility utilizes automated
processes for continuous operation. All solids
generated during treatment are nonhazardous and are
disposed of in the sanitary landfill. The treated
effluent is monitored prior to NPDES discharge to the
East Fork Poplar Creek. The Y-12 Utilities Depart-
ment manages this facility. Lake Reality is a lined
containment basin with a surface area of about
2 acres. The pond serves to enhance the water quality
of East Fork Poplar Creek downstream of Y-12.

The Sludge Handling Facility (T-118) was designed
and constructed to provide water filtration and sludge
dewatering in support of a storm sewer cleaning and
relining project. Filtered water was reused by the
sewer-cleaning contractor, and the dewatered sludge
was stored in specially constructed containers for
future disposal, The facility is currently being used
to store containers of LLW.

The Stearn Plant Ash Disposal Facility is used to
collect, dewater, and dispose of sluiced bottom ash
generated during operation of the coal-fired steam
plant. An additional trench was constructed for the
disposal of sanitary and industrial wastes generated
by Oak Ridge National Laboratory, K-25, and Y-12,
In order to comply with environmental regulations
for landfill operations, the Stearn Plant Ash Disposal
Facility includes a leachate collection system, a
transfer system to discharge the collected leachate
into the Oak Ridge public sewage system, groundwa-
ter monitoring wells, and a gas migration/ventilation
system. The landfill, Industrial Landfill V, is
permitted to dispose of approximately 4 million ft
per year of industrial waste. The facility was
designed and is operated in accordance with

Tennessee solid waste disposal regulations and
became operational in March 1994.

In 1992, approximately 1,100 yd3 of clean scrap
metal was stored at Y-12 (OR DOE 1993b:9-6). The
salvage yard is used for the staging and public sale of
norradjoactive, nonhazardous scrap metal. Sales
have been suspended, however, until procedures to
meet the DOE “No Rad Added” performance
objective have been approved. The New Salvage
Yard provides accumulation and sorting activities for
nonradiologically contaminated scrap metal. Plans
are in place to provide an automotive lead cell battery
repository for used batteries until recycling options
are initiated. This facility is located near the Bear
Creek Burial Ground. Construction debris is buried
at Landfill VI and VII on Y-12.

Oak Ridge National Laboratory. Because Oak
Ridge National Laboratory is a research facility, it
has many diverse waste-generating activities, each of
which may produce only a small quantity of waste.
Isotope production, utilities, and support functions
such as photography are additional sources of waste.
The radioactive wastes produced by each activity at
Oak Ridge National Laboratory reflect the nature of
its operation. A large number of radioisotopes are
handled, in isotope production and packaging, in
reactor and accelerator operations, in reprocessing
studies on nuclear fuel, and in investigations into the
interactions of radiozctivity with living systems. The
radioactive wastes generated by these activities can
be classified as follows:

« Concentrates generated by the treatment
of intermediate-ievel wastes, which are
disposed of by hydrofracture;

+ LLW contaminated with beta/gamma
emitting radioactivity. These wastes,
which have a low surface dose rate, are
compacted if possible and disposed of in
earthen trenches; those wastes which
exhibit a high surface dose rate are
disposed of in augered holes;

» TRU wastes, which are retrievably
stored; and
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» Low-level alpha-emitting wastes, which
are evaluated for criticality hazards
before disposal in augered holes.

Pollution Prevention. Waste segregation is used to
minimize the generation of solid LLW, By providing
collection barrels for both radioactive and nonradio-
active wastes, the volume of wastes that requires
handling as radioactive waste has been reduced,
Before these procedures were implemented, radioac-
tive and nonradioactive wastes were discarded in the
same batrel. This contaminated the nonradioactive
portion and required special disposal of an inflated
amount of waste,

Spent Nuclear Fuel. Oak Ridge National Laboratory
generates small quantities of spent nuclear fuel.
Several facilities described below are used to house
spent nuclear fuel (DOE 1993r:28-29), The interim

management of spent nuclear fuel (pending avatlabil-
ity of a geologic repository) will be in accordance
with the ROD from the Departrent of Energy Pro-

mmatic Spent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environ-

mental Restoration and Waste Management

Programs Final Environmental Impact Statement
(DOE/EIS-0203-P).

Irradiated Fuels Examination Laboratory (Building

3525), The Irradiated Fuels Examination Laboratory
only contains hot cells. Disassembly and examina-
tion of irradiated fuel and components continue to be
the mission of the facility.

B

High Level Radiochemical Laboratory (Building

4501). The High Level Radiochemical Laboratory
contains centrally located hot cells supported by
various laboratories capable of handling radioactive
material. It has been used in performing work on
fission gas release in light water reactor fuel rods.
The spent nuclear fuel is in dry storage.

Radiochemical Engineering Development Center

(Building 7920). The Radiochemical Engineering
Development Centér is a multipurpose hot cell
facility with the appropriate equipment, shielding,
and containment provisions to safely process and
store large quantities of highly radioactive fuel
elements. It was specifically built to prepare and
process targets for the High Flux Isotope Reactor.

H-38

Bulk Shielding Reactor. This pool-type research
reactor is currently shut down with the core stored in
racks. Fuel assernblies fromn the Oak Ridge Research
Reactor are also stored in the pool.

High Flux Isotope Reactor. The High Flux Isotope
Reactor is an 85 megawatt (MW), beryllium-

reflected, light-water-moderated, flux-trap-type
research reactor with associated support equipment
and a storage pool. Missions include production of
isotopes for medical and industrial applications,
neutron-scattering experiments, and various material
irradiation experiments. This is the only reactor that
is still generating fuel elements that will need storage
in the future.

Molten Salt Reactor Experiment. The Molten Salt

Reactor Experiment is an 8 MW, homogeneous
reactor consisting of uraniumn fluoride fuel in rnoiten
lithium salt. Its purpose was to test the practicality of
a molten-salt reactor concept for central power
station applications. The fuel is being stored in the
salt storage tanks beneath the reactor.

Tower Shielding Reactor. The Tower Shielding

Reactor is a reactor facility where experiments were
conducted outdoors on a remote hilltop. It is a spher-
ically symmetric 1 MW plate-type reactor. The
purpose of the facility was to conduct large-scale
experiments to test shielding design methods and
obtain associated data. The original core is [ocated in
the reactor. Four fuel plates are stored in the under-
ground site, and 1,200 low-enriched fuel pins are
stored in DOT shipping containers.

7823A/7827/7829 Wells, These shielded, retrievable
storage facilities are stainless-steel dry wells placed
in the ground but are currently closed to further
storage. The wells were used to store irradiated fuel
and associated fission products from 1972 to 1989.

Waste Area Grouping 7 (Homogeneous Reactor
Experiment Wells). In 1964, seven augered holes

were drilled to store 135 gallons of a 40-molar fuel
solution. Each well was filled with soil to ground
level and marked by a concrete plug and brass
plaque.

Classified Burial Ground. In the past, fuel materials
were buried here. The exact quantity and location of
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this material is not known. This area is now closed to
operations.

Solid Waste Area 6. This facility houses the Suspen-
sion Test Reactor fuel. Seven of the underground
dry-storage units are empty although one unit has
been found to contain water and another contains
moist sand. These units are therefore not available
for additional storage.

A summary table of the inventory of reactor-irradi-
ated nuclear material is shown in table H.2.3-6.

High-Level Radioactive Waste. Oak Ridge National
Laboratory does not generate or manage HLW.

Transuranic Waste. Table H.2.3-7 presents the
inventory of mixed TRU wastes at Oak Ridge
National Laboratory as of December 31, 1992 along
with a five-year projection. The bulk of Ozk Ridge
National Laboratory’s mixed TRU waste is in three
liquid/studge waste streams that are stored in tanks at
the present time. Each of these tank’s wastes must be
remotely-handled because of the high radioactivity.
Oak Ridge National Laboratory’s Underground
Storage Tank management program includes imple-
mentation of leak detection, corrosion protection,
spill and overflow protection, annual tightness
testing, operational controls, record keeping, report-
ing, and replacement of those systems that cannot be
upgraded by 1998. The program also addresses the
immediate removal from service and remediation of
sites with tanks found to be leaking, and it imple-
ments any required closures, corrective actions, and
any upgrading and/or replacement of affected tanks
in accordance with the regulatory requirements.
Status of the tanks managed under the Underground
Storage Tank Program through 1991 is as follows:

« Twenty-six tanks have been excavated or
permanently taken out of service (twenty
approved by Tennessee as closed while
six require additional investigation
and/or corrective action before final
closure approval}).

+ Twenty-four tanks are deferred from 40
CFR 280 regulations. These will be taken
out of service or upgraded.

+ Two tanks were upgraded in 1990 to meet
the current leak detection requirements.

+ Two tanks contain heating oil and are
excluded from regulation under 40 CFR
280.

 Five tanks contain waste oil contami-
nated with radionuclides and are
excluded under 40 CFR 280.

Solid TRU waste consisting of filters, paper, metals,
and other items is generated at Oak Ridge National
Laboratory through laboratory, pilot plant, and
reactor operations. This includes both contact-
handled and remote-handled TRU waste contami-
nated with lead and, in some cases, mercury. There
is no treatment of TRU wastes at Oak Ridge National
Laboratory. TRU wastes generated at Oak Ridge
National Laboratory are being placed in retrievable
storage. Contact-handled TRU waste is packaged
predominantly in drums, while remote-handled TRU
waste is packaged in concrete casks. In 1992,
approximately 3 yd? of contact-handled and 2 yd? of
remote-handled TRU waste were placed in storage
(OR DOE 1993b:9-7). Current activities center
around certification of contact-handled waste,
planning and designing of a repackaging and certifi-
cation facility for remote-handled wastes, and
planning for shipment of wastes to WIPP or another
suitable repository should WIPP prove to be unsatis-
factory. The repackaging facility, which is in
Building 7880, is called the Waste Handling and
Packaging Plant and is planned for 2001. Table
H.2.3-8 summarizes the storage capability for TRU
and mixed TRU wastes at Oak Ridge National Labo-
ratory.

Low-Level Waste. Isotope production and research
activities generate a variety of low-level radioactive
wastes to include low-level wastewater. Sources of
solid LLW include contaminated equipment, filters,
paper, rags, plastic, and glass, and sludge from the
Process Waste Treatment Plant. Table H.2.3-9 shows
the LLW treatment facilities that are operating. Solid
LLW to include radioactive scrap metal is placed in
storage prior to disposal. In 1992, approximately
884 yd3 of solid LLW, 27 yd? of radioactive scrap
metal, and 24 yd3 of PCB-contaminated LLW were
placed in storage awaiting disposal
(OR DOE 1993b:9-7). Table H.2.3-10 lists the LLW
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and mixed LLW storage facilities currently operating
at Oak Ridge National Laboratory,

The area designated as SWSA 6 is the only onsite
disposal unit at Oak Ridge National Laboratory. It
receives solid LLW, including radioactively-contam-
inated asbestos. In 1992, approximately 131 yd? of
radioactive sanitary waste, 56 yd* of radioactive
scrap metal, and 39 yd® of radioactively-contami-
nated asbestos was buried at SWSA 6
(OR DOE 1993b:9-4). Table H.2.3-11 lists the LLW
disposal units at SWSA-6.

Mixed Low-Level Waste. Because Qak Ridge
National Laboratory is a research facility, it has many
diverse waste-generating activities, each of which
may produce only a small quantity of waste, Isotope
production, utilities, and support functions such as
photography are additional sources of waste, Mixed
wastes are generated by research projects and some
facility operations. Isotope preduction and research
activities generate a variety of mixed low-level and
mixed TRU wastes. Table H.2.3-12 presents the
mventory of mixed LLW at Oak Ridge National Lab-
oratory as of December 31, 1992, along with a five-
year projection,

As shown in table H.2.3-9 three facilities are
currently treating mixed waste at Oak Ridge National
Laboratory: the Process Waste Treatment Plant, the
Liquid Low-Level Waste Evaporation Facility, and
the Melton Valley Low-Level Waste Immobilization
Facility (OR DOE 1993a:9-21). One other treatment
facility at Oak Ridge National Laboratory, the Non-
radiological Wastewater Treatment Plant, is
operating and could be used to treat mixed waste,

The Process Waste Treatment Plant is designed to
treat process wastewaters, groundwater, and evapo-
rator condensate wastewaters that contain low levels
of radioactivity. Small concentrations of radioactive
materials have cccasionaily been processed. Process
wastewaters may contain small quantities of radionu-
clides, metals, anions, and organic chemicals. Under
normal operating conditions, the Process Waste
Treatment Plant can process wastewater at a rate of
130 gallons per minute (gpm). The design capacity
is 200 gpm. Wastewaters can contain organic
materials and low levels of radicactivity. The facility
can treat waste streams with some heavy metals but
not streams containing PCBs.
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The Liquid Low-Level Waste Evaporation Facility
treats liquid LLW using evaporation. It operates in a
semicontinuous mode; waste is acenmulated in col-
lection tanks and transferred through underground
piping to an evaporator system. The design capacity
is 28,000 gallons per day (GPD). The facility
processes an average of 300 GPD of liquid wastes
under normal operating conditions. The facility can
treat waste streams containing organic contaminants.

The Melton Valley Low-Level Waste Immobilization
Facility is used to solidify liquid mixed LLW that has,
a pH greater than 12.5 and that contains some heavy’
metals. This liquid mixed LLW is transferred from’
tanks by interconnecting pipelines. Batches of waste
are pumped from a liquid decantation system to a
solidification system as required to provide adequate
storage-tank capacity. The facility operates only on a
campaign basis to provide adequate storage capacity.
Solidification is currently performed using cementa-
tion. Design capacity is 16,500 gallons per month of
liquid waste. Under normal operating conditions, the
facility can process 2,000 gallons per month as
required to provide adequate storage-tank capacity.
The facility cannot treat HLW, alpha-contaminated
waste with TRU activity levels greater than
100 nanocuries per gram (nCi/g), organic wastes, or
PCBs.

A summary of the mixed LLW storage facilities at
Qak Ridge National Laboratory is shown in table
H.2.3-10. An estimate of the capacity of these facil-
ities is also given. In 1992, approximately 11 yd? of
mixed waste were placed in storage at Qak Ridge
Nationai Laboratory (OR DOE 1993b:9-7).

The only disposal of mixed waste done at Oak Ridge
National Laboratory is the burial of radioactive
asbestos at SWSA-6. Asbestos contaminated with
low-levels of radioactivity is placed in silos. In 1992,
approximately 39 yd® of contaminated asbestos were
buried (OR DOE 1993b:9-4), Low-level contami-
nated biological waste has also been buried at
SWSA-6.

Hazardous Waste. Hazardous wastes are generated
in laboratory research, electroplating operations,
painting and maintenance operations, descaling,
demineralizer regeneration, and photographic pro-
cesses. Few hazardous wastes are treated in onsite
facilities. Onsite treatment at Qak Ridge National
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Laboratory includes elementary neutralization and
detonation facilities. A summary of the hazardous
waste treatment facilities at ORNL is shown in table
H.2.3-13. In 1992, approximately 1,720 gallons of
liquid hazardous wastes were treated at the Nonradi-
ological Wastewater Treatment Plant and about
130 gallons of hazardous waste were evaporated (OR
DOE 1993b:9-3).

The Nonradiological Wastewater Treatment Plant is
designed to reduce pollutant concentrations in nonra-
diological wastewaters including hazardous wastes
to levels acceptable for effluent discharge. The plant
operates in a continuous mode and involves physical
and chemical processing steps. The facility contains
a heavy-metal removal system, where the pH of the
wastewater is raised to 10.5 in a clarifier. Polymers
are added to induce flocculation and settling of the
metal precipitates. The wastewater is passed through
a filtration system to remove particulates. An air
stripper then removes volatile organics and activated
carbon columns remove mercury.

The Chemical Detonation Facility treats small
amounts of wastes that-would be dangerous to
transport offsite. Explosives such as aged picric acid
are detonated in the detonation facility. Certain other
wastes (e.g., spent photographic processing solu-
tions) are processed onsite into a nonhazardous state.
Those wastes that are safe to transport are shipped to
offsite RCRA-permitted commercial treatment/dis-
posal facilities,

In 1992, approximately 58 yd3 of hazardous waste
and 31 yd” of PCB waste were stored at Qak Ridge
National Laboratory (OR DOE 1993b:9-7). PCB
wastes are managed in storage facilities until they
can be shipped offsite for treatment and/or disposal.
PCB-contaminated and/or hazardous wastes are tem-
porarily stored at Building 7507, and PCB-contami-
nated wastes are stored on the 7507W Storage Pad.
Due to the “No Rad Added” policy, hazardous wastes
are being stored as mixed waste. A listing of the
hazardous waste storage facilities at Oak Ridge
National Laboratory is shown in table H.2.3-14.
Approximately 17 yd? of ashestos wastes were sent
offsite to the Y-12 Sanitary and Industrial Landfill I
About 20 yd3 of hazardous and PCB wastes were sent
to K-25 for storage and incineration in the TSCA
Incinerator (OR DOE 1993b:9-5).

Nonhazardous Waste. Nonhazardous wastes resuit
from Oak Ridge National Laboratory maintenance
and utilities. The steamn plant and the sanitary waste
treatment plant produce a sludge that is sampled to
demonstrate that it is nonhazardous and meets the
Y-12 Industrial and Sanitary Landfill II waste accep-
tance criteria. Scrap metals are discarded from main-
tenance and renovation activities and are recycled
when appropriate. Construction and demolition
projects also produce nonhazardous industrial
wastes. All solid nonhazardous wastes and medical
wastes after they are autoclaved to render them non-
infectious except scrap metal are sent to the Y-12
Industrial and Sanitary Landfill II. Approximately
27 yd® of scrap metal were placed in storage at Oak
Ridge National Laboratory in 1992 until it is defi-
nitely characterized as nonradioactive per the “No-
Rad Added” policy (OR DOE 1993b:9-7).

K-25 Site. Enrichment, maintenance, decontamina-
tion, and research and development activities have
generated a wide variety of waste at K-25. Because
of its past uranium enrichment mission, uranium is
the predominant radionuclide found in K-25 waste
streams. Waste management activities are increas-
ing. Low-level radioactive wastes from other DOE
sites are being placed in building vaults until a final
disposition strategy is identified. Also, PCB wastes
and RCRA wastes contaminated with uranium began
arriving from other DOE sites in 1987 for incinera-
tion in the K-1435 TSCA Incinerator. Tables
H.2.3-16 and H.2.3-15 summarize the storage and
treatment facilities at K-25 that are capable of storing
and treating multiple categornes of waste.

Pollution Prevention. K-25 policy mandates minimi-
zation of waste generated while achieving compli-
ance with applicable environmental regulations.
Five waste reduction options are used at K-25: segre-
gation, material substitution, process innovation,
mechanical volume reduction, and recycling/reuse.
In recent years, some aluminum cans, worker
clothing, and office furniture have been recycled for
use at K-25. Such recycling has saved approximately
2,500,00 Ib of materials as of 1991. K-25 manage-
ment supports the waste reduction program. An
example of this program is the conversion to gas-
fired boilers to reduce opacity excursions and, in
effect, reduce or eliminate fly ash production.
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Spent Nuclear Fuel. K-25 does not generate or
manage spent nuclear fuel,

fligh-Level Radioactive Waste. X-25 does not
generate or manage HLW,

Transuranic Waste. K-25 does not generate or
manage TRU waste,

Low-Level Waste. Solid LLW is generated by dis-
carding radioactively-contaminated construction
debris, wood, paper, asbestos, trapping media, and
process equipment and by removing radionuclides
from liquid and airborne discharges. Currently, solid
LLW is being stored for future disposal. Table
H.2.3-17 shows the storage facilities that deal only
with LLW. Specifics on some of the storage facilities
are described below. Treatment of the current
inventory of contaminated scrap metal at K-25 {as
well as at Portsmouth, Paducah, and Fernald facili-
ties) is expected to occur over the next3 to 5 years as
part of a comprehensive DOE Scrap Metal Program
tobe managed through K-25. All contaminated scrap
metal is stored aboveground at the K-770 scrap metal
facility until further disposal methods are evaluated.

The Uranium Hexafluoride Cylinder Program is
directed toward improving the safety and reliability
of long-term storage for 7,000 cylinders currently at
K-25. These cylinders remain from the now-termi-
nated gaseous diffusion mission. In storage at the site
are approximately 5,000 10-ton and 14-ton cylinders
of depleted uranium hexafluoride; 1,000 cylinders of
normal-assay feed uranium hexafluoride;
400 cylinders containing more than 50 pounds of
“enriched” material; and 600 miscellaneous empty
cylinders. The Uranium Hexafluoride Cylinder
Program is being designed to develop a clear under-
standing of the current conditions of the cylinders
and define any near-term and long-term actions for
safe storage of the cylinders pending decisions on
ultimate disposition of the uranium hexafluoride
material. Some of the initial actions in the program
are a baseline inspection, a corrosion coupon
program, and an ultrasonic thickness measurement
program. The baseline inspection identified a variety
of cylinder defects which will require special
attention and also identified four breached cylinders,
Immediate corrective actions have been taken to
handle the breached cylinders and a schedule of
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activities has been developed for moving and
repairing the cylinders.

The cylinders containing normal-assay feed uranium
hexafluoride are currently being shipped to the
Paducah Gaseous Diffusion Plant. The current DOR
direction for the 5,000 cylinders with depleted
uranivm hexafluoride is to store them until at least the
year 2020, at which time conversion to oxide will be
performed if no other uses have been determined. A
plan for cleaning the cylinders containing more than
50 1b of enriched material and empties has not yet
been approved (this may be performed at K-25 or at .
one of the operating gaseous diffusion plants).

Currently, there are no onsite disposal facilities being
operated at K-25. Energy Systems Waste Manage-
ment Organization has been established and assigned
the responsibility to design, construct, and operate all
new LLW disposal facilities for the ORR. This orga-
nization is physically located at K-25. ‘

Mixed Low-Level Waste. Mixed LLW primarily
consists of contaminated waste oils, solvents,
sludges, soils, and acid wastes. Table H.2.3—18
presents the inventory of mixed LLW as of December
31, 1992 along with a 5-year projection. Sludges
contaminated with low-level radioactivity were
generated by settling and scrubbing operations and
were stored in K-1407B and K-1407C ponds.
Sludges have been removed from these ponds, and a
portion have been fixed in concrete at the K-1419
Sludge Treatment Facility and stored above ground at
the K-1417 Drum Storage Yard. These materials are
considered mixed LLW; however, 2 delisting petition
has been submitted to EPA. Disposition of this waste
is pending a determination of this petition.

Most of the treatment of mixed waste is at the
TSCA Incinerator and the Central Neutralization
Facility. The majority of waste treated at the TSCA
Incinerator cannot be treated by commereial inciner-
ators because of radioactive contamination. All
waste sent to this facility must be fully characterized
and identified. DOE has an approved chain-of-.
custody system for all waste received from offsite,
The K-1435 TSCA Incinerator is capable of inciner-
ating waste that is mixed or that contains PCBs. In
1990, a limited amount of waste was incinerated as a
part of the startup testing. The incinerator began full
operations in early 1991 and met all regulatory
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requirements in processing 1,310 yd3 of mixed
waste. Mixed TSCA waste is being generated in the
ash residue at the TSCA Incinerator. Compliance
issues regarding the management of the mixed PCB
and radioactive waste generated in the ash are being
pursued with EPA by DOE.

Most of the radioactively-contaminated wastewater
treated at the Central Neutralization Facility is
generated at the TSCA Incinerator from the wet
scrubber blowdown. Treated effluents are discharged
through a designated release point. The contami-
nated sludges that precipitate in the sludge-thickener
tank are stored in an approved above-ground storage
area at K-25.

RCRA mixed, radioactive land disposal restricted
waste (including some nonradiological classified
land disposal restricted waste) has been stored in
some areas for longer than 1 year (OR DOE
19932:9-26). These wastes are currently subject to
the land disposal restriction that permits storage only
for accumulation of sufficient quantities to facilitate
proper treatment, recycling, or disposal. This waste
is being stored because of the nationwide shortage of
treatment and disposa! facilities for these types of
waste, Private-sector technology demonstrations are
being conducted that involve uranium extractions
from sludge.

Uranium-contaminated PCB wastes (i.e., mixed
wastes) are being stored in excess of the I-year limit
imposed by TSCA because of the lack of treatment
and disposal capacities. DOE and EPA have sigued
a Federal Facility Compliance Agreement, effective
February 20, 1992, to bring the facility into compli-
ance with TSCA regulations for use, storage, and
disposal of PCBs. It also addressed the approxi-
mately 10,000 pieces of nonradioactive PCB-con-
taining dielectric equipment associated with the
shutdown of diffusion plant operations.

In 1989, during routine inspections of the drums of
stabilized K-1407 Pond sludge at the K-1417 Storage
Facility, it was discovered that many of the drums
had begun to corrode. Free liquid (waste with a
pH of 12) on top of the concrete in the drums was
found to be causing the corrosion (OR DOE 1993a:9-
16). An action plan has been implemented to decant
and/or dewater the mixed waste contained in the
drums. A total of 45,000 drums of stabilized material

and 32,000 drums of raw sludge must be processed
and moved to storage facilities that meet regulations
governing mixed wastes. Of these 77,000 drums,
10,000 are currently stored in K-235 vaults and 67,000
are located at the K-1417A and K-1417B Drum
Storage yards. It is planned that all containers will be
transferred to and stored in new and existing facili-
ties, the K-1065 site and K-31 and K-33 buildings,
respectively.

Hazardous Waste. Hazardous wastes generated at
K-25 include PCB articles and items, waste oils and
items, and uncontaminated asbestos waste. All
hazardous wastes are managed according to applica-
ble state and Federal regulations and DOE orders.
Several waste management facilities are already in
place. Changing laws and regulations have made it
necessary to upgrade several facilities and to design
and construct new facilities that reflect the most
recent environmental technology. The Central Neu-
tralization Facility and the TSCA Incinerator are the
two major facilities that treat hazardous waste.

The Ceniral Neutralization Facility provides pH
adjustment and chemical precipitation for several
aqueous streams throughout K-25. The main purpose
of the Central Neutralization Facility is to treat
wastewater to ensure compliance with the require-
ments of NPDES discharge limits on pH, heavy
metal concentrations, and suspended solids. The
treatment system consists of two 25,000-gallon
reaction tanks and a 60,000-gallon sludge-thickener
tank. Acidic wastes are neutralized with a hydrated-
lime slutry, and basic wastes are neutralized with
sulfuric or hydrochloric acid. The hydrated lime bin
and acid tanks are located at the facility. The
treatment facility is physically divided into two
distinct sections for treating both hazardous and non-
hazardous waste streams.

The TSCA Incinerator consists of storage tanks,
dikes, and the incinerator. The incinerator system
consists of a liquid, solid, and sludge feed system; a
rotary kiln incinerator; and a secondary combustion
chamber. The wastes treated at this facility include
oils, solvents, chemicals, sludges, and aqueous
waste.

In general, most of the waste stored at K-25 is desig-

nated as hazardous waste which has been contami-
nated with PCBs. Recyclable materials such as
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mercury and silver-bearing photographic wastes are
stored before recycling, while other hazardous
wastes are stored until sufficient quantity is accumu-
lated for an offsite shipment. All offsite disposals of
hazardous wastes were halted in 1991 until proce-
dures addressing a DOE performance objective of
“No Rad Added” were developed by the sites and
approved by DOE Headquarters. Incineration is the
preferred method for offsite treatment or disposal of
wastes, particularly PCB wastes; however, landfills
and other types of disposal are used as needed. In
1992, 290 yd? of ashestos were placed in the Y-12
landfill.

Nonhazardous Waste. Computer paper is being
recycled from the K-25 Computer Technology
Center. The program for recycling paper is being
reviewed for expansion into nonradiological areas.
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Product substitutions at the paint shop and photogra-
phy Iab have resulted in a decrease of waste genera-

tion. No percentage of reduction has been calculated

due to the lack of baseline data,

Waste assay monitors have been purchased and are
being used to screen solid, potentially radioactive
waste to determine the potential to manage it as a
nonhazardous waste. The K-770 clean scrap yard
provides storage for nonradioactive scrap metal, The
scrap metal is stockpiled before being sold to the
public. The solid nonhazardous waste from X-25 is
sent to the Y-12 Industrial and Sanitary Landfill II.
Some materials such as furniture, file cabinets, and
paper are sold through property sales, The only non-
hazardous treatment facility at K-25 is the sanitary
waste treatment plant. The sanitary sludge is
disposed of in the Y-12 landfill.
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H.2.4 Pantex Plant

This section describes the baseline conditions and
specific waste management operations at Pantex. As
part of its normal operations, Pantex generates low-
level, mixed low-level, hazardous, and nonhazardous
wastes. Tables H.2.4-1 and H.2.4-2 present a
detailed description of treatment and storage facili-
ties with estimated capacities.

Pantex’s goals regarding the managetnent of LLW,
mixed LLW, and hazardous wastes are to:

* Minimize the volumes of low-ievel radio-
active and hazardous wastes generated to
the extent technologically and economi-
cally practicable.

« Recycle those wastes applicable to the
best available technology.

» Minimize contamination of existing or
proposed real property and facilities.

+ Ensure safe and efficient long-term man-
agement of all wastes.

Pollution Prevention. Pantex has a waste minimiza-
tion program that was formed to define an effective
waste minimization system for the site. A committee
provides awareness of the program, identifies tasks,
and provides liaison between the site and outside
entities. Some of the accomplishments of this
program are as follows (PX MH 1991a:8-11):

* Compaction of 1,200 drums to approxi-
mately 250 drums. Disposal cost savings
of approximately $300,000 was achieved.

* Separatjon of radioactive and hazardous
waste materials when shearing weapons
components. Reclamation of gold from
this process netted $243,000.

» Reclamation of oil, antifreeze, and
refrigerant,

+ Substitution of scintillation solution that
is nonhazardous.

* Reuse of explosives and solvents.

* Repackaging of paint into smaller con-
tainers.

« Substitution of naphtha with nonhazard-
ous biodegradable cleaning solution.

Transuranic Waste. No TRU waste or mixed TRU
wastes are currently generated at Pantex during
normal operation. However, there is a potential for
an off-normal event to generate small amounts of
contact-handled TRU waste during a weapon dis-
mantlement activity. Three drums of TRU waste
were generated several years ago from an incident
during weapon dismantlement. Ultimately, Pantex
plans to ship its TRU waste to a DOE-approved
storage site when available,

Low-Level Waste. The waste streams for LLW have
the following options available for management con-
sideration (PX MH 1990b:13):

+ Continue to ship to a DOE-approved
disposal site such as NTS.

+ Compact solid waste, if possible.

« Computerize tracking of radioactive
waste.

¢« Implement improved segregation
program.

Solid LLW generated consists of contaminated parts
from weapons assembly and disassembly functions
and waste materials associated with these functions,
such as protective clothing, cleaning materials,
filters, and other similar materials. The compactible
components of this waste are processed at the Pantex
Solid Waste Compaction Facility and staged along
with the noncompactible components for shipment to
a DOE-approved disposal site, Table H,2.4-3 lists
Pantex’s primary LLW streams, how they are gener-
ated, primary radioactive constituents, and method of
storage or disposal. Table H.2.4-4 provides an
inventory of LLW at Pantex as of December 2, 1994,
and a 5-year generation projection.

Mixed Low-Level Waste, The waste streams for
mixed LLW have the following options available for
management consideration:
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+ Treat to satisfy Land Disposal Restric-
tions requirements and ship to a DOE-
approved facility for storage or disposal.

+ Treat to satisfy Land Disposal Restriction
requirements and ship to a commercial-
approved facility for storage or disposal.

» Ship offsite for treatment and disposal.

Pantex generates solid mixed LLW during weapons
component testing functions. These wastes consist
primarily of depleted uranium and berylltum residue
and fragments from explosive components tests, con-
taminated gravel, cleaning materials, and protective
clothing associated with these operations
{PX MH 1990b:35)}. Other mixed LLW streams
include cleaning materials from weapons assembly
and disassembly operations. Table H.2.4-5 lists
Pantex’s primary mixed waste streams, how they are
generated, primary constituents, materials, and
method of treatment. Table H.2.4-6 lists the mixed
waste storage inventory as of April 15, 1994. Projec-
tions for the following 5 years are also included.

The FS-23 facility has a containment test fire
chamber where oxides of depleted uranium and
beryllium are generated from testing. The chamber
and equipment are cleaned after each test and the
residue {solid waste) is placed into shipping contain-
ers, The containers are monitored for contamination
and then forwarded to a staging area for shipment
offsite.

Mixed LLW (HE-contaminates only) is currently
treated at the Bumin:F Ground which has an operating
capacity of 38 yd” per year (DOE 1994k). The
Hazardous Waste Treatment and Processing Facility
is being planned to treat mixed LLW in the future.

Hazardous Waste. The waste streams for hazardous
waste have the following options available for man-
agement consideration:

* Continue to ship to approved hazardous
waste disposal facilities.

» Encapsulate solid waste and ship to a
DOE-approved disposal site. B

» Treat onsite for neutralization of
corrosive wastes.

Table H.2.4-7 lists Pantex’s primary hazardous waste
streams, how they are generated, primary constitu-
ents, and method of storage or disposal. Table
H.2.4-8 presents the inventory and a 5-year projec-
tions for hazardous waste as of December 2, 1994,

The treatment of hazardous waste is done at the
following facilities:

+ The Burning Ground is an open-burning
area where explosives, explosive-con-
taminated waste, and explosive-contami-
nated spent solvents are burned. A large
volume reduction is attained using this
method. o

» The Hazardous Waste Treatment and Pro-
cessing Facility will be involved in the
processing of liquid/solid hazardous
waste and classified materials made from
hazardous materials. The facility has
been planned and approved and should be
available in 1998. Hazardous waste is
also shipped offsite to commercial
RCRA-permitted facilities.

There are several separate storage facilities for
hazardous wastes.

» Hazardous Waste Drum Storage Area—
All liguid drums are placed in spill-con-
tainment pans. The facility is inspected
weekly for leakers. Small lab samples of
hazardous waste are stored in two
chemical storage containers in this area.
The materials stored there are as follows:

— Asbestos;
— Mercury-contaminated wastes;
— Buming Ground ash; and
— Electroplating sludge.
» At Building 16-1, used crank case oil is

stored underground until sufficient quan-
tities are generated for offsite processing.
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Nonhazardous Waste. The Sewage Community
Treatment Quality Upgrade is a fiscal year 1996 EM
project at Pantex. This project would upgrade the
Pantex sanitary system to ensure that wastewater
standards are met through secondary/tertiary treat-
ment, Included in this project is the upgrade of the
existing treatment lagoon to treat sewage, repair and
replace existing deteriorated sewer lines, construct a

H-66

closed system to eliminate the use of open ditches for

_ conveyance of industrial wastewater discharges, and

implement a plant stormwater management system,
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TABLE H.2.4-8.—Hazardous Waste Inventory at Pantex Plant

Inventory as of Total Generation
December 2, 1994 Five-Year Projection
Waste Stream Name (yd3) (yd?)
Explosive-contaminated solid waste 5 30
Burning Ground waste from thermal treatment 2 10
Labpacks (solid) 0.6 7
Photographic film 0 I
Lead waste 0 0.1
Spent halogenated and nonhalogenated solvents 2 45
and mixtures {462 gal) {9,090 gal)
Heavy metal contaminated parts 0 1
Sodium hydroxide waste (salid) 0 10
Paint sludge 3 4
{610 gal) {832 gal)
Wastewater from operations and monitoring 0.6 15
{116 gal) (2,970 gal}
Meta! cleaner and photographic waste 0.1 17
(13 gal) (3,420 gal)
Recyelable and nonrecyclable used batteries 0.5 258
Solvent-contaminated solids 4 39
Mercury {solid/Tiquid} 0 <0.1
(3 gab)
Sandblasting waste 0.8 2
Lead-contaminated waste 0 0.9
Miscellaneous organics (solid/iquid) 0.6 20
(111 gab) {4,040 gal)
Contaminated engine oil 0 3
{568 gal)
Oil filter waste <0.1 0.6
Miscellaneaus discards contaminated with heavy metals 30 932
Empty organic compressed gas cylinders 0.4 3t
Recyclable scrap metal with precious metals 02 2
Total 50 1,430

Source: PX Battelle 1995a.
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H.2.5 Savannah River Site

The process of manufacturing useful nuclear
materials has produced radioactive, mixed, and
hazardous wastes that are treated, stored, or disposed
of on SRS. The Savanngh River Site Waste Manage-
ment Draft Environmental Impact Statement
(DOE/EIS-0217D), addresses the tasks of cleaning
up existing waste units and bringing current opera-
tions into compliance with applicable regulations. It
deals in detail with the current conditions and plans
for remediation. It also addresses the development
and funding of processes to minimize waste genera-
tion and to safely process and dispose of future waste
generation,

Pollution Prevention. Pollution prevention, previ-
ously driven by best management practices and eco-
nomics, is now mandated by statutes, regulations,
and agency directives. The SRS Waste Minimization
and Pollution Prevention Program is designed to
achieve continuous reduction of wastes and pollutant
releases to the maximum extent feasible and in accor-
dance with regulatory requirements while fulfilling
national security missions. The SRS Waste Minimi-
zation and Pollution Prevention Awareness Plan
addresses wastes and potential pollutants of all types
and establishes priorities for accomplishing waste
mirimization and pollution prevention through
source reduction, recycling, treatment, and environ-
mentally safe disposal.

Spent Nuclear Fuel. Spent nuclear fuel is not desig-
nated as a waste and is not included in the waste
inventory since, during processing, separation of
useful isotopes from the spent nuclear fuel is accom-
plished, and only the remaining waste is classified as
HLW, TRU, or LLW. DOE discontinued TEProcess-
ing spent nuclear fuel in 1992. DOE published the
ROD in the Federal Register (60 FR 28680) on June
1, 1995, for the Programmatic Spent Nuclear Fuel
and Idaho National Laboratory Environmental Res-
toration and Waste Management Programs EIS doc-
umenting its decisions for the treatment and
stabilization of the current inventory of spent nuclear
fuel after the completion of programmatic and site-
specific reviews pursuant to the National Environ-
mental Policy Act. SRS has been one of the receiving
sites for returned domestic and foreign research
reactor spent fuel. The preparation of production,
commercial, and research reactor fuel for long-term
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storage and the receipt of fuel from offsite is
addressed in the ROD and in the EIS on'the proposed
policy for the acceptance of U.S.~origin foreign
research reactor spent fuel. There are 184 metric tons
of production reactor spent fuel and targets and
I'7 metric tons of commercial, experimental, and
research reactor spent fuel in storage at SRS
(DOE 1994¢:2-9).

High-Level Waste. Liquid HLW containing
actinides and hazardous chemicals were generated
from recovery and purification of TRU products and
from spent fuel processing, and retreivably stored in
51 underground tanks. {One of these tanks is out of
service.) The waste is segregated by heat generation
rate, neutralized to excess alkalinity, and stored to
permit the decay of short-lived radionuclides before
its volume is reduced by evaporation, Of the
51 tanks, 29 are Iocated in the H-Area Tank Farm,
and 22 are located in the F-Area Tank Farm. The
tanks are of four different designs, but all are of
carbon steel. Wastes are transferred to and processed
in the newer tanks which have full height secondary
containment and forced water cooling. Some older
tanks contain old salt and sludge awaiting waste
removal. Other old tanks have had waste removed

-except for residue, and are used to store low activity

waste. The older tanks will be taken out of service
when space in other tanks becomes available due to
transfer to the Defense Waste Processing Facility.

High-heat liquid waste is stored for - to 2-years to
atlow decay of radionuclides before being processed
through evaporators. Low-heat waste is sent directly
to the evaporator feed tanks. Each tank farm has one
evaporator that is used to reduce the volume of the
water and concentrate the solids. A replacement
higher capacity evaporator is planned which may be
used in conjunction with the current evaporators.
Liquids can be reduced to 25 to 33 percent of original
volume and stored as salts or sludges.” Cesium
removal columns can operate in conjunction with the
evaporators. The evaporators obtain decontamina-
tion factors of 10,000 to 100,000 and the cesium
removal columns can obtain another 10 to 200
decontamination factors. Decontaminated liquids
{overheads) are sent to the Effluent Treatment
Facility for processing before being released to
Upper Three Runs Creek. The concentrated salt
solution is processed to remove radionuclides and the
decontaminated solution is sent to the Defense Waste
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Processing Facility: Saltstone Facility for solidifica-
tion and storage onsite in the Saitstone Vaults.

The remaining sludges and salts confain the majority
of the radionuclides, and are stored separately,
awaiting vitrification., Prior to vitrification, salt
would be precipitated in the In Tank Precipitation
process. The precipitate and sludge would be fed into
the vitrification process in the Defense Waste Pro-
cessing Facility, The waste will be mixed with boro-
silicate glass and immobilized by melting and
pouring the mixture into stainless steel cylinders.
These cylinders will be stored in a shielded facility at
the Defense Waste Processing Facility until a reposi-
tory is available, Figure H.2.5-1 illustrates HLW
management at SRS. Tables H.2.5-1, H.2.5-2 and
H.2.5-3 list HLW inventories and treatment and
storage facilities at SRS.

Transuranic Waste. All TRU waste currently being
generated is stored in containers on above ground
starage pads. Older TRU wastes (prior to 1365) were
buried in plastic bags and cardboard boxes in earthen
trenches. Wastes containing more than 0.1 Ci per
package were placed in concrete containers and
buried. Wastes containing less than 0.1 Ci per
package were buried unencapsulated in earthen
trenches. Since 1974, TRU wastes containing more
than 10 nCi/g have been stored in retrievable contain-
ers free of external contamination. Polyethylene
lined galvanized drums containing more than 0.5 Ci
are additionally protected by closure in concrete
culverts.

Currently, approximately 85 percent of the TRU
waste in storage is suspected of being contaminated
with hazardous constituents. Presently, waste is
characterized by onsite generators and is being stored
prior to final disposal. TRU waste containing less
than 100 nCi/g may be disposed of as LLW at SRS.
Waste containing greater than 100 nCi/g and meeting
the final WIPP waste acceptance criteria will be sent
to WIPP, if WIPP is determined to be a suitable
repository pursuant to the requirements of 40 CFR
191 and 40 CFR 268. Waste not meeting the accep-
tance criteria as currently packaged will be repack-
aged as necessary to meet the WIPP waste
acceptance criteria, If additional treatment is
necessary for disposal at WIPP, SRS would develop
the appropriate treatment technology, or ship this
waste to another facility for treatment. Studies are

underway to solve the problem of high heat TRU
waste which is unique to SRS. Wastes with high Pu-
238 fractions generate too much heat to be shipped in
the TRUPACT-IE. TRU waste is currently stored on
17 pads at the Solid Waste Disposal Facility in the B-
Area. The TRU waste management plan is illustrated
in figure H.2.5-2, Table H.2.5-4 lists the mixed TRU
waste inventories. Tables H.2.5-5 and H.2.5-6
present the TRU and mixed TRU waste treatment and
storage facilities.

Low-Level Waste. Both liquid and solid LLW are
treated at SRS. Liquids are processed to remove and
solidify the radioactive constituents and to release the
balance of the liquids to permitted discharge points.
The bulk of liquid waste is aqueous process waste
including effluent cooling water, purge water from
storage basins for irradiated reactor fuel or target
elements, distillate from the evaporation of process
waste streams, and surface water runoff from areas
where there is a potential for radioactive contamina-
tion.

Aqueous LLW streams are sent to the Effluent
Treatment Facility where they are treated by filtra-
tion, reverse osmosis and ion exchange to remove the
radionuclide contaminants. After treatment, the
effluent is discharged to Upper Three Runs Creek.
The resultant wastes are concentrated by evaporation
and stored in the H-Area Tank Farm for eventual
treatment in the Defense Waste Processing Facility:
Saltstone Facility. In that facility, they will be
processed with grout for onsite disposal. Figure
H.2,5-3 illustrates the liquid LLW processing at
SRS. Processing and disposal of solidified liquids is
illustrated in figures H.2.5-4 and H.2.5-5. Inventory,
treatment, and storage facilities for LLW and mixed
LIL.W are listed in tables H.2.5-7, H.2.5-8, and
H.2.5-9.

Disposal of solid LLW at the SRS traditionally has
been accomplished using engineered trenches in
accordance with the guidelines and technology
existing at the time of disposal. The E-Area Vault
project is a comprehensive effort for upgrading LLW
disposal at SRS based on meeting the requirements
of the current DOE orders, incorporating technologi-
ca] advances, and addressing more stringent Federal
regulation and heightened environmental awareness.
Four basic types of vaults/buildings are being con-
structed for the different waste categories: low-
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activity waste vault, intermediate-level nontritium
vault, intermediate-level tritium vault, and long-lived
waste storage building.

The vaults are below-grade concrete structures and
the storage building is a metal building on a concrete
pad. Long-lived waste is being stored until a final
disposition can be determined. Additional informa-
tion on these facilities is given in table H.2.5-10.

Solid LLW is segregated into several categories to
facilitate proper treatment, storage, and disposal.
Solid LLW that radiates less than 200 mrem per hour
at 5 ¢m from the unshielded container is considered
low-activity waste. If it radiates greater than
200 mrem per hour at 5 ¢m, it is considered interme-
diate-activity waste. This waste is typically contam-
inated equipment from separations, reactors, or waste
management facilities. Intermediate activity tritium
waste is intermediate-activity waste with greater than
10 Ci of tritium per container. Spent lithium-
aluminum targets from tritium operations equipment
is included in this waste. Long-lived waste is con-
taminated with long-lived isotopes that exceed the
waste acceptance criteria for disposal. Resin con-
taminated with carbon-14 from reactor operations is
an example. Excavated soil from radiological
materials areas that is potentially contaminated soil
and cannot be economically demonstrated to be
uncontaminated is managed as suspect soil. Figure
H.2.5-5 illustrates LLW management at SRS. Solid
LLW typically consists of protective clothing, con-
taminated equipment, irradiated hardware that does
contain spent fuel, spent lithium-aluminum targets
(from trittum extraction), and spent deionizer resins.
All LLW is disposed of in the Solid Waste Disposal
Facility in the E-Area between the F- and H-Areas.
Wastes are compacted and packaged for burial. The
primary method of disposal of low-activity waste is
burial in engineered low-level earthen trenches.
Trenches are located above the water table in soil
containing enough clay to maintain its integrity, in an
area where surface runoff can be controlled. The
trench floors are sloped to a sump to eliminate
standing water, After emplacement, the waste con-
tainers are covered with a soil cap, planted with
selected grasses, and graded to direct runoff away
from the trench. Intermediate-leve! wastes are
disposed of in poured-in-place, top loading below-
grade facilities to achieve as close to a zero release
criteria as possible. Monitoring wells are located
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near each disposed waste area to verify performance
and to monitor groundwater in the vicinity of the
vaults. The existing 195-acre burial ground is filled

‘and new concrete lined facilities are under construc-

tion to meet future SRS requirements. As of June
1994, the total inventory of LLW disposed of at SRS
is 980,000 yd® (DOE 1994n:SRS).

Mixed Low-Level Waste. Mixed LLW is in interim
storage in the E- and G-Areas in various buildings in
drums, concrete culverts, and metal boxes. These
South Carolina Department of Health and Environ-
mental Control-permitted facilities will remain in use
until appropriate treatment and disposal is performed
on the waste.

The planned and funded Hazardous/Mixed Waste
Treatment and Disposal Facility will process both
mixed and hazardous wastes. The mixed waste man-
agement plan for SRS, illustrated in figure H.2.5-6,
is being reevaluated through the development of a
Site Treatment Plan in accordance with the Federal
Facility Compliance Act of 1992. Mixed waste
inventories are listed in table H.2.5-7. Treatment
facilities and processes are listed in table H.2.5-8.
Storage facilities capacity and status are listed in
tables H.2.5-9 and H.2.5--10.

Hazardous Waste. Typical hazardous wastes at SRS
are lead, mercury, cadmium, 1,1,1-trichloro-ethane,
leaded oil, trichlorotrifluoroethane, benzene, and
paint solvents. Figure H.2.5-7 illustrates the pro-
cessing of hazardous wastes at SRS.

This waste is stored in three South Carolina Depart-
ment of Health and Environmental Control-
permitted buildings and facilities in the 700 area,
One of these buildings is covered under a RCRA final
permit. RCRA permits have been submitted for the
other facilities, The buildings are constructed with
sloped floors, dikes, and sumps to provide adequate
containment in the event of a spill. Waste is stored in
DOT-approved containers. Some of the waste is
shipped to an offsite vendor for processing and
disposal, thus allowing the site to maintain its current
storage capabilities.

Nonhazardous (Sanitary) Waste. SRS operates its
own sanitary waste landfill near road C, between C-3
and E. The first section of this landfill is at capacity,
the second section reached capacity in 1993, and the
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third (interim) section is expected to provide capacity
until 1997, Waste minimization and disposal method
improvements are being employed to more effi-
ciently utilize the landfill. The open pit method is
used, and wastes are weighed and recorded before
being disposed of in the facility. This facility has
been found to be a source of groundwater contamina-
tion in the past, and is operating under a South
Carolina Department of Health and Environmental
Control permit which was valid through 1994. It will
be modified, if necessary, to adequately assess the
impact of continued use of this landfill. In the future,
SRS is planning to contract with offsite facilities for
the disposal of its sanitary waste.

Other Nonhazardous Waste, SRS disposes of other
nonhazardous wastes in addition to the nonhazardous
wastes disposed of in the sanitary landfill. These
wastes consist of scrap metal, powerhouse ash,
domestic sewage, scrap wood, construction debris,
and used railroad ties.

Scrap metal is sold to salvage vendors for reclama-
tion. Powerhouse ash and domestic sewage sludge is
used for land reclamation. Scrap wood is bumed in
the open. Construction debris is used for erosion
control. Railroad ties have been processed into a bio-
degradable state. Nonhazardous waste management
is illustrated in figure H.2.5-8.
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Appendix I







Environmental Impacts of Alternatives

APPENDIX I: COMPARISON OF ENVIRONMENTAL
IMPACTS OF THE TRITIUM SUPPLY AND RECYCLING
ALTERNATIVES

I.1 COMPARISON OF TRITIUM SUPPLY AND
RECYCLING ALTERNATIVES

A comparison of the environmental consequences of
the tritium supply and recycling alternatives is sum-
marized in tables 1.1-1 and 1.1-2. These tables
compare the impacts to environmental resources
associated with No Action, the tritium supply tech-
nologies and recycling at each of the five candidate
sites, and the commercial light water reactor altema-
tive. Section 3.2 presents the possible alternatives in
more defail.

The table 1.1-1 comparison format presents the
impacts of alternatives by resource or issue under two
subcategories: collocated tritium supply and recy-
cling; and tritium supply alone. Also included in the
comparison table are impacts associated with “less
than baseline operations” (section 3,1}, At the end of
each resource or issue is a subsection that discusses
the impacts of phasing out the recycling mission at
Savannah River Site (SRS) if any one of the tritium
supply technologies with a new recycling facility is
selected at a different site. For example, if the Heavy
Water Reactor (HWR) is collocated with recycling at
Idaho National Engineering Laboratory (INEL), the
tritium recycling mission at SRS would be phased out
and must be considered as part of the action at INEL.
The tritium recycling phaseout discussion applies to

any collocated tritium supply and recycling at all sites
except SRS. Likewise, if a tritium supply alone is
sited at INEL, the recycling facility at SRS would be
upgraded as part of the action at INEL. AtSRS there
are no tritium supply alone alternatives since tritium
recycling is already located at SRS and would be
upgraded if a tritium supply were sited there. There-
fore, the impacts for alternatives at SRS consist only
of tritium supply and upgraded recycling. The tritium
recycling upgrade at SRS would the part of the
trittum supply alone alternatives at the other four
candidate sites (INEL, Nevada Test Site [NTS], Oak
Ridge Reservation [ORR] and Pantex Plant
[Pantex]}.

Table 1.1-2 presents the impacts of the commercial
reactor alternative for key resource fissure areas for
construction and operation.

Under No Action, the Department of Energy (DOE)
would not establish a new tritium supply capability,
the current inventory of tritium would decay and
DOE would not meet stockpile requirements of
tritium. Sites would continue waste management
programs to meet the legal requirements and commit-
ments in formal agreements and would proceed with
cleasup activities. Production facilities and support
roles at specific sites, however, would be downsized
or eliminated in accordance with the reduced
workload projected for the year 2010 and beyond.
The current DOE missions assumed to continue
under No Action are listed in section 3.3 for each
candidate site.
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- TABLE L1-1.—Comparison of Tritium Supply and Recycling Alternatives

No Action {2010)

Heavy Water Reactor

Modular High Temperature
Gas-Coaoled Reactor

Land Resources

+ No impacts to land use or visual
resources.

Collocated Tritivm Supply and
Recycling—Construction and
operation would require 456 acres,
which represents 0.08 percent of the
available land. This use would be
cansistent with the INEL Lardlord Site
Development Plan and would not affect
prime farmland, grazinpg allotments,
other agricultural activities, or onsite ar
offsite Iand uses. The existing visual
landscape characteristics would remain
unchanged with a VRM clagsification of
Class 4,

Tritium Supply Alone—Construction
and operation would require 260 acres
which represents 0.05 percent of the
avaijlable land. Impacts would be the
same as abave.

Less Than Baseline Operations— +

Impacts would be the same as above for
the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Construction and
operation would require 556 acres,
which represents 0.1 percent of the
available land. This use would be
consistent with the INEL Landlord Site
Development Plan and would not affect
prime farmland, grazing allotments,
other agricultural activities, or ansite or
“offsite'l_and uses. The existing visual
landscape characteristics would remain
ubichanged with a VRM classification of
Class 4.

Tritium Supply Alone—Construction
and operation would require 360 acres
which represents 0.06 percent of the
available land. Impacts would be the
same as above.

Less Then Baseline Operations—
Impacts would be the same as above for
the collacated supply and recycling.

+ No impacts to land use or visual

resources,

Collocated Tritium Supply and
Recycling—Construction and
operation would require 456 acres,
which represents 0,5 percent of the
available land. This use would be
consistent with the NTS Site
Development Plan and would not affect
prime farmland, grazing allotments,
other agriculfural activities, or onsite or
offsite land uses. The VRM
classification of the proposed site would
chapnge from Class 2 ta Class 5.
Depending on the final siting, the
facilities may be visible from a portion
of the Desert National Wildlife Range, a
sensitive viewpoint about 10 to
13 miles away.

Tritium Supply Alone—Construction
and operation would require 260 acres
which represents 0.3 percent of the
available land. Impacts would be the
same as above.

Less Than Baseline Operations—
Impacts would be the same as abave for
the collocated supply and recycling,

Collecated Tritium Supply and
Recycling—Construction and
operation would require 556 acres,
which represents 0.6 percent of the
available land. This use would be
consistent with the NTS Site
Development Plan and would not affect
prime farm!land, grazing allotments,
other agricultural activities, or onsite or
offsite land uses. The VRM
classification of the proposed site would
change from Class 2 to Class 5,
Depending on the final siting, the
facilities may be visible from a portion
of the Desert National Wildlife Range, 2
sensitive viewpoint about 10 to 13
miles away.

Tritium Supply Alone—Construction
and operation would require 360 acres
which represents 0.4 percent of the
available land. Impacts would be the
same as above,

Less Then Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling.



Environmental Impacts of Alternatives

ORR

+ No impacts to land use or visual

resources,

Collocated Tritium Supply and
Recycling—Counstruction and
aperation would require 456 acres,
which represents 2.1 percent of the
available Jand. A portion of this land is
designated as National Environmental
Research Park. Prime fannland or other
agricultural activities would not be
affected, The facilities would be visible
from several highly sensitive
viewpoints along high traffic volume
roads in the area. The VRM
classification of the proposed site would
change from Class 4 to Class 5. Use of
a wet cooling system would result in
visible plumes during certain
atmospheric conditions.

Tritium Supply Alone—Construction
and operation would require 260 acres
which represents 1.2 percent of the
available land. Impacts would be the
same a5 above.

Less Than Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling,

Collocated Tritium Supply and
Recyeling—Construction and
operation would require 556 acres,
which represents 2.6 percent of the
available Jand, A portion of this Japd is
designated as National Environmental
Research Park. Prime farmland or other
agricultural activities would not be
affected. The facilities would be visible
from several highly sensitive
viewpoints along high traffic volume
roads in the area. The YRM
classification of the proposed site would
change from Class 4 to Class 5. Use of
a wet conling system would result in
visible plumes during certain
atmospheric conditions.

Tritium Supply Alone—Construction
and operation would require 360 acre
which represents 1.7 percent of the
available Jand, Impacts would be the
same as above.

Less Than Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling.

Land Resources

Pantex

+ No impacts to land use or visual

resources. -

Coilocated Tritium Supply and
Recycling—Construction and
operation would require 456 acres,
which represents 79 percent of
industrial site A, 60 percent of B,
51 percent of C, and 5.7 percent of the
total available land. The only land use
impact would be the displacement of
existing agricultural uses on soils
classified as prime farmland. The
existing visual landscape characteristics
would remain uncbanged with a VRM
classification of Class 4.

Tritium Supply Alone—Construction
aod operation would require 260 acres
which represents 3.3 percent of the
available land. Impacis would be the
same as above.

Less Than Baseline Operations-——
Impacts would be the same as above for
the collocated supply and recycling.

Collocated Tritium Supply and
Recyecling—Construction and
operation would require 556 acres,
which represents 96 percent of
industrial site A, 73 percent of B,
62 percent of C, and 7 percent of the
total available [and. The only land use
impact would be the displacement of
existing agricultural uses on soils
classified as prime farmland. The
existing visual landscape character
would remain unchavged with a VRM
classification of Class 4.,

Tritium Supply Alone—Construction
and operaticn would require 360 acres
which represents 4.5 percent of the
available land. Impacts would be the
same as abave.

Less Than Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling.

SRS

+ No impacts to land use or visual

resources.

Tritium Supply and Upgraded
Recycling—Construction and
operation would require 260 acres
which represents 0.1 percent of the
available land. Prime farmland,
agricultural activities, onsite or offsite
Iand uses, or special study areas would
uot be affected. The VRM classification
of the proposed site would change from
Class 4 to Class 5, but the overall
appearance of SRS weould be
unchanged from key sensitive
viewpoints, Use of a wet cooling
system would result in visible plumes
during certaln atmospheric conditions.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts would be expected to be the
same as above for the tritium supply and
upgraded recycling facility.

Tritium Supply and Upgraded
Recycling—Construction and
operation would require 360 acres
which represents 0.2 percent of the
available land. Prime farmland,
agricultural sctivities, onsite or offsite
land uses, or special study areas would
not be affected. The VRM classification
of the proposed site would change from
Class 4 to Class 5, but the overall
appearance of SRS would be
unchanged from key sensitive
viewpoints. Use of a wet cooling
system would result in visible plumes
during certain atmospheric conditions.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts would be expected to be the
same as above for the tritium supply and
upgraded recycling facility.
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Advanced Light Water Reactor |

Accelerator Production of Tritium

Land Resources

+ Collocated Tritium Supply and

*

Recycling—Construction and
operation would require 546 acres for
the Large and Small ALWR, which
represents 0.1 percent of the available
land. This use would be consistent with
the INEL Landlord Site Development
Plan and would not affect prime
farmland, grazing allotments, other
agricultural activities, or opsite or
offsite land uses. The existing visual
landscape characteristics would remain
unchanged with a2 VRM classification of
Class 4. ’

Tritinm Supply Alone—Construction
and operation would require 350 acres
which represents 0.06 percent of the
available land. Impacts would be the
same as above,

Less Than Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling.

Colloeated Tritivm Supply and
Recycling—Counstruction and
operation would require 369 acres,
which represents 0.07 percent of the
available land. This use would be
consistent with the INEL Landiord Site
Development Plan, and would not
affect prime farmland, grazing
allotments, other agricultural activities,
or onsite or offsite land uses. The
existing visua] landscape characteristics
would remain unchanged with a VRM
classification of Class 4. The APT
would be the least visually obtrusive
technology since it consists of mostly
fow profile stnictures.

Tritium Supply Alone—Construction
and operation would require 173 acres
which represents 0.03 percent of the
available land. Impacts would be the
same as above.

+ Collocated Tritium Supply and

Recyeling—Counstruction and
operation would require 546 acres for
the Large and Small ALWR, wbich
represents 0.6 percent of the available
land, This use would be consistent with
the NTS Site Development Plan and
would not affect prime farmland,
grazing allotments, other agricultural
activilies, or onsite or offsite land uses.
The YRM classification of the proposed
site would change from Class 2 to Class
3. Depending on the final siting, the
facilities may be visible from a portion
of the Desert National Wildlife Range, a
sensitive viewpoint approximately 10 to
13 miles away.

Tritivm Supply Alone—Construction
and operation would require 350 acres
which represents 0.4 percent of the
available land. Impacts would be the
same as above.

Less Than Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Construction and
operation would require 369 acres,
which represents 0.4 percent of the
available land. This use would be
cansistent with the NTS Site
Development Plan, would not affect
prime farmland, grazing allotments,
other agricultural activities, or onsite or
offsite land uses. The VRM
classification of the proposed site would
change from Class 2 to Class 3.
Depending on the final siting, the

. faciliies may be visible from a portion

of the Desert National Wildlife Range, a
sensitive viewpoint approximately 10 to
13 miles away. The APT would be the
least visually obtrusive techoology
since it consists of mostly low profile
structures. '

Tritium Supply Alone—Construction
and operation would require 173 acres
which represents 0.2 percent of the
avgilable land. Impacts would be the
same as above,




Environmental Impacts of Alternatives

¢ Collocated Tritium Supply and

Recyellng——Construction nd operaticn
would require 546 acres for the Large
and Small ALWRSs, which represents
2.5 percent of the available Jand. A
portion of this land is desigpated as
Natione!l Environmental Research Park.
Prime fermland or other agricultural
activities would not be affected. The
facilities would be visible from several
highly sensitive viewpoints along high
traffic volume roads in the area, The
VRM classification of the proposed site
would change from Class 4 to Class 5.
Use of a wet cooling system would
result in visible plumes during certain
atmospheric conditions.

Tritium Supply Alome—Construction
and operaticn would require 350 acres
which represents 1.6 percent of the
available land. Impacts would be the
same as above.

Less Than Baseline Operations—
Impacts would he the same as above for
the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Copstruction and
operation would require 369 acres,
which represents 1.7 percent of the
available land. A portion of this land is
designated as National Environmental
Research Park., These acreages
represent 1.7 percent of the available
land. Prime farmland or other
agricultural activilies would not be
affected. The facilities would be visible
from several highly sensitive
viewpeints along high traffic volume
roads in the area, The VRM
classification of the proposed site would
change from Class 4 to Class 5. The
APT would be the Ieast visually
obtrusive technology since it consists of
mostly lew profile structures.

+ Tritium Supply Alone—Construction

and operation would require 173 acres
which represents 0.8 percent of the
available land. Impacts would be the
same as above,

Land Resources

+ Collocated Tritium Supply and

Recycling—Construction and
operation of the Large and Small
ALWRSs would require 546 acres which
represents 60 percent of industrial site
A, 46 percent of B, 39 percent of C, and
3.9 percent of the total available land.
The only land use impact would be the
displacement of existing agricultural
uses on soils classified as prime
farmland. The existing visual
landseape characteristics would remain
unchanged with a VRM classification of
Class 4.

Tritium Supply Alone—Construction
and operation would require 350 acres
which represents 2.5 percent of the
available land. Impacts would be the
same as gbove.

Less Than Baseline Operations—
Impacts would be the same as above for
the collecated supply and recycling.

Collocated Tritium Supply and
Recycling—Construction and
operation would both require 369 acres,
which represents 64 percent of
industrial site A, 49 percent of B,
41 percent of C, and 4.6 percent of the
total available land. The only land use
impact would be the displacement of
existing agricultural uses on seils
classified as prime farmland. The
existing visual landscape characteristics
would remain unchanged with a VRM
classification of Class 4. The APT
would be the least visually oblrusive
technology since it consists of mostly
low profile structures.

Tritium Supply Alone—Construction
and operation would require 173 acres
which represents 2.2 percent of the
available land. Impacts would be the
same as above,

« Tritium Supply and Upgraded

Recycling—Construction and
operation would require 350 acres for
the Large and Small ALWRs which
represents 0,2 percent of the available
land. Prime farmland, agricultural
activities, onsite or offsite laud uses, or
special study areas would not be
affected, The VRM classification of the
proposed site would change from Class
4 to Class 5, but the overall appearance
of SRS would be unchanged from key
sensitive viewpoints. Use of a wet
cooling system wonld result in visible
plumes during certain atmospheric
conditions.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts would be expected to be the
same as above for the tritium supply and
upgraded recycling facility.

Tritium Supply end Upgraded
Recycling—Construction and
operation would require [73 acres and
represents 0.1 percent of the available
land. Prime farmland, agricultural
activities, onsite or offsite land usgs, or
special study areas would not be
affected, The overall appearance of SRS
would be unchanged from key sensitive
viewpoints. Use of a wet cooling
system would result in visible plumes
during certain atmospheric conditions.
The VMR classification of the proposed
site would change from Class 4 to Class
5. The APT would be the least visually
obtrusive technology since it consists of
mostly low profile structures.

No Tritium Supply Alene.
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- Land Resources

Accelerator Production of Tritium
{Continued)

All Supply Technologies

¢ Less Then Baseline Operations—

Impacts would be the same as above for
the collocated supply aod recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
INEL. The phaseout of recycling at
SRS would not impact land resources at
the site,

Less Then Baseline Operations—
Impacts would be the same as above for
the collocated supply and recycling.

Trittum Recycling Phaseout—This
action applies to any collocated tritium
supply and new recyeling facility at
NTS. The phaseout of recycling at SRS
would not impact land resources at the
site,

No Action (2010)

Heavy Water Reactar

I-6

Reduction of 51 MWe in the peak
electrical load requirement. Annual
energy consumption would remain the
same.

Collocated Tritium Supply and
Recycling—Operation would require
8 miles of additional onsite roads and
2 miles of railroads. The additional
electrical Ioad requirement over No
Action would increase the sites peak
requirement by 85 MWe and the ahnual
consumption by 628,000 MWh per
year. However, this would only exceed
the current peak capacity of the site by
34 MWe and would utilize 0.62 percent
of the regional power pools capacity
margin. S$ix miles of new onsite
transmission lines would be required.
The additional fuel oil requirement
would increase consumption by
approximately 114 percent. The coal
requirement would not increase.

Tritium Supply Alone—Annual
energy consumption would reduce by
88,000 MWh per year with a decrease in
peak load of 16 MWe from above. The
fuel oil requirement would teduce by
96,000 gal per year,

Less Than Baseline Operations—
Impacts are expected to be the same as
far the collocated supply and recycling.

Reduction of 7 MWe in the peak
elecirical load requirement. Apnual
energy consumption would remain the
same,

Collocated Tritium Supply and
Recyeling—Operation would require
2 miles of additional onsite roads.
Should arailroad counection be needed,
120 miles of new rail and railbed would
be required. The additional electrical
load requirement would increase the
sites peak requirement over No Action
by 835 MWe and the annual
consumption by 628,000 MWh per
year, However, this would only exceed
the current peak capacity of the site by
78 MWe and would utilize 0.72 percent
of the regional power pools capacity
margin., Twenty-five miles of new

‘opsite Lransmission lines would be

required. The additional fue! oil
requirement would increase
consumption by approximately
116 percent.

Tritium Supply Alone— Annual
energy consumption would reduce by
88,000 MWh per year with a decrease in
peak load of 16 MWe from above. The
fuel oil requirement would reduce by
96,000 gal per year,

Less Than Baseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling.
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Land Resources

¢+ Less Than Baseline Operations— + Less Than Baseline Operations— ¢ Less Than Baseline Operations—

Impacts would be the same as above for
the collocated supply and recycling.

Tritium Recyeling Phaseout—This
action epplies to any colocated tritium
supply and new recycling facility at
ORR. The phaseout of recycling at SRS
would not impact land resources at the
site,

Reduction of 1,304 MWe in the peak
electrical load requirement and
11,641,800 MWh per vear in the annual
energy consumption. Consumption of
natura] gas and fuel oil would reduce by
122 million fE per year and 80,600 gal
per year respectively, with an increase
in coal consumption of 10,000 tons per
year.

Coliocated Tritium Supply and
Recycling—Operation would require
no additional onsite moads or railroads.
The additional electrical load
requirement would increase the sites
peak requirement over No Action by
67 MWe and the annual consumption
by 458,000 MWh per year. However,
this would be 1,237 MWe less than the
sites current peek capacity and would
utilize 1.47 percent of the regional
power pools capacity margin. No new
onsite transmission lines would be
required. The additional natural gas and
fuel oil requirements would increase
consumption over No Action by
approximately 8 and 15 percent,
respectively. The coal requirement
would not increase.

Tritium Supply Alope—Annual
energy consumption would reduce by
88,000 MWh per year with a decrease in
peak load of 16 MWe from above. The
natural gas and fuel oil requirements
would reduce by 7 million ft® per year
and 50,000 gal per year respectively.

Less Than Baseline Operations—
- Impacts are expected {0 be the same as
ahove for the collocated supply and
recycling,

Impacts would be the same as above for
the collocated supply and recycling.

Tritium Recyeling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
Pantex. The phaseout of recycling at
SRS would not impact land resources at
the site,

Reduetion of ! MWe in the peak
electrical load requirement and
7,000 MWh per year in the annual
etlergy consumption. Consumption of
natural gas and fuel oil would reduce by
50 million ft* per year and 14,000 gal
per year respectively.

Collocated Tritium Supply and
Reeyclinpg—Operation would require
no additional onsite roads or railroads.
The additional electrical load
requirement would increase the sites
peak requirement over No Action by
85 MWe and the annual consumption
by 628,000 MWh per year. However,
this would only exceed the current peak
eapacity of the site by 84 MWe and
would utilize 2.09 percent of the
regional power pools capacity margin,
Nine miles of onsite transmission Jines
waould need to he rerouted and
connected to a new electrical
substation. The additional natural gas
and fuel oil requirements would
increase consimption over No Action
by approximately 53 and 51 percent,
respectively.

Tritium Supply Alone—Arnnual
epergy consumption would reduce by
88,000 MW h per year with a decrease in
peak load of 16 MWe from above. The
natural gas and fuel oil requirements
would reduce by 7 million it per year
and 50,000 gal per year respectively.

Less Than Baseline Operations—
Impacts are expected to be the same as
abave for the collocated supply and
recycling.

Impacts would be expected to be the
same as above for the tritium supply and
upgraded recycling facility.

No Tritium Recycling Phaseout with
SRS Alternatives.

Reduction of 214 MWe in the peak
electrical load requirement and
878,000 MWh per year in the annual
energy consumption.

Tritium Supply and Upgraded
Recycling—Operation would require
an additional 6 miles of onsite roads
and 6 miles of railroads. The additional
electrical load requirement would
increase the sites peak requirement over
No Action by 51 MWe and the anouval
consumption by 370,000 MWh per
year. However, this would be 163 MWe
less than the site current peak capacity
and would utilize 0.49 percent of the
regional power pools capacity margin.
Existing onsite transmission lines and
facilities would need to be upgraded for
the increased and redistributed
electrical load. The additional fuel oil
requirement would ipcrease
consumption by approximately
69 percent and the coal requirement
would pot increase. However, the
overall increase in sitewide BTU
consumption is only approximately
4 percent.

No Supply Alone.

Less Than Baseline Operations-—
Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling Facilities.
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Site Infrastructure

Modular High Temperature
Gas-Cooled Reactor

Advanced Light Water Reactor

¢ Collocated Tritinm Supply and

Recycling— Operation would require
8 miles of additional onsite roads and
2 miles of railroads. The additional

- electrical load requirement weuld

increase the sites peak requirement over
No Actien by 62 MWe and the annual
consumption by 448,000 MWh per
year. However, this would only exceed
the sites current peak capacity by
11 MWe and would utilize 0.45 percent
of the regional power poals capacity
margin. Six miles of new onsite
transmission lines would be required.
The additional fuel oil requirement
would increase consumpton over No
Action by approximately 14 percent.
The coal requirement wauld not
increase.

Tritium Supply Alone—OQperation

. power requirements would be reduced

by 88,000 MWh per year with a
decrease in peak load of 16 MWe. The
fuel oil requirement would decrease by
96,000 gal per year.

Less Than Baseline Operations—

Impacts are expected to be the same as
for the collocated supply and recycling.

Collocated Tritium Supply and
Recycling— Operation of the Large
and Small ALWRs would require
8 miles of additional onsite roads and
2 miles of railroads for both. The
additional electrical load requirement
would increase the sites peak
requirement over No Action by
156 MWe or 91 MWe and the annual
consumpticn by 1,188,000 MWh per
year ar 668,000 MWh per year,
respectively. However, this would ooly
exceed the current peak capacity of the
site by 105 MWe or 40 MWe for the
two size reactors. The Large and Small
options of the ALWR would use either
1.14 or 0.67 percent of the regional
power pools capacity margin, Six miles
of new omnsite transmissjon lines would
be required. The additional fuel oil
requirement would increase
consumption over No Action by
approximately 20 or 14 percent,
respectively. The coal requirement
waould not increase for either ALWR,

* Collocated Tritium Supply and

Recyeling— Operation would require
2 miles of additiona] omnsite roads.,
Should a railroad connection be needed,
120 miles of new rai] and railbed would
be required. The additional electrical
load requirement would increase the
sites peak requirement over No Action
by 62 MWe and the annual
censumption by 448,000 MWh per
year. However, this would only exceed
the sites current peak capacity by
55 MWe and would utilize 0.53 percent
of the regional power pools capacity
margin., Twenty-five miles of new
onsite transmission lines would he
required, The additional fuel oil
requirement would increase
consumption over No Action hy
approximately 14 percent

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak load of 16 MWe. The
fiel oil requirement would decrease by
96,000 gal per year,

Less Than Baseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Qperation would require
2 miles of additional onsite roads.
Should arailroad connection be needed,
120 miles of new rail and raflbed would
be required.- The additional electrical
lead requirement would increase the
peak requirement over No Action by
156 MWe or 91 MWe for the Large and
Small ALWR and the annual
consumption by 1,188,000 MWh per
year or 668,000 MWh per year
respectively. However, this would only
exceed the current peak capacity by
149 MWe or 84 MWe for the twa size
reactors. The Large and Small options
of the ALWR would use either 1.32 or
0.77 percent of the regional power
pools capacity margin. Twenty-
five miles of new onsite transmission
lines would be required. The additional
fuel oil requirement would increase
consumption over No Action by
approximately 20 or 14 percent,
respectively.
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-+ Collocated Tritium Supply and

Recycling—Operaticn weuld require
no additional onsite roads or railroads.
The additional electrical Ioad
requirement would increase the sites
peak requirement over No Action by
52 MWe and the annual consumption
by 348,000 MWh per year. However,
this would be 1,252 MWe less than the
sites current peak capacity and would
utilize 1.14 percent of the regional
power pool capacity margin, No new
onsite transmission lines would be
required. The edditicnal natural gas and
fuel oil requirements would increase
consumption over No Action by less
tban I percent and approximately
15 percent respectively. The coal
requirement would not increase.

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak load of 16 MWe. The
natural gas and fuel oil requirements
would decrease by 7 million f per year
and 50,000 gal per year respectively.

Less Than Baseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Operation of the Large and
Small ALWRs would require no
edditional onsite roads or railroads, The
additional electrical Ioad requirement
would increase the sites peak
requirement over No Action by
112 MWe or 68 MWe and the annual
consumption by 788,000 MWh per year
or 468,000 MWh per year, respectively.
However, this would be 1,192 MWc or
1,236 MWe less than the sites current
peak capacity for the two size reactors.
The Large and Small options of the
ALWR would use either 2.46 or
1.50 percent of the regional power
pools capacity margin, No new onsite
transmission lines would be required.
The edditional patural gas requirement
would increase consumption by less
than 1 percent for hoth reactors. The
additional fuel oil requirement would
increase consumption over No Action
by approximately 28 or 18 percent,
respectively. The coal requirement
would not increase for either ALWR.

Site Infrastructure

+ Collocated Tritlum Supply and

Recycling—Operation would require
po additional onsite roads or railroads.
The additional electrical load
requirement would increase the sites
peak requirement over No Action by
62 MWe and the annual consumption
by 448,000 MWh per year. However,
this would only exceed the sites cinrent
peak capacity by 61 MWe and would
utilize 53 percent of the regional power
pools capacity margin. Nine miles of
onsite transmission lines would need to
be rerouted and connected to a new
electrical substation. The additional
natural gas and fuel oil requirements
would increase consumption over No
Action by approximately 3 and
50 percent respectively.

Tritium Supply Alone—Operation
power requirements would be reduced
by $8,000 MWh per year with a
decrease in peak Joad of 16 MWe. The
natural gas and fuel oil requirements
would decrease by 7 million it per year
and 50,000 gal per year respectively.

Less Than Baseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Operation of the Large and
Small ALWRs would require no
additional onsite roads or railroads, The
additional electrical load requirement
would increase the peak requirement
over No Action by 156 MWe or
91 MWe aud the annual consumption
by 1,188,000 MWh per year or
668,000 MWh per year, respectively.
However, this would only exceed the
current peak capacity by 155 MWe or
90 MWe for the two size reactors. The

Large and Small options of the ALWR’

would use either 3.84 or 2.24 percent of
the regional power pool capacity
margin. Nine miles of onsite
transmission lines would need to be
rerouted and connected to & new
electrical substation. The additional
patural gas requirement wauld increase
consumption over No Action by
approximately 2 percent for both
reactors and the additional fuel oil
requirement would increase
consumption by approximately 96 or
62 percent respectively.

Tritium Supply and Upgraded
Recycling—Operation would require
an additional 6 miles of onsite roads
and 6 miles of railroads, The additional
electrical load requirement would
increase the sites peak requirement aver
No Action by 36 MWe and the annual
consumption by 260,000 MWh per
year. However, this would be 178 MWe
less than the sites current peak capacity
and would utilize 0.35 percent of the
regional power pools capacity margin.
Existing onsite transmission lines and
facilities would need to be upgraded for
the increased and redistributed
electrical loed, The additional fuel oil
requirement would increase
consumption by approximately
5 percent. The coal requirement would
not increase.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts are expected to be the same as
for the tritium supply and upgraded
recycling facililies.

Tritium Supply and Upgraded
Recycling—Operation would require
an additional § miles of onsite roads
and 6 miles of railroads. The additional
electrical load requirement would
increase the peak requirement over No
Acticn by 96 MWe or 52 MWe and the
annual consumption by 700,000 MWh
per year or 380,000 MWh per year,
respectively. However, this would be
118 MWe or 162 MWe less than the
sites cwrent peak capacity for the two
size reactors. The Large and Small
options of the ALWR would use either
0.92 or .50 percent of the regional
power paol capacity margin, Existing
onsite transmission lines and facilities
would need to be upgraded for the
increased and redistributed electrical
load, The additional fuel oil
requirement would increase
consumption by approximately 9 or
5 percent, respectively. The coal
requirement would not increase for
either ALWR,
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Site Infrastructure

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak Joad of 16 MWe. The
fuel oil requirement would decrease by
96,000 gal per year.

Less Than Baseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling,

Collocated Tritium Supply and
Recycllng—Operation would require
11 miles of additional onsite roads and
2 miles of railroads. The additional
electrical load requirement would
increase the sites peak requirement over
No Action by 566 MWe and the annual
consumption by 3,828,000 MWh per
year. However, this would only exceed
the curmrent sites peak capacity by
515 MWe and would utilize
4.15 percent of the regional power
pools capacity margin. 8ix miles of
new onsite transmission lines would be
required, The additional fuel oil
requirement would increase
consumption over No Action by
approximately 7 percent. The coal
requirement would not increase.

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decresse in peak load of 16 MWe, The
fuel cil requirement would decrease by
96,000 gal per year.

Less Than Baseline Operations—
Except for electrical consumption,
impacts are expected {o remain the

same as for the collocated supply and

recycling, The Phased APT would use
approximately 35 percent less
electricity as the Full APT but weuld
still increase the sites peak requirement
by 371 MWe and the annual
consumption by 2,488,000 MWhb per
year, However, this would only exceed
the sites current peak capacity by
320 MWe and would utilize
2.72 percent of the regional power pocl
capacity margin.

]

Trittum Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak load of 16 MWe. The
fuel oil requirement would decrease by
96,000 gal per year.

Less Than Beseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling.

Collocated Tritium Supply and
Recyeling—Operation wonld require
4 miles of additional onsite roads.
Should arailroad connection be needed,
120 miles of new rail and railbed would
be required. The additional electrical
load requirement would increase the
sites peak requirement over No Action
by 566 MWe and the annual
consumption by 3,828,000 MWh per
year. However, this would only exceed
the sites current peak capacity by
559 MWe and would ntilize
4.79 percent of the regional power
pools capacity margin., Twenty-
five miles of new onsite (ransmission
lines would be required. The additional
fuel oil requirement would increase
consumption over No Action by
approximately 7 percent.

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak load of 16 MWe. The
fuel cil requirement would decrease by
96,000 gal per year.

Less Than Baseline Operations—
Except for electrical consumption,
tmpacts are expected to remain the
same as for the collocated supply and
recycling. The Phased APT would use
approximately 35 percent less
electricity as the Full APT but would
still increase the sites peak requirement
by 371 MWe and the anpual
consumpticn by 2,488,000 MWh per
year. However, this would cnly exceed
the sites current peak capacity by
364 MWe and would utilize

3.14 percent of the regional power
pools capacity margin,
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+ Trittum Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak Joad of 16 MWe. The
natural gas and fuel oil requirements
would decrease by 7 million it per year
and 50,000 gal per year, respectively.

Less Than Baseline Operations—
Impacts are expected to be the same as
for the collocated supply and recycling.

Collocated Trittum Supply and
Recycling—Operation would require
no additional onsite roads or railreads.
The additional electrical load
requirement would increase the sites
peak requirement over No Action by
566 MWe and the annual consumption
by 3,828,000 MWh per year. However,
this would be 738 MWe less than the
sites current peak capacity and would
utilize 12.44 percent of the regional
power pools capacity margin. No new
onsite transmission lines would be
required. The additional natural gas and
fuel oil requirements would increase
consumption over No Action by less
than I percent and approximately
7 percent, respectively. The coal
requirement would not increase.

Tritium Supply Alone—Operaticn
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak load of 16 MWe, The
natural ges and fuel oil requirements
would decrease by 7 million 3 per year
and 50,000 gat per year, respectively.

Less Than Baseline Operations—
Except for electrical consumption,
impacts are expected to remain the
same a3 for the collocated supply and
recycling. The Phased APT would use
approximately 30 percent less
electricity as the Full APT but would
stil} increase the sites peak requirement
by 371 MWe and the annual
consumpticn by 2,488,000 MWh per
year, However, this would be 533 MWe
less than the sites curent peak capacity
and would utilize 8.15 percent of the
regional power pools capacity margin,

Site Infrastructure

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with &
decrease in peek load of 16 MWe. The
patural gas and fuel oil requirements
would decrease by 7 million ft* per year
and 50,000 gal per year, respectively.

Less Than Baseline Operations—
Iipacts are expected to be the same as
for the collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Operation would require
no additional onsite moads or railroads.
The additional electrical load
requirement would increase the sites
peak requirement over No Action by
566 MWe and the annual consumption
by 3,828,000 MWh per year. However,
this would only exceed the sites current
peak capacity by 565 MWe and weuld
utilize 13.93 percent of the regional
power pools capacity margin.
Nine miles of onsite transmission lines
would need to be rerouted and
connected to a new electrical
substation. The additional natural gas
and fuel oil requirements would
increase consumption over No Aclion
by approximately 2 and 24 percent,
respectively.

Tritium Supply Alone—Operation
power requirements would be reduced
by 88,000 MWh per year with a
decrease in peak load of 16 MWe. The
natural gas and fuel oil requirements
would degrease by 7 million ft3 per year
and 50,000 gal per year, respectively.

Less Than Baseline Operations— ¢

Except for electrical consumption,
impacts are expected to remain the
same as for the collocated supply and
recycling, The Phased APT would use
approximately 35 percent less
electricity as the Full APT but would
still increase the peak requirement by
371 MWe and the annnal consumption
by 2,488,000 MWh per year. However,
this would only exceed the current peak
capacity by 370 MWe and would utilize
9,13 percent of the regional power
pools capacity margin.

+ No Tritium Supply Alone.

+ Less Than Baseline Operations—

Impacts are expected to be the same as
for the tritium supply and upgraded
recycling facilities.

Tritinm Supply and Upgraded
Recyellng—Operation would require
an additional 9 miles of onsite roads and
6 miles of railroads. The additional
electrical load requirement would
inerease the sites peak requirement by
550 MWe and the annunal consumption
by 3,740,000 MWh per year. However,
this would only exceed the sites current
peak capacity by 336 MWe and would
utilize 5.27 percent of the regional
power pools capacity margin, Existing
onsite transmission lines and facilities
would need to be upgraded for the
increased and redistributed electrical
load. The additional fuel oil
requirement would increase
consumption by less than I percent. The
coal requirement would not increase.

No Tritium Supply Alone.

Less Than Baseline Operations—
Except for electrical consumption,
impacts are expected to remain the
same as for the tritium supply and
upgraded recycling. The Phased APT
would use approximately 30 percent
Iess electricity than the Full APT but
would still increase the sites peak
requirement over No Action by
355 MWe and the annual consumption
by 2,400,000 MWh per year. However,
this would only exceed the sites current
peak capacity by 141 MWe and would
utilize 3.4 percent of the regional power
poois capacity margin.
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+ Tritium Recycling Phaseout—This

action applies to any collocated tritium
supply and new recycling facility at
IMNEL. The phaseout of recycling at
SRS would reduce the requirements for
electrical current, current available
electrical resources, fuel oil, and ccal by
203 MWe, 1,037,000 MWh per year,
60,000 GPY, and 5,200 louns per year,
respectively.

Afr quality or acoustics impacts would
not differ substantially from what
presently occurs at the site.

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PMyy and TSP standards at
peak times and in dry and windy
conditions. All other pollutants would
be within standards, Air pollutent
concentrations would increase during
operation but would be within
standards.

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
anhoyance to the public.

Tritium Supply Alone—Construction
and cperation air emissions would be
slightly less than those expected from
the collocated supply and recycling.
Noise levels would also be slightly
reduced.

Less Than Baseline Operations—Air
emissions would he slightly reduced but
negligible from those described above
far the collocated supply and recycling.
Noise impacts would not change during
less than baseline operations.

Collocated Tritium Supply and
Reeycling—Construction activities
would result in exceedances of 24-hour
ambient PM;q and TSP standards at
peak times and in dry and windy
conditions. All other pollutants would
be within standards. Air pollutant
concentrations would increase during
operation but would be within
stapdards.

An increase in noise would result from
construction and operation. Increases
would not be expected ta cause
annoyance to the public.

+ Tritium Recycling Phaseout—This

action applies to any collocated trittum
supply and new recycling facility at
NTS. The phaseput of recycling at SRS
would reduce the requirements for
electrical current, current available
electrical resources, fuel oil, and coal by
203 MWe, 1,037,000 MWh per year,
60,000 GPY, and 5,200 tons per year,
respectively.

Afr quality or acoustics impaets would
not differ substantially from what
presently occurs at the site,

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PM;, standards at peak limes
and in dry and windy conditions, All
ather pollutants would be within
standards. Air pollutant concentrations
would increase during operation but
would be within standards.

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance Lo the public.

Tritium Supply Alone—Construction
and operation air emissions would be
slightly less than those expected from
the collocated supply and recycling.
Noise Jevels would also be slightly
reduced,

Less Than Baseline Operations—Air
emissions would be slightly reduced but
negligible from those described above
for the collocated supply and recycling.
Noise impacls would not change during
{ess than baseline operations.

Coilocated Tritium Supply and
Recycling—Constriction activities
would result in exceedancos of 24-haur
ambient PM, standards at peak fimes
and in dry and windy conditions. All
other pollutants would be within
standards., Air pollutant eoncentrations
would inerease during operation but
would be within standards.

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public,
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Site Infrastructure

+ Tritium Recycling Phaseout—This + Tritium Recycling Phaseout—This * No Tritium Recycling Phaseout with

ection applies to any collocated tritium
supply and new recycling facility at
ORR. The phaseout of recycling at SRS
would reduce the requirements for
electrical current, current available
electrical resources, fuel oil, and coal by
203 MWe, 1,037,000 MWh per year,
60,000 GPY, and 5,200 tons per year,
respectively.

Air quality or amustl impacts would
nat differ substantially from what
presently accurs at the site.

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-bour
ambient PM;o and TSP standards at
peak times and in dry and windy
conditions. All other pollutants would
be within standards, Air pollutant
concentrations would increase during
operation but would be within
standards.

An increase in noise would result from
construction and operation. Increases
would oot be expected to cause
annoyance to the publie.

Tritium Supply Alone—Censtruction
and operation air emissions would be
slightly less than those expected from
the colloccated supply and recyeling.
Noise levels would also be slightly
reduced,

Less Than Basellne Operations—Air
emissions would be slightly reduced but
negligible from those described above
for the collceated supply and recycling.
Nboise impacts would ot change during
less than baseline operations.

Collocated Tritium Supply and
Recycling—Counstruction activities
would result in exceedances of 24-bour
ambient PM; and TSP standards at
peak times and in dry and windy
conditions. All other pollutants would
be within standards. Air pollutant
concentrations would increase during
operation but would be within
standards,

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public.

action applies to any collocated tritium
supply and new recycling facility at
Pantex. The phasecut of recycling at
SRS would reduce the requirements
electrical current, current available
electrical resources, fuel oil, and coal by
203 MWe, 1,037,000 MWh per year,
60,000 GPY, and 5,200 tons per year,
respectively

Air quality or acoustics impacts would
not differ substantially from what
presently occurs at the site.

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedaunces of 24-hour
ambjent PM;, standards at peak times
and in dry and windy conditions. All
otber pollutants would be within
stapdards. Air pollutant concentrations
would increase during operation but
would be within standards.

Am increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public.

Tritium Supply Alone—Counstruction
and operation air emissions would be
sliphtly less than those expected from
the collocated supply and recycling.
Noise levels would also be slightly
reduced,

Less Than Baseline Operations—Air
emissions would be slightly reduced but
negligible from those described above
for the collacated supply and recycling.
Noise impacts would not cbange during
less than baseline operations.

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PM;q stsndards at peak times
and in dry and windy conditions. All
other pollutants would be within
standards. Air pollutant concentrations
would increase during operation but
would be within standards.

An increase i noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public.

SRS Alternatives.

Air quality or acoustics impacts would
not differ substantially from what
presently oceurs at the site.

Tritivm Supply and Upgraded
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PM;q standards at peak times
and in dry and windy conditions. All
other pollutants would be within
standards. Air pollutant concentrations
would increase during operation but
would be within standards.

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public.

No Tritium Supply Alone.

Less Than Baseline Operations—
Emissions would be slightly reduced
but negligible from those described
above from baseline operations. There
would be no cbange in noise levels.

Tritivim Supply and Upgraded
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PM;, standards at peak times
and in dry and windy conditions. All
other pellutants would be within
standards. Air pollutant concentrations
would increase during operation but
would be within standards.

An increase jn noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public.
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Air Quality and Acoustics

+ Tritivm Supply Alone—Construction

and operation air emissions would be
slightly less than those expected from
the ccllocated supply and recycling.
Noise levels would also be slightly
reduced and negligible.

Less Than Baseline Operatinns—Air
emissions from the two-reactor-module
would not change because it would
continue to operate at the same level as
the baseline to maintain power.levels
for steam or electrical production.
Noise impacts would not change due to
less than baseline operations.

Collocated Tritium Supply and
Recycling—Construction activities for
the Large or Small ALWR would result
in exceedances of 24-hour ambient
PMp and TSP standards at peak times
and in dry and windy conditions. All
other pollutants would be within
standards. Air pollutant concentrations
weould increase during operation but
would be within standards.

For both the Large or Small ALWR, an
increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public,

Tritium Supply Alone—Construction
and operation air emissions would be
slightly less than those expected from
the collocated supply and recycling,
Noise Ievels would also be slightly
reduced,

Less Than Basellne Operations—Air
emissions would be the same as those
descrihed above for the collocated
supply and recycling. Noise impacts
would not change during less than
baseline operations.

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PM;q and TSP standards at
peak times and in dry and windy
conditions, All other pollutants wouid
be within standards. Air pollutant
concentrations would increase during
operation but would be within
standards,

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public,

Tritium Supply Alone—Construction
and operation air emissions would be

" slightly less than thoge expected from

the ccllocated supply and recycling.
Noise levels would also be slightly
reduced and negligible.

Less Than Baseline Operations—Air
emissicns from the two-reactor-module
would not change because it would
continue to operate at the same level as
the baseline to maintain power levels
for steam or elecirical production.
Noise impaets would not change due to
Iess than baseline operations.

Coilecated Tritium Supply and
Recycling—Construction activities for
the Large or Small ALWR would result
in exceedances of 24-hour ambient
PM;q standards at peak times and in dry
and windy conoditions. All other
pollutants would be within standards.
Pollutant concentrations would inerease
during operation but would be within
standards.

For both the Large or Small ALWR, an
increase in noise would result from
construction and operation, Increases
would not be expected to cause
anooyance to the public, .

Tritium Supply Alone—Construction
and operation air emissions would be
slightly less than those expected from
the collocated supply and recycling.
Noise levels would also be slightly
reduced.

Less Than Baseline Operations—Air
emissions would be the same as those
described above for the collocated
supply and recycling, Noise impacts
would not change during less than
baseline operations,

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PMyq standards at peak times
and in dry and windy conditions. All
other pollutants would be within
standards. Air pollutant concentrations
would increase during operation but
weuld be within standands,

An increase in noise would result from
construction and operation. Increases
would not he expected to cause
annoyance to the public.
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and operation air emissions would be
slightly less than those expected from
the collocated supply and recycling,
Noise levels would zlso be slightly
reduced.

Less Than Baseline Operatlons—Air
emissions from the two-reactor-module
would nat change because it would
continue to operate at the same level as
the baseline to maintein power levels
for steam or electrical production.
Noise impacts would not change due to
less than baseline operations.

Collocated Tritium Supply and
Reeyellng—Construction activities for
the Large or Small ALWR would result
in exceedances of 24-hour ambient
PM;q and TSP standards at peak times
and in dry and windy conditions. All
other pollutants would be within
standards. Air pollutant concentrations
would increase during operation but
would be within standards,

For both the Large or Small ALWR, an
increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public,

Tritium Supply Alone—Construction
and operation air emissions would be
slightly less than those expected from
the collocated supply and recycling.
Noise levels weuld also be slightly
reduced.

Less Than Baseline Operations—Air
emissions would be the same as those
described above for the collocated
supply and recycling. Noise impacts
would not chenge during less thao
baseline operations.

Collocated Tritium Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
amhient PMyq and TSP standards at
peak times and in dry and windy
conditions. All other pollutants would
be within standards, Air pollutant
concentrations would increase during
operation but would be within
standards.

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
annoyance to the public.

Alr Quality and Acoustics

and operation air emissions would be
slighily less than those expected from
the collacated supply and recycling.
Noise levels would also be slightly
reduced.

Less Than Baseline Operations—Air
emissions from the two-reactor-module
would not change because it would
continue to operate at the same level as
the baseline to maintain power levels
for steam or electrical production.
Noise impacts would not change due fo
less than baseline operations.

Collocated Tritium Supply and
Recycllng—Construction activities for
the Large or Small ALWR. would result
in exceedances of 24-hour ambient
PM, standards at peak times and in
dry and windy conditions. All other
pollutants would be within standards.
Air pollutant concentrations would
incresse during operation but would be
within standards.

For both ihe Large or Small ALWR, an
increase in noise would result from
construction and operation. Increases
wolld not be expected to cause
annoyance to the public,

Tritium Supply Alone—Construction
and operation air emissions would be
slightly less than those expected from
the c¢ollocated supply and recycling.
Noise levels would also be slightly
reduced.

Less Than Baseline Operations—Air
emissions would be the same as those
described above for the collocated
supply and recycling. Noise impacts
would not change during less than
baseline operations.

Collocated Tritjum Supply and
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PMq standands at peak times
and in dry and windy conditions. All
other pollutants would be within
standards. Air pollutant concentrations
would increase during operation but
would be within standards.

An increase in noise would result ffom
construction and operation. Increases
would not be expected to cause
annoyance to the public.

« Tritlum Supply Alone—Construction « Tritium Supply Alope—Copstruction ¢ No Tritlum Supply Alone.

» Less Than Baseline Operations—

Emissions would be slightly reduced
but negligible from those described
above for baseline operations. There
would be no change in ucise levels.

Tritium Supply and Upgraded
Recycling—Construction activities for
the Large or Small ALWR would result
in exceedances of 24-hour ambient
PM; o standards at peak times and in dry
and windy conditions. All other
pollutants would be within standards.
Air pollutant concentrations would
increase during operation but would be
within standards.

For both ihe Large or Small ALWR, an
increase in noise would result from
coustruction and operation. Increases
would not be expected to cause
annoyance to the public.

No Tritium Supply Alone.

Less Than Baseline Qperations—
Emissions would be slightly reduced
but negligible from those described
above for baseline operations. There
would be no change in noise levels.

Tritfum Supply and Upgraded
Recycling—Construction activities
would result in exceedances of 24-hour
ambient PM;, standards at peak times
and in dry and windy conditions. All
otber pollutants would be within
standards, Air pallutant concentrations
would increase during operation but
would be within standards.

An increase in noise would result from
construction and operation. Increases
would not be expected to cause
ahnoyance to the public.
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Alr Quality and Acoustics

+ Tritlum Supply Alone—Construction

and operaticn air emissions would be
slightly less than those expected from
the ccllocated supply and recycling.
Noise levels would also be slightly
reduced,

Less Than Basellne Operations—Air
emissions would be the same as those
described abave for the collocated
supply and recycling. Noise impacts
would not change due to less than
baseline operations.

Tritlum Recycling Phaseout—This
action applies to any collocated tritium
supply and new recyceling facility at
INEL. The air emissions contribution
from recycling activities at SRS is so
low that the reduction due to phaseout
would not be measurable.

+ Tritium Supply Alone—Constniction
and operation air emissions would be
slightly less than those expected from
the collocated supply and recycling.
Neise levels would also be slightly
reduced.

Less Than Baseline Operations—Air
emissions would be the same as.those
described above for the collocated
supply and recycling. MNoise impacts
would not change due to less than
baseline operations.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
NTS. The air emissions contribution
from recycling activities at SRS is so
low that the reduction due to phaseout
would not be measurable,
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#

end operation air emissions would be
slightly Iess than those expected from
the collocated supply and recycling.

- Noise levels would also be slightly

reduced.

Less Than Basellne Operations—Air
emissions would be the same as those
described above for the collocated
supply and recycling. Noise impacts
would not change due to less than
baseline operations,

Tritium Reeycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
ORR. The air emissions contribution
from reeyeling activities at SRS is so
low that the reduction due {o phaseout
would not measurable,

Alr Quality and Acoustics

and operation air emissions would be
slightly Iess than those expected from
the collocated supply and recycling.
Noise levels would also be slightly
reduced.

Less Than Baseline Operations—Air
emissions would be the same as those
described above for the collocated
supply and recycling. Nojse impacts
would not cbange due to less than
baseline operations.

Tritium Recycling Phaseout-—This
action applies to any collocated tritium
supply and new recyeling facility at
Pantex, The air emissions contribution
from recycling activities at SRS is so
Iow that the reduction due to phaseout
would not measurable.

e Tritium Supply Alone—Constructicn ¢ Tritium Supply Alone—Constructien ¢ No Tritlum Supply Alone.

+ Less Than Baseline Operations—

Emissions would be slightly reduced
but negligible from those deseribed
above for baseline operations. There
would be no change in noise levels,

No Tritfum Recycling Phaseout with
SRS Afternatives,
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Air Quallty and Acoustics

+ No impacts to water resources,

» Collocated Tritium Supply and

Recyeling—No surface water would be
used during construction or operation,
and there would be no discharges to
surface water. Stormwater runcff
would have negligible impacts on
swrface waters during construction and
operation,

Groundwater use would increase by
approximately 23 MGY (I percent)
during construction and by 62 MGY
(3 percent} during operation. The
increase in groundwater use over No
Action would represent less than
1 percent of the groundwater allotment
during construction and operation,
respectively. There would be no
discharges to groundwater, and impacts
o groundwater quality would not be
expected,

+ No impacts to water rescurces,

*+ Collocated Tritium Supply and

Recyeling—No surface water would be
used during comstruction or operation,
and there would be no discharges to
surface water. Stormwater runoff
would have negligibie impacts on
surface waters during construction and
operation.

Groundwater use would increase by
approximately 23 MGY (3 percent)
during construction and by 62 MGY
(9 percent) during operation.
Withdrawals during operation would
not exceed the lowest estimatad aquifer
recharge rate. There would be no
discharges to groundwater, and impacts
to groundwater guality would not be
expected.




Environmental Impacts of Alternatives

+ No impacts to water resources.

+ Collocated Tritium Supply and

Recyeling—Surface water use would
increase by approximately 23 MGY
(1 percent) during construction and by
5,914 MGY (320 percent) during
operation. Total site surface water use
would represent less than (.002 percent
and less than 1 percent of the fow of the
primery source during eonstruction and
operation, respectively. Approximately
165 MGY of additional nonhazardous
and/or sanitary wastewater generated
during construction and 48 MGY
during operation would he discharged
to surface waters. Blowdown
discharges to surface waters would be
approximately 2,304 MGY, which
could increase the flow of the receiving
waters by 0.2 percent. Blowdown
discharges are not expected to impact
permitted water quality discharge
levels. Stormwater runoff would have
negligible impacts on surface waters
during construction and operation.

No groundwater would be used during
construetion or operetion. There would
he no discharges to groundwater, and
impacts to groundwater quality would
not be expected.

Air Quality and Acoustics

Under No Action current groundwater
usage of 257 MGY would increase to
286 MGY by the year 2005.

Collocated Tritium Supply and
Recycling—No surface water would be
used during construction or operation,
Approximately 17 MGY of
nonbazardous andfor sanitary
wastewater generated during
construction and 48 MGY during
operation would be discharged to
playas. These represent increases of
approximately 9 percent and 26 percent
change in flow of wastewater to playas.
Stormwater runoff would have
negligible impacts on surface waters
during construction and operation.

Groundwater would not be used for
construction or operation. Reclaimed
wastewater will be avajlable to meet
water requirements of 23 MGY during
construction and 62 MGY during
operations, This represents an increase
of less than ! percent, respectively, of
the projected available reclaimed
wastewater, There would be na direct
discharges to groundwater, but treated
wastewater discharged to playas could
percolete into the groundwater.

« No impacts to water resources.

+ Tritium Supply and Upgraded

Recycling—No surface water would be
used during construction, but use would
increase by approximately 5,888 MGY
during operation. This represents
approximately an 30 percent increase in
use and less than 1 percent of the flow
of the primary source. Approximately
17 MGY of additional nonhazardous
and sanitary wasiewater generated
during construction and 78 MGY
during operation would be discharged
to surface waters. These represent
increases of approximately 1 percent
and 3 percent in stream flow.
Blowdown discharges to surface waters
would be approximately 2,304 MGY,
which could increase the flow of the
receiving waters by 168 percent.
Stormwater runoff would have
negligible impacts on surface waters
during constructicn and operation.

Groundwater use would increase by
21 MGY (<1 percent) during
construction and hy 63 MGY
(2 percent) during operation.
Drawdown impacts are not expected.
There would be no discharges io
groundwater and impacts to
groundwater quality are not expected.
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Water Resources

+ There would be no impacts associated
with floodplains,

» Tritium Supply Alone—Total
groundwater requirement would
decrease 1.5 MGY during construction
and 14 MGY during operation,
.therefore the potential impacts to water
rescurces would be slightly reduced,

Impacts are expected to be the same as
above for the collocated supply and
recycling. :

+ Collocated Tritinm Supply and

Recyeling—No surface water would be
used during construction or operation,
and therk would be no discharges to
surface water. Stormwater runoff
would bave negligible impacts on the
surface waters during construction and
operation.

+ Groundwater use would increase by

approximately 19 MGY (1 percent)
during construction and by 44 MGY
{2 percent) during operation. The
increase in groundwater use over No
Action would represeat less than
1 percent of the groundwater allotment
during construction and operation,
respectively. There would be no
discharges to groundwater, and impacts
to groundwater quality would not be
expected.

+ There are no designated focdplains at
NTS however, a 500-year floodplain
assessment would be required,

* Tritium Supply Alone—Tofal
groundwater requirement would
decrease 1.5 MGY during construction
and 14 MGY during operation,
therefore the potential impacts to water
respurces would be slightly reduced.

' Less Than Baseline Operations— « Less Than Baseline Operations—

Impacts are expected to be the same as
abave for the collocated supply and
recycling.

¢ Collocated Tritium Supply and

Recyeling—No surface water would be
used during construction or operation,
and there would be no discharges to
surface water, Stormwater runoff
would have negligible impacts on the
surface waters during construction and
operation.

* Greundwater use would increase by

approximately 19 MGY (3 percent)
during construction and by 44 MGY
(7 percent) during operation.
Withdrawals during operation would
ot exceed the lowest estimated aquifer
recharge rate, There would be no
discharges to groundwater, and impacts
to groundwater quality would not be
expected.



Environmental Impacts of Alternatives

+ No construction will take place in areas

designated as 100-year floodplains,
however, a 500-year floodplain
assessment would be required.

Tritium Supply Alone—Total surface
water requirement would decrease
1.5 MGY during construction and
14 MGY during operation, therefore the
potential impacts to water resources
would be sligbtly reduced. Wastewater
discharge to surface waters would
decrease by 0.9 MGY during
construction and by [3 MGY during
operation.

Less Than Baseline Operations—
Impacts are expected to be the same es
ahove for the collocated supply and
recycling,

Collocated Tritium Supply and
Recyeling—Surface water use would
increase by approximately 19 MGY
(1 percent) during construction and by
4,014 MGY (217 percent} during
operation, Total site surface water use
would represent less than 0.002 percent
and less than 1 percent of the fow of the
primary source during constriction and
operation, respectively. Approximately
13.6 MGY of additional nonhazardous
and/or sanitary wastewater generated
during construction and 30 MGY
during operation would be discharged
to surface waters. Blowdown
discharges to surface waters would be
approximately 1,608 MGY, which
could increase the flow of the receiving
waters by 91 percent. Blowdown
discharges are not expected to impact
permitted water quality discharge
levels, Stormwater runoff would have
pegligible impacts on surface waters
during construction and opemtion.

No groundwater would be used during
construction or operation. There would
be no discharges to groundwater, and
impacts to groundwater quality would
not be expected,

Water Resources

+ No construction will take place in areas

designated as 100-year floodplains,
however, a 500-year foodplain
assessment would be required.

Tritium Supply Alone—Total
reclaimed wastewater requirement
would decrease 1.5 MGY during
construction and 14 MGY during
operation, therefore the potential
impacts to water resources would be
slightly reduced. Wastewater discharge
to playas would decrease by 0.9 MGY
during construction.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—No surface water would be
used during construction or operation.
Approximately 14 MGY of
nonhazardous and/or sanitary
wastewater generated during
construction and 30 MGY during
operation would be discharged to
playas. These represent increases of
approximately 7 percent and
16 percent. Stormwater rupoff would
have pegligible impacts on surface
waters during construction and
operation.

No groundwater would be used during
construction or operation. Reclaimed
wastewater will be available to meet
water requiremments of 19 MGY during
construction and 44 MGY during
operation. This represents a less than
one and [ percent increase,
respectively, of the projected available
reclaimed wastewater. There would be
o direct discharges to groundwater, but
treated wastewater discharged to playas
could percolate into the groundwater.

« No construction will teke place in areas

designated as 100-year floodplains,
however, a 500-year floodplain
assessment would be required.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facility.

Tritium Supply and Upgraded
Recyeling—No surface water would be
used during construction, but would
increase by approximately 4,006 MGY
during operation. This represents
approximately a 20 percent increase in
use and less than 1 percent of the flow
of the primary source, ApproXimately
14 MGY of additional nonbazardous
and sanitary wastewater generated
during construction and 61 MGY
during operation would be discharged
to surface waters. These represent
increases of approximately I percent
and 3 percent in stream fow.
Blowdown discharges to surface waters
would be approximately 1,608 MGY,
which could increase the flow of the
receiving waters by 118 percent,
Stormwater runoff would have
negligible impacts on surface waters
during construction and operation.

Groundwater use would increase by
18 MGY (<] percent) during
construction and by 45 MGY
{1 percent) during operation.
Drawdown impacts are not expected.
There would be no discharges to
groundwater, and impacts to
groundwater quality are not expected.




Tritium Supply and Recycling
Final PEIS

Modular High Temperature
Gas-Cooled Reactor
(Continued)

Advanced Light Water Reactor

Water Resources

+ There would be no impacts associated

with Soodplains.

Tritium Supply Alone—Total
groundwater requirement would
decrease 1.5 MGY during construction
and 14 MGY during operation,
therefore the potential impacts to water
resources would be slightly reduced,

Less Than Baseline Operations—
Impacts to surface water and
groundwater quality are expected to be
the same as above for the collocated
supply and recycling.

Colloeated Tritium Supply and
Recycling—No surface water would be
used during copstruction or operation
for either the Large or Small ALWRs,
and there would be no discharges to
surface water. Stormwater runoff
would have negligible impacts on
surface waters during construction and
operation.

*

There are no designated floodplains at
NTS, however a 500-year floodplain
assessment would be required.

Tritium Supply Alone—Total
groundwater requirement wounld
decrease 1.5 MGY during constructian
and 14 MGY during operation,
therefore the potential impacts to water
resources wauld be slightly reduced.

Less Than Baseline Operations—
Impacts to surface water and
groundwater quality are expected to be
the same as above for the collocated
supply and recycling.

Collocated Tritium Supply and
Recycling—No swface water would be
used during construction or operation
for either the Large or Small ALWRs,
and there would be no discharges to
surface water. Stormwater runoff
would have negligible impacts on
surface waters during construction and
operation.
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"« No construction will take place in areas

. designated as 100-year floodplains,
however, a 500-year floodplain
assessment wotlld be required.

Tritium Supply Alone—Total surface
water requirement would decrease
1.5 MGY during construction and
14 MGY during operation; therefore the
potential impacts to water resources
would be slightly reduced. Wastewater
discharge to surface waters would
decrease by 0.9 MGY during
construction and by 13 during
operations.

Less Than Baseline Operations—
Impacts are expected to be the same as
sbove for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—Surface water use would
increase by approximately 35 MGY
(2 percent) during construction and by
16,014 MGY (866 percent) during
operation for the Large ALWR and
22 MGY (I percent) during
construction and 7,214 MGY
{390 percent) for the Smail ALWR.
Tatal site surface water use would
represent less than 0.002 and
0.002 percent of the flow of the primary
source during construction and
1 percent and less than 1 percent during
operation for the Large and Small
ALWRs, respectively. Approximately
27.5 and 15,5 MGY of additional
nonhazardous and/or sanitary
wastewater generated during
construction and 90 and 50 MGY
during operation would be discharged
to surface waters for the Large and
Small ALWRs, respectively.
Blowdown discharges to surface waters
would be approximately 6,192 and
2,808 MGY, which could increase the
flow of the receiving waters by 0.5 aud
0.2 percent for the Large and Small
ALWRs, respectively. Blowdown
discharges are not expected to impact
permitted water quality discharge
levels. Stormwater runoff would have
negligible impacts on surface waters
during construction and operation.

L]

Water Resources

No canstruction will take place in areas
designated as 100-year floodplains,
however, & 500-year floodplain
assessment would be required.

Tritium Supply Alone—Total
reclaimed wastewater requirement
would decrease 1.5 MGY during
construction and 14 MGY during
operation, therefore the potential
impaets to water resources would be
slightly reduced. Wastewater discharge
to playas would decrease 0.9 MGY
during construction.

Less Than Baseline Operations— «

Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—No surface water would be
used during construction or operation
for either the Large or Small ALWR.
Approximately 28 MGY of
nonhazardous and/or sanitary
wastewater generated during
counstruction and 90 MGY during
operation for the Large ALWR, and
approximately 16 MGY and 50 MGY
and for the Small ALWR would be
discharged to playas. These represent
increases of approximately 15 percent,
49 percent, 8 percent, and 27 percent,
respectively. Stormwater runoff would
have negligible impacts on surface
waters during construction and
operation.

« No construction will take place in areas

designated as 100-year floodplains,
however, a 500-year floodplaén
assessment would be required.

No Tritium Supply Alone.

Less Than Baseline Operations-—
Impacts are expected to be the same as
abave for the tritium supply and
upgraded recycling facility.

Tritivm Supply and Upgraded
Recycling—No surface water would be
withdrawn during construction, but us¢
would increase by approximately
15,546 MGY and 7,186 MGY during
operation of the Large ALWR and
Small ALWR, respectively. This
repregents approximately 78 percent
and 36 percent increase in use and 1 and
Tess than 1 percent increase in the flow
of the primary source, Approximately
28 and 16 MGY of nonhezardous and
sanitary wastewater is generated during
construction for the Large and Small
ALWR and [21 MGY during operation
far the Large ALWR and 81 MGY for
the Small ALWR would be discharged
to surface waters. These represent
increases of approximately 2 percent,
1 percent, 7 percent and 4 percent in
stream flow. Blowdown discharges {o
sirface waters would be approximately
6,192 MGY and 2,808 MGY, which
could increase the flow of the receiving
waters by 452 and 205 percent,
respectively. Stormwater ninoff would
have negligible impacts on surface
waters during construction and
aperation.
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Water Resources

approximately 35 MGY (2 percent)
during construction and by 104 MGY
(§ percent} during operation for the
Large ALWR and 22 MGY {1 percent)
during construction and 64 MGY
{3 percent) for the Smel] ALWR. The
increase in groundwater use over No
Action would represent less than
1 percent of the groundwater allotment
during construction end operation of the
groundwater allotment for the Large
and Smel] AL WRs, respectively. There
wotld be nc discharges to groundwater,
end impacts to groundwater quality
would not be expected with either
ALWR.

There would be no impacts associated
with floodplains.

Tritium Supply Alone—Total
groundwater requirement would
decrease 1.5 MGY during construction
and 14 MGY during operation,
therefore the potential impacts to water
resources would be slightly reduced.

Less Than Baseline Operations—

Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—No surface water would be
used during copstruction or operation,
and there would be no discharges to
surface water. Stormwater runoff
would bave negligible impacts on
surface waters during construction and
operation,

¢+ Groundwater use would increase by + Groundwater use would increase by

approximately 35 MGY (5 percent)
during construction and by 104 MGY
(16 percent) during operation for the
Large ALWR and 22 MGY (3 percent)
during construction and 64 MGY
(10 percent) for the Small ALWR.
Withdrawals during operation would
not exceed the lowest estimated aquifer
recharge rate. There would be no
discharges to groundwater, and impacts
to groundwater guality would be not
expected with either ALWR,

There are no designated floodplains at
NTS, however, a 50C-year floodplain
assessment would be required.

Tritium Supply Alone—Total
groundwater requirement would
decrease 1.5 MGY during construstion
and 14 MGY during operation,
therefore the potential impacts to water
resources would be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling,

Collocated Tritium Supply and
Recyeling—No surface waler would be
used during construction or operation,
and there would be no discharges to
surface water. Stormwater runoff
would have negligible impacts on
surface waters during construction and

operation.
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l

Water Resources

+ No groundwater would be used during ¢ No groundwater would he used during * Groundwater use would increase by

construction or operation for either the

. Large or Small ALWRs. There would

be no discharges to groundwater, and
impacts to groundwater quality would
not be expected.

Mo construction will teke place in aress
designated as 100-year floodplains,
however, a 500-year floodplain
assessment would be required.

Tritlum Supply Alone—Tctal surface
water requirement would decrease
1.5 MGY during construction and
14 MGY during operation, therefore the
potential impaets to water resources
would be slightly reduced, Wastewater
discharges to surface water would
decrease by 0.9 MGY during
construction and by 13 MGY during
operation.

Less Than Baseline Operations—
Impacts are expected to be the same s
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—Surface water use would
increase by approximately 10 MGY
(1 percent) during construction for the
Phased and Full APT and by 784 MGY
(42 percent) and by 1,214 MGY
{66 percent) during operation,
respectively, Total site surface water use
would represeﬁt less than 0.002 percent
dutiog construction zod less than one
percent of the flew of the primary
source during operation for the Phased
and Pull APT, respectively.
Approzimately 0.3 MGY of additiopal
nonhazardous and/or sanitary
wastewater generated during
construction and 0.2 MGY during
operation would be discharged to
surface waters, respectively.

*

construction or operation reclaimed
wastewater will be available to meet
water requirements of 35 MGY for the
Large ALWR and 22 MGY for the
Small ALWR during construction
104 MGY and 64 MGY, respectively,
during operation. This represeots an
increase of projected availahle
reclaimed wastewater of less than
1 percent during construction and
2 percent during operation. There
would be ne direct discharges to
groundwater, but treated wastewater
discharged to playas could percolate
into the groundwater.

No construction will take place in areas
designated as 100-year floodpleins,
however, a 500-year floodplain
assessment would be required.

Tritium Supply Alone—Total
groundwater requirement would
decrease 1.5 MGY during construction
and 14 MGY during operation,
therefore the potential impacts to water
resources would be slightly reduced.
Wastewater discharge to playas would
decrease by 0.9 MGY during
constructHon.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—No surface water would be
used during counstruction or operation,
and there would be no discharges to
surface water. However, less than
1 MGY of nonhazardous and/or
sanitary wastewater generated during
construction would be discharged to
playas. This represents an increase of
<] percent. Stormwater runoff would
have pegligible impacts on surface
waters during construction and
operation.

33 MGY (1 percent) during
construction and by 105 MGY
(3 percent) during operation for the
Large ALWR and 20 MGY
(<1 percent) and 65 MGY (2 percent)
for the Small ALWR, Drawdown
impacts are not expected. There would
be no discharges to groundwater, and
impacts to groundwater quality are not
expected.

No construction will take place in areas
designated as 100-year floodplains,
however, a 500-year Soodplain
assessment would be required.

No tritium Supply Alone,

Less Than Baseline QOperations—
Impacts are expected to be the same es
the above for the tritium supply and
upgraded recycling facility.

Tritium Supply and Upgrade
Recycling—No surface water would be
used during construction, but use would
increase by approximately 799 MGY
and 1,229 MGY during operation for
the Phased and Pull APT. This
represents approximately a 4 percent
and & percent increase in use and less
than 1 percent of the flow of the primary
socurce, Approximately 0.3 MGY of
additional nonhazardous and sanijtary
wastewater generated during
construction for both the Phased and
Full APT and 38 MGY during operation
would be discharged to surface waters.
The 38 MGY represents an increase of
less than 1 percent change in stream
flow.
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Water Resources

Groundwater use would increase by
approximately 10 MGY (<lpercent)
during construction for the Phased and
Full APT and by 784 MGY (39 percent)
and by 1,214 MGY (61 percent) duting
oOperation, respectively. The increase n
groundwater use over No Action would
represent less than 1 percent of the
groundwater allotment during
construction for both the Full and
Phased APT and Ilpercent and
7 percent during operation,
respectively. There would be no

.discharges to groundwater, and impacts

to groundwater quality would not be
expected.

There would be no impacts associated
with floodplains.

+ Groundwater use would increase by

approximately 10 MGY (I percenf}
during construction for the Phased and
Full APT and by 784 MGY
{117 percent) and 1,214 MGY
(I81 percent) during operation,
respectively. Withdrawals during
operation of the Full APT would not
exceed the lowest estimated-aquifer
recharge rate, There would be no
discharges to groundwater and impacts
to groundwater quality would not be
expected.

There are no desigbated floodplains at
NTS, however, a 500-year foodplain
assessment would be required.
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Blowdown discharges to surface waters
would be approximately 384 MGY,
which could increase the flow of the
receiving waters by 0.03 percent.
Blowdown discharges are not expected
to impact permitted water quality
discharge levels. Stormwater runoff
would have negligible impacts on
surface waters during construction and
operation.

+ No groundwater would be used during

construction or operation. There would
be no discharges to groundwater, and no
impacts to groundwater quality would
be expected.

* No construction will take place in areas

designated as ]100-year floodplains,
however, a 500-year floodplain
assessment would be required.

Water Resources

» No groundwater would be used during

construction operation, Reclaimed
wastewater will be available to meet
water requirements of 10 MGY for both
the Full and Phased APT during
construction and 1,214 MGY and
784 MGY during operation,
respectively. This represents an
increase of projected available
reclaimed wastewater of less than
1 percent during construction and for
the Full and Phased APT, 28 and
18 percent during operation,
respectively. There would be no direct
discharges to groundwater, but treated
wastewater discharged to playas could
percolate into the groundwater.

No construction will take place in areas
designated as 100-year floodplains,
bowever, a 500-year floodplain
assessment would be required.

Blowdown discharges to surface walers
would he approximately 384 MGY,
which could increase the flow of the
receiving waters by 28 percent.
Stormwater runoff would have
negligible impacts on surface waters
during construction and operation.

Groundwater use would increase by
8 MGY (<l percent) during
construction and by 22 MGY
{<I percent) during operation for the
Phased and Full APT. Drawdown
impacts are not expected. There would
be no discharges to groundwater, and
impacts to groundwater quality are not
expected.

No construction will take place in areas
designated as 100-year floodplains,
however, a 500-year floodplain
assessment would be required.
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All Supply Technologies

¢« Tritium Supply Alone—Total

groundwater requirement would
decrease from collocated by 1.5 MGY
during construction and 14 MGY
during operation, therefore the potential
impacts to water resources would be
slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling. : '

Tritium Recycling Phaseout—This
action applies to any collacated tritium
supply and new recycling at INEL. The
phaseout of recycling at SRS would
decrease wastewater discharges to
Three Runs Creek and Fourmile Branch
by 0.3 percent and 3.2 percent and
decrease groundwater withdraws by
134.5 MGY. The reduced wastewater
discharge and reduced groundwater
withdrawals would slightly decrease the
potential impacts to water resources.

Tritium Supply Alone—Total
groundwater requirement would
decrease from collocated by 1.5 MGY
during constructicn and 14 MGY
during operation, therefore the potential
impacts to water resources would be
slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling at NTS, The
phaseout of recycling at SRS would
decrease wastewater discharges fo
Three Runs Creek and Fourmile Brauch
by 0.3 percent and 3.2 percent and
decrease groundwater withdraws by
1345 MGY. The reduced wastewater
discharge and reduced groundwater
withdrawals would slightly decrease the
potential impacts (o water resources.

R
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Water Resources

Yaniex

« Tritium Supply Alone—Total surface

water requirement would decrease from
collocated 1.5 MGY during
construction and 14 MGY during
operation, therefore the potential
impacts to water resources would be
slightly reduced. Wastewater
discharges to surface water would
decrease by 0.9 MGY during
construction and by 13 MGY during
operation.

Less Than Baseline Operations—
Impacts are expected to be the same as
ahove for the collocated supply and
recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling at ORR. The
phaseout of recycling at SRS would
decrease wastewater discharges to
Three Runs Creek and Fourmile Branch
by 0.3 percent and 3.2 percent and
decrease groundwater withdraws hy
1345 MGY. The reduced wastewater
discharge and reduced groundwater
withdrawals would slightly decrease the
potential impacts to water resources.

Tritfum Supply Alone—Total
groundwater requirement would
decrease from collocated 1.5 MGY
during construction and 14 MGY
during operation, therefore the potential
impacts to water resources would be
slightly reduced, Wastewaler discharge
to playas would decrease 0.9 MGY
during eonstruction.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling,

Tritium Recyeling Phaseout—This
action applies to any collocated tritium
supply and new recycling at Pantex.
The phaseout of recycling at SRS would
decrease wastewater discharges to
Three Runs Creek and Fourmile Brauch
by 0.3 percent and 3.2 percent and
decrease groundwater withdraws by
134.5 MGY. The reduced wastewater
discharge and reduced groundwater
withdrawals would slightly decrease the
potential impacts to water resources.

+ No Tritium Supply Alone.

* Less Than Baseline Operations—

Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facility.

+ No Tritium Supply Recycling

Phaseout with SRS Alternatives.
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No Action (2010)
Heavy Water Reactor

Modular High Temperature
Gas-Cooled Reactor

No impacts to gealogy or soils,

Collecated Tritium Supply and
Recycling—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by geclogic conditions,

Soil conditions would not affect

" copstruction or operation. A total of

462 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would be the same as abave. A
total of 260 acres would be disturbed.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Construction and
operation would not affect geologic
conditions and the facilities would not
be affected by geclogic conditions.

S$0il conditions would not affect
construction or operation. A total of
562 acres would be disturbed, Erosion
may occur as a result of stormwater
runcff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would be the same as above, A
total of 360 acres would be disturbed.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

No impacts to geelogy or soils.

Collocated Tritium Supply and
Recycling—Construction and
operation would net affect geologic
conditions nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
construction or operation. A total of
462 acres would be disturbed. Brosion
may cccur as a result of stormwater
runoff and wind action. ,

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would be the same as above, A
total of 260 acres would be disturbed,

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Coastruction and
operation would not affect geologic
conditions and the facilities would not
be affected by geologic conditions.

Soil conditions would oot affect
construction or operation. A total of
562 acres would be disturbed. Erosion
may occur as a result of stormwater
runcff and wind action.

Tritium Supply Alone—Construction
and operation impacts to gealogy and
soils would be the same as above. A
total of 360 acres would be disturbed,

Less Than Baseline Operations—
Impacts are the same as abave for the
collocated supply and recycling.




Environmental Impacts of Alternatives

ORR
No impaets to geology or soils.

Collocated Tritium Supply and
Recycling—Construction and
operation would not affect geologic
cenditions, nor would the facilities be
affected by geolegic conditions.

Soil conditions would not affect
construction or cperation. A total of
462 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would Ee the same as above. A
total of 260 acres would be disturbed.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Collocated Tritium Supply and
Recycling—Construction and
operation would not affect geologic
conditions, nor would the facilities be
affected by geologic conditions.

Scil conditions would not affect
construction or operation. A total of
562 actes would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind actlion.

Trittum Supply Alone—Construction
and operation impacts to geology and
soils would be the same as above. A
total of 360 acres would be disturbed.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Geology and Soils
Puniex
No impacts to geology or suils.

Collocated Tritium Supply and
Recycling—Construction and
operation would not affect geslogic
conditions, nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
construction or cperation. A total of
462 acres would be disturbed, Erosion
may oceur as a result of stormwater
runoff and wind action,

Tritium Supply Alone—Constructicn
and operation itapacts to geology and
soils would be the same as above. A
total of 260 acres would be disturbed.

Lesé Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Collocated Tritium Supply-and
Recycling—Construction and
operation would not affect geologic
conditions, nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
construction or operation. A total of
562 acres would be disturbed, Erosion
may occur as a result of sformwater
runoff and wind action.

Tritium Supply Alone—Counstruction
and operation impacts to geclogy and
soils would be the same as ebove. A
total of 360 acres would be disturbed,

Less Than Baseline Operations—
Impacts are tke same as above for the
collocated supply and recycling.

-

SRS

No impacts to geology or soils.

Tritium Supply and Upgraded
Recycling—Construction and
operation would not affect geologic
conditions, nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
consiruction or operation. A total of
260 acres would be disturbed. Erosion
may occur &5 a result of stormwater
runoff and wind action.

No Tritium Supply Alone,

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the fritium supply and
upgraded recycling facility,

Tritium Suppiy and Upgraded
Recycling—Construction and

. operation would not affect geologic

conditions, nor would the facililies be
affected by geologic conditions.

Soil conditions would not affect
construction or operation. A total of
360 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facility.
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Geolegy and Soils

+ Collocated Tritium Supply and

Recycling—Construction and
operation would not affect geologic
conditions, nor would the facilities be
affected by geologic conditions.

S0il conditions would not affect
construction or operation. A total of
552 acres would be disturbed. Erosion
may oceur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geclogy and
soils would be the same as above. A

total of 350 acres would be disturbed.

+ Collocated Tritium Supply and
Recyeling—Construction and
operation would not affect geologic
conditions, nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
copstruction or operation. A total of
552 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would be the same as above. A
total af 350 acres would be disturbed.



Environmental Impacts of Alternatives

s Colloceted Tritium Supply and

Recycling—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by geologic conditioss,

Scil conditions would not affect
construction or operation. A total of
552 acres would be disturbed, Erosion
may occur as e result of stormwater
runoff and wind action.

« Tritium Supply Alone—Construction

end operation impacts to geclogy and
50ils would be the same as above. A
total of 350 acres would be disturbed.

Geology and Soils

+ Collocated Tritinm Supply and

Recycling—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
construzction or operation. A total of
552 geres would be disturbed, Erosion
may occur as a result of stormwater
runoff and wind ection.

+ Tritlum Supply Alone—Construction

and operation impacts to geology and
soils would be the same as above., A
total of 350 acres would be disturbed.

¢ Tritium Supply and Upgraded

Recycling-—Construction and
operation would not affect geologic
conditions ner would the facililies be
affected by geologic conditions.

Soil conditions would not affect
construzction or operation. A total of
350 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action. Phase out of
recycling facilities would result in no
impacts.

* No Tritium Supply Alone.
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No Action (2010}
Heavy Water Reactor
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Geology and Soils

INI:LL

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Collocated Tritlum Supply and
Recycling—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
construction or operation. A total of
375 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to gealogy and
soils would be the same as above. A
total of 173 acres would be disturbed.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
INEL.. The phaseout of recycling at
SRS would not impact geology or soils,

No impacts to biotic resources.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
462 acres of habitat during construction
and operation.

Wetlands would not be affected by
construction or operaticn.

Aquatic resources would not be affected
by construction or operation.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Ccllocated Tritlum Supply and

Recycling—Construction and

operation would not affect geologic .
conditions nor would the facilities be

affected by geologic conditions.

Soil conditions would not affect
construction or operation. A total of
375 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would be the same as above. A .
total of 173 acres would be disturbed,

Less Than Baseline Operations—
Impacts are the same as above for the
collacated supply and recycling.

!
Tritium Recycling Phaseout— This
action applies to any collocated trifium
supply and new recycling facility at
NTS. The phaseout of recycling at SRS
would not impact geology er soils.

No impacts to biotic resources.

Collocated Tritium Supply and
Recycling—Terrestrial resources
wauld be affected by the distwrbance of
452 acres of habitat during construction
and operation.

Wetlends would not be affected by
construction or operation,

Aquatic resources would not be affected
by construction or operation.




Environmental Impacts of Alternatives

ORR

Less Than Baseline Operatlons—
Impacts are the same as above for the
collocated supply and recycling.

Colloceted Tritium Supply and
Recycling—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by geologic conditions.

Soil conditions would not affect
construction or operation. A total of
375 acres would be disturbed, Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation mpacts to geology and
soils would be the same as above. A
total of 173 acres would be disturbed.

Less Than Baseline Operations—
Impacts are the same as above for the
collocated supply and recycling.

Tritium Recycling Phaseout—This
action applies to any collocated fritium
supply and new recycling facility at
ORR. The phaseout of recycling at SRS
would not impact geology or soils,

No impacts to biotic resources.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
462 acres of habitat during construction
and operation, Salt drift from wet
cooling towers would likely impact less
than 13 acres during operaticn.

If cooling tower blowdown is directed
to Bast Fork Popular Creek, changes in
water levels and sedimentation conld
effect wetlands associated with the
stream. If directed to the Clinch River
impacts would be limited to wetlands (if
present) in the vicinity of the outfall.

If cooling tower blowdown is directed
to Best Fork Popular Creek, increase in
flow, sedimentation and temperature
could impact aguatic communities.
Impacts to aquatic communities would
be reduced if discharges are directed to
the Clinch River.

Geology and Soils

Praeviex

* Less Than Basellne Qperations—

Impacts are the same as above for the
collocated supply and recyeling.

Collocated Tritium Supply and
Recyeling-—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by peologic conditions.

Soil conditions would not affect
construction or operation. A total of
375 acres would be dishubed. Erosion
may occur as a result of stormwater
runoff and wind action.

Tritium Supply Alone—Construction
and operation impacts to geology and
soils would be the same as above. A
total of 173 acres would be disturbed.

Less Than Baseline Operations—
Iimpacts are the same as above for the
collocated supply and recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and uew recycling facility at
Pantex. The phaseout of recycling at
SRS would not impact geclogy or soils.

No impests to biotic resources.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
462 acres of habitat during construction
and operation.

Depending on the final site layout, some
small areas of potential wetlands could
be impacted; mitigation measures
approved by the U.S. Army Corps of
Engineers would be implemented.
During construction and operation
impacts to playas could include
increase in open water area and shift in
wetland plant communities.

Agquatic resources would not be affected
by construction or operation. Some
temporary aquatic habitat may be
created by discharges of nonbazardous
wastewater 10 playas,

SRS

* Less Than Baseline Qperations—

Impacts are expected to be the same es
above for the tritium supply and
upgraded recycling facility.

Tritium Supply and Upgraded
Recycling—Construction and
operation would not affect geologic
conditions nor would the facilities be
affected by geologic conditions.

So1l conditions would not affect
construction or operation. A total of
173 acres would be disturbed. Erosion
may occur as a result of stormwater
runoff and wind action.

No Tritlum Supply Alone.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facility.

No Tritium Recycling Phaseout with
SRS Alternatives.

No Linpacts to biotic resources.

Tritium Supply and Upgraded
Recycling—Terrestrial resourees
would be affected by the disturbance of
260 acres of habitat during constriction
and operation. Salt drift from wet
copling towers would likely impact less
than 13 acres during operation.

If cooling tower blowdown is directed
to Fourmile Branch, changes in flows
and sedimentation could affect
wetlands associated with the stream and
Savannah River Swamp. [mpacts to
wetlands would be avoided if
discharges are directed to Par Pond.

If cooling tower blowdown is directed
to Fourmile Branch, increases in flow,
sedimentation, and temperature could
impacts aquatic communities. Impacts
to aquatic communities would be
reduced if discharges are directed to Par
DPond.
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Biotic Resources

Heavy Water Reactor
{Continued)

Modular High Temperature
Gas-Cooled Reactor

* No Federal-listed, threatened, or

endangered species would be affected
during construction or operation, but
several Federal candidate or state-listed
species may be affected. During
construction, the ferruginous hawk,
loggerhead shrike and pygmy rabbit
would lose 462 acres of potential
foraging and uesting or burrowing
habitat; the Townsend's western
big-eared bat may roost in caves and
forage throughout the disturbed area;
and Lhe'pla.nt species oxytheca may he
effected. During operation, the
Towmsend’s western big-eared bat may
forage at stormwater retention ponds.

Tritium Supply Alone—Construction
and operation would disturb 280 acres;
thus, impacts to biotie resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling, :

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of

562 actes of habitat during construction
and cperation.

Wetlands would not be affected by
construction or operation.

* Aquatic resources would not be affected
by construction or operation.

*

*

NTS .
One Pederal-listed threatened species,
the desert tortoise, could be affected
during construction and operation.
Several Pederal candidate or state-listed
species may be affected. The
ferruginous hawk could lose 452 acres
of foraging habitat; while the
loggerhead shrike could lose the same
acreage of foraging and breeding
habitat. Neither species should be
adversely affected due to the large
extent of nearby suitable habitat.

Tritium Supply Alone—Copstruction
and operation would disturb 260 acres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling,

Collocated Tritium Supply and
Recycling—Terrestrial resourcesd
would be affected by the dishwrbance of
562 actes of habitat during construction
and operation,

Wetlands would oot be affected by
construction or operation.

Aquatic resources would not be affected
by construction or operation.



Environmental Impacts of Alternatives

+ No Federal-listed, threatened, or

endangeted species would be affected
during construction or operation. Land
clearing activities may impact several
state-protected plant species. Four
state-listed raptors would lose 462 acres
of potential nesting and foraging
habitat, however, this type of habital is
abundant in the area, The Tennessee
dace and hellbender, both state-listed,
could be affected by construction and
operation, respectively.

Tritium Supply Alone—Construction
and operation would disturb 260 acres,
thus, impacts to hiotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
ahove for the collocated supply and
recycling.

Colloeated Tritium Supply and
Recycling—Terrestrial resources
would he affected by the disturbance of
562 acres of habitat during construction
and operation, Salt drift from wet
cooling towers would likely impact less
than {3 acres during operation.

Increased stream fow in Bast Fork
Popular Creek from construction
dewatering discharge could alter
wetlands hordering the stream. Cooling
tower blowdown could also adversely
affect wetlands during operation. If
discharges are directed to the Clinch
River impacts would be confined to
wetlands (if present) near the outfall.

If dewatering discharges from
construction were directed to East Fork
Popular Creek increased flows and
sedimentation could adversely affect
aquatic communities, Cooling tower
blowdown could also displace aquatic
communities if directed to the creek.
Impacts to aquatic resources could be
reduced if discharges are directed to the
Clinch River,

Biotic Resources

» (One Bederal-listed, threatened species,

the bald eagle, could be affected by
disrupting foraging at playas during
construction. Six Federal candidate or
state-listed species may also be affected
by construction activities. The black
tern, white-faced ibis, ferruginous hawk
and loggerhead shrike could lose
462 acres of foraging and/or nesting
habitat. The swift fox would lose
potential foraging and denning habitat,
The Texas horned lizard could be
impacted during land clearing
activities.

Tritium Supply Alone—Construction
and operation would disturb 260 acres,
thus, impacts to biotic resources would
be slightly reduced.

» Less Than Baseline Operations—

Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
562 acres of habitat during construction
and operation.

Depending on the final site [ayout, some
small areas of potential wetlands could
be impacted; mitigation measures
approved by the U.S. Army Corps of
Engineers would be implemented.
During construction and operation
impacts to playa could include
increases in open water area and shifts
in wetland plant communities.

Aqguatic resources wotld not be affected
by construction or operation. Some
temporary aquatic habitat may be
created by discharges of nonhazardous
wastewater to playas.

» No Pederal-listed, threatened, or

endangered species would be affected
during construction or operation.
Several Federal candidate or state-listed
species may be impacted during
construction. These include tbe awned
meadow-beauty, green-fringed orehid,
Florida false loosestrife, beak-rusb,
star-nosed mole, and eastern tiger
salamander. All of these could be
destroyed during construction. In
addition, the Cooper's hawk could be
temporarily displaced during
construction.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impsacts to biotic resource are expected
to be the same as above for the tritium
supply and upgraded recycliog facility.

Tritium Supply and Upgraded
Recycling—Terrestrial resources
wauld be affected by the disturbance of
360 acres of habital during construction
operation. Salt drift from wet coaling
towers would likely impact less than
13 acres during operation.

Increased stream fow in Fourmile
Branch from construction dewatering
discharge could alter wetlands
bordering the stream and witbin the
Savannah River Swamp. Cooling tower
blowdown could also adversely affect
these wetlands during operation if
discharged to Fourmile Branch.
Impacts could be avbided if discharges
are directed to Par Pond.

If dewatering discharges from
construction were directed to Fourmile
Branch increased flows and
sedimentation could adversely impact
aquatic communities. Cooling tower
blowdown could also displace aquatic
comrmunities if directed for Fourmile
Branch. Impacts to agquatic
communities ¢could he reduced if
discharges are directed to Par Pond.
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Advanced Light Water Reactor

* No Pederal-listed, threatened, or

endangered species would be affected
during construction or operation, hut
several Federal candidate or state-listed
species may be affected. During
construction, the ferruginous hawk,
loggerhead shrike, and pygmy rabbit
would lose 562 acres of potential
foraging and nesting or burrowing
habitat; the Townsend’s western
big-eared bat may roost in caves and
forage throughout the disturbed ares;
and the plent species oxytheca may be
present. During operation, the
Townsend's western big-eared bat may
forage at stormwater retention ponds.

Tritium Supply Alone—Construction
and operation would disturb 360 acres;
thus, impacts to bictic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recyeling—Terrestrial resources
would be affected by tke disturbance of
552 acres of habitat during constmiction
and operation,

Wetlands would not be affected by
construction or operation.

Aquatic resources would not be affected
by construction or operation.

* QOne Pederal-listed threatened species,

the desert tortoise, could be affected
during construction and operation.
Several Federal candidate or state-listed
species may be affected. The
ferruginous hawk could lose 562 acres
of feraging habitat; while-the
loggerhead shrike could lose the same
acreage of foraging and breeding

" habitat. However, neither species

should be adversely affected due to the
Jarge extent of nearby suitable habitat,

» Tritium Supply Alone—Construction

and operation would disturb 360 acres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
ahove for the collocated supply and
recycling.

+ Collocated TFritium Supply and

Recycling—Terrestrial resources
would be affected by the disturbance of
352 acres of habitat during construction
and operation.

Wetlands would not be affected by
constnuiction or operation.

* Aquatic resources would not be affected
hy construction or operation,




Environmental Impacts of Alternatives

+ No Pederal-listed, threatened, or

endangered species would be affected
during construction or aperation. Larnd
clearing activities may impact several
state-protected plant species. Four
state-listed raptors would lose 562 actes
of potential nesting and foraging
habitat, however, this type of habitat is
abundant in the area. The Tennessee
dace and belibender, both state-listed,
could be affected by construction and
operation, respectively.

Tritium Supply Alone—Construction
and operation would disturb 360 acres;
thus, itmpacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling,

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
552 acres of habitat during construction
and operation. Salt drift from wet
cooling tewers would likely impact less
than 13 acres during operaticn.

If cooling tower blowdown is directed
to Bast Fork Poplar Creek, changes in
water levels and sedimentation could
affect wetlands associated with the
stream, If directed to the Clinch River,
impacts would be limited to wetlands (if
present) in the vicinity of the outfall.

If cooling tower blowdown is directed
to East Pork Poplar Creek, ipcrease in
flow, sedimentation and temperature
could impact aquatic communities.
Impacts to aquatic communities would
be reduced if discharges are directed to
the Clinch River.

Biotic Resources

« Onpe Pederal-listed threatened species,

the bald eagle, could be affected by
disrupting foraging at playas during
construction. Six Federal candidate or
slate-listed species may also be affected
by construction activities. The hlack
tern, white-faced ibis, ferruginous
hawk, and the loggerhead shrike could
lose 562 acres of foraging and/or
nesting habitat. The swift fox would
lose potential foraging and denning
habitat. Texas horned lizards would be
impacted during lacd clearing
activilies.

Tritium Supply Alone—Construction
and operation would disturb 360 acres;
thus, impacts to bictic resources would
be slightly reduced.

Less Than Baseline Operations-—
Tmpacts are expected Lo be the same as
above for the eollocated supply and
recycling.

Collocated Tritium Supply and
Reeycling—Terrestrial resources
would be affected by the disturbaoce of
552 acres of habitat during construction
and operation.

Depending on the final site [ayout, some
small areas of potential wetlands could
be impacted; mitigation measures
approved by the U.8, Army Corps of
Eungineers would be implemented.
During construetion and operation
impacts to playas could include
increases in open water areas and shifts
in wetland plant communities.

Aquatic resources would not be affected
by construction or operation. Some
temporary aquatic habitat may he
created by discharges of nonhazardous
wastewater to playas.

« Nc Federal-listed, threatened or

endangered species would be affected
during construction or operation.
Several Federal candidate or state-listed
species may be impacted during
construction. These include the awned
meadow-beauty, green-fringed orchid,
Florida false loosestrife, beak-rush,
star-nosed mole, and eastern tiger
salamander, All of these could be
destroyed during censtruction, In
addition, the Cooper’s hawk could be
temporarily displaced during
construction.

No Tritium Supply Alone,

Less Than Baseline Operations—
Impacts to biotic resource are expected
to be the same as above for the tritium
supply and upgraded recycling facility.

Tritivm Supply and Upgraded
Recycling—Terrestrial resources
would be affected by the disturbance of
350 acres of habitat during construction
and coperation. Salt drift from wet
coolihg towers would likely impact less
than 13 acres during operation.

If cooling tower blowdown is directed
to Pourmile Branch, changes in flows
and sedimentation could affect
wetlands associated with the stream and
Savannah River Swamp. Impacts o
wetlands would be avoided if
discharges are directed Par Pond.

If cooling tower blowdown is directed
to Pourmile Branch, increases in flow,
sedimentation, and temperature could
impact aquatic communities. Impacts
to aquatic communities would be
reduced if discharges are directed to Par
Pord.
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Accelerator Production of Tritium

40

Biotlc Resources

No Federal-listed, threatened, or
endangered species would be affected
during construction or operation, but
severa! Federal candidate or state-listed
species may be affected. During
construction, the ferruginous hawk
would lose 552 acres of potential
foreging and nesting or burrowing
babitat; the Townsend's western big-
eared bat may roost in caves and forage
throughout the disturbed area; and the
plant species oxylheca may be affected.
During operation, the Townsend’s
western big-eared bat may forage at
stormwater retenticn ponds.

Tritium Supply Alone—Construction
and operation would disturb 350 zcres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operatiphs—
Impacts are expected o be the same as
above for the collocated supply and
recycling.

Collocated Tritinm Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
3735 acres of habitat during construction
and operation. Impacts from salt drift
are possible with the APT.

Wetlands would not be affected by
construetion or operation.

Aquatic resources would not be affected
by construction or aperation.

-species may be affected.

» One Pederal-listed threateged species,
the desert torioise, could be affected
during construction azd operation.
Several Pederal candidate or state-listed

The
ferruginons hawk could lose 552 acres

‘of foraging habitat; wbile the

loggerhead shrike could lose the same
acreage of foraging and breeding
babitat, However, neither species
should be adversely affected due to the
large extent of nearby suitable babitat.

Tritium Supply Alone—Construction
and operation would disturb 350 acres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
375 acres of habitat during construction
and operation. Impacts from selt drift
are possible with the APT.

Wetlands would not be affected by
construction or operaticn,

Aquatic resources would not be affected
by construction or operation.




Environmental Impacts of Alternatives

¢« No Pederal-listed, threatened, or

endangered species to be affected
during construction or operation. Land
clearing activities may impact several
state-protected plant species. Four
state-listed raptors would lose 552 acres
of potential nesting and foraging
habitat, however, this type of babitat is
abundant in the area, The Tennessee
dace end hellbender, both state-listed,
eould be affected by construction and
operation, respectively.

Tritium Supply Alone—Construction
and operation would disturb 350 acres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
375 acres of habitat during construction
and operation, Salt drift from wet
cooling towers would likely impact less
than 13 acres during operation.

Increased siream flow in East Fork
Poplar Creek from comstruction
dewatering discharge associated with
an APT could alter wetlands bordering
the stream. Cooling tower blowdown
could also adversely effect tbese
wetlands during operation. If these
discharges are directed to Clinch River
impacts would be confined to wetlands
{if present) near the outfall,

If dewatering discharges from
construclion of an APT were directed to
East Pork Poplar Creek, increased flows
and sedimentation could adversely
affect aquatic communities. Cooling
tower blowdown could also displace
aquatics communities if directed Lo the
creek, Impacts to aquatic resources
could be reduced if discharges are
directed to the Clinch River.

Biotic Resources

« One Pederal-listed threatened species,

the bald eagle, could be affected by
disrupting foraging in playas during
censtruction, Six Pederal candidate or
state.listed species may also be affected
by construction activities. The black
tern, bald eagle, white-faced ibis,
ferruginous hawk, and loggerhead
shrike could lose 552 acres of foraging
and/or nesting habitat. The swift fox
would lose potential foraging and
denning habitat, The Texas borned
lizards could be impacted during land
clearing activities,

Tritium Supply Alone—Construction
and operation would disturb 350 acres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recycling—Terrestrial resources
would be affected by the disturbance of
375 acres of babitat during construction
and operatiop, Impacts from salt drift
are possible with the APT.

Depending on the fnal site layout, scme
small areas of potential wetlands could
be impacted; mitigation measures
approved by the U.S, Army Corps of
Engineers would be implemented.
During construction and operation,
impacts to playa wetlands could include
increases in open water area and shifts
in wetlagd plant communities.

Aquatic resources would not be
affected by construction or operation.
Some temporary aguatic babitat may be
created by discharges of nonhazardous
wastewater to playas.

s+ No Bederal-listed, tbreatened, or

endangered species would be affected
during counstruction or operation.
Several Pederal candidate or state-listed
species may be impacted during
construction, These include the awned
meadow-beauty, green-fringed orchid,
Florida false loosestrife, beak-rush,
star-nosed mole, and eastern tiger
salamander. All of these could be
destroyed during construction. In
addition, the Caoper’s hawk could be
temporarily displaced during
construclion.

No Tritium Supply Alene.

Less Than Baseline Operations—
Impacts to bictic resource are expected
to be the same as above for the fritium
supply and upgraded recycling facility.

Tritium Supply and Upgraded
Recycling—Terrestrial resources
wauld be affected by the disturbance of
173 acres of habitat during construction
and operation. Salt drift from wet
cooling towers would likely impact less
than 13 acres during operation.

Increased stream flow in Fourmile
Branch from construction dewatering
discharge associated with an APT could
alter wetlands bordering the stream and
within the Savannah River swamp.
Cooling tower blowdown could also
adversely effect these wetlands during
operatiou if discharged to Fourmile
Branch. Impacts could be avoided if
discharges are directed to Par Pond.

If dewatering discharges from
construction of an APT were directed to
Fourmile Branch, increased flows and
sedimentation could adversely impact
aquatic communities. Coaling tower
blowdown could also displace aquatic
communities if directed to Fourmile
Branch. Impacts to aquatic
communities could be reduced if
discharges are directed o Par Pond.
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+ No Federal-listed threatened and

endapgered species would be affected
during construction or operation, but
several Federal candidate or state-listed
species may be affected. During
construction, the ferruginous hawk,
loggerbead shrike, and pygmy rabbit
would lose 375 acres of foraging and
nesting or burrowing habitat; the
Townsend's western big-eared bat may
roost in caves and forage throughout the
disturbed aree; and the plant species
oxytheca may be affected. During
operation, the Townsend's western big-
eared bat may forage at stormwater
retention ponds,

Tritium Supply Alone—Construction
and operation would disturb 173 acres;
thug, impacts te biotic resources would
be slightly reduced.

Less Than Baseline Qperations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Tritium Recycling Phaseout— This
action applies to any collocated tritium
supply and new recycliog facility at
INEL. The phaseout of recycling at
SRS would not impact biotic resourmes
at the site.

One Pederal-listed threatened species,
the desert tortoise, could be affected
during constructicn and operation.

. Several Federal candidate or state-listed

species may be affected. The
ferruginous hawk could lose 375 acres
of foraging babitat; while tbe
loggerbead shrike could lose the same
acreage of foraging and breeding
habitat. However, neither species
should be adversely affected due to tbe
large extent of nearby suitable babitat.

Tritinm Supply Alone—Counstruction
and operation would disturb 173 acres;
thus, impacts to biatic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritinm
supply and new recycling facility at
NTS. Thephasecut of recycling at SRS
would nof impact biotic resources at the
site.




Environmental Impacts of Alternatives

» No Pederal-listed, threatened, or

endangered species would be affected
during construction or operation. Land
clearing activities may impact of
several state-protected plant species.
Pour state-listed raptors would lose
375 acres of potential nesting and
foraging habitat, however, this type of
habitat is abundant in the area. The
Tennessee dace and bellbender, both
state-listed, could be affected by
construction and operation,
respectively,

Teitiuom Supply Alone—Construction
and operation would disturb 173 acres;
thus, impacts to biotic resources would
be slightly reduced.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
ORR. The phaseout of recycling at SRS
would not impact biotic resources at the
site.

Biotlc Resources

» QOpe Federal-listed threatened species,

the bald eagle, could be affected by
disrupting foraging in playas during
construction, Six Pederal candidate or
state-listed species may also be affected
by construction activities. The black
tern, white-faced ibis, ferruginous
hawk, and loggerhead shrike would lose
375 acres of foreging and/or nesting
habitat, The swift fox would lose
potential foraging and denning habitat.
The Texas horned lizard could be
impacted during land clearing
activities,

Trittum Supply Alone—Construction
and operation would disturb 173 acres;
tbus impaets to biotic resources would
be slightly reduced.

Less Than Baseline Operations—— <

Impacts are expected to be the same as
above for the collocated supply and
recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
Pantex. The phaseout of recycling at
SRS would not impact biotic resources
at the site,

+ No Pederal-listed threatened or

endangered species would be affected
during construction or operation.
Several Federal candidate or state-listed
species may be impacted during
construction. These include the awned
meadow-beauty, green-fringed orchid,
Blorida false loosestrife, beak-rush,
star-nosed mole, and eastern tiger
salamander, All of these could be
destroyed during construction. In
addition, the Cooper’s hawk could be
temporarily displaced during
construction.

No Tritium Supply Alone.

Less Than Baseline Operations—
Impacts to biotic resource are expected
to be the same as above for the iritium
supply and upgraded recycling facility.
No Tritium Recycling Phaseout With
SRS Alternatives.
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Cultural and Paleontological Resources

MNo impacts to cultural and
paleontological resources.

Collocated Tritium Supply and’

Recycling—Some NRHP-eligible
prehistoric and historic resources are
expected to occur within the disturbed
area.

Native American resources may be
affected by land disturbance and andio
or visual intrusions.

Paleontological resources would not be
affected.

Tritium Supply Alone—Constriction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturhed.

Less Than Baseline QOperation—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

No impacts to cultoral and
paleontological resources,

Collocated Tritinm Supply and
Recycling—Some NRHP-eligible
prebistoric and histaoric resources are
expected to occur within the disturbed
area.

Mative American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontolegical resources may be
affected.

Tritium Supply Alone—Coustruction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the collocated supply and
recycling.




Environmental Impacts of Alternatives

Cultural and Paleontological Resources

No impacts to cultursl and ¢ No impacts to cultural and + No impacts to cultural and

paleantological resources.

Collocated Tritium Supply and
Recyeling—Some NRHP-eligible
prehistoric and historic resources are
expected te oceur within the disturbed
erea,

Native American resources may be
affected by land disturbance and audio
or visual intrusions,

Paleontological resources may be
affected.

Tritium Supply Alone—Construction
and operation impacts to cultural and
peleantalogical would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the callocated supply and
recycling.

paleontological resources.

Collocated Tritium Supply and
Recycling—Some NRHP-eligible
prehistoric and bistoric resources are
expected to occur within the disturbed
area.

Native American resources may be
affected by land disturbance and audio
or visyal intrusions,

Palecntological resources may be
affected.

Tritium Supply Alone—Construction
and operatiop impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Thap Baseline Operation—
Impacts are expected to be the same as
abave for the collocated supply and
recycling.

paleantological resources.

Tritium Supply and Upgraded
Recycling—Three NRHP-eligible
historic sites oceur within the disturbed
area. No prehistoric resources would be
affected.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected.

No Tritium Supply Alone.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the tritium supply and
recycling facility.
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Cultural and Paleontological Resources

Collocated Tritium Supply and
Recycling—Some NRHP-eligible
prehistoric and historic resources are
expected to ocenr within the disturbed
area

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected by excavations deeper than
50 feet.

Tritium Supply Alone—Counstruction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritinm Supply and
Recycling—Some NRHP-eligible
prehistoric and historic resources are
expected to oceur within the disturbed
area

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources would not be
affected.

Tritium Supply Alone—Construction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed,

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the collocated supply and
recycling,

Collocated Tritium Supply and
Reeycling—Some NRHP-eligible
prehistoric and historic resources are
expected o occur within the disturbed
area.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected,

Tritium Supply Alone—Construction
and operation impacts to cultural and
paleontolegical would be slightly
reduced, due to a smaller amount of
Iand being disturbed,

Less Than Baseline Operation—
Impacts are expected to be the same as
abave for the collocated supply and
recycling. )
Collocated Tritium Supply and
Recycling—Some NRHP-eligible
prehistoric and bistoric resources are
expected to oceur within the disturbed
arca.

Native American resources may be
affected by land disturbance and audio
or visual intrusions,

Paleontological resources may be
affected.

Tritium Supply Alone—Constructicn
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
Iand heing disturbed.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the collocated supply and
recycling.




Environmental Impacts of Alternatives

Cultural and Paleontological Resources

Collocated Tritium Supply and
Recycling—Some NRHP-eligihle
prehistoric and bistoric resources are
expected to cceur within the disturbed
area.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected, but impacts would be
negligible.

Tritivm Supply Alone—Construction
and operation impacts to cultural and
paleontological would be sligbtly
reduced, due to & smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts to prehistoric/historic
resources and Native American
resources are expected to be the same as
above for the collocated supply and
recycling: Impacts to Paleontological
resources may be slightly smaller,

Collocated Tritium Supply and
Recycling—Some NRHP-eligible
prebistoric and historic resources are
expected to ocetr within the disturbed
area.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected, but impacts would be
negligible,

Tritium Supply Alone—Construction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the collocated supply and
recycling.,

Recycling—Some NRHP-eligible
prehistoric and historic resources are
expected to occur within the disturbed
area.

Native American resources may be
affected by land distwrbance and audio
or visual infrusions.

Paleontological resources may be
affected.

Tritium Supply Alone—Coustruction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed,

Less Than Baseline Operation—
Impacts to prehistoric/bistoric
resources and Native American
resources are expected to be the same as
above for the collocated supply and
recycling. Impacts to Paleentological
resources may be slightly smaller.

Collocated Tritivm Supply and
Recycling—Some NRHP-eligible
prehistoric and histotic resources are
expected to oceur within the disturbed
area.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected,

Tritium Supply Alone—Construction
and operation impacts to cultural and
paleontological would be slightly
reduced, due fo a smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts are expected to he the same as
above for the collocated supply and
recycling.

¢ Collocated Tritium Supply and « Tritium Supply ahd Upgraded

Recycling—Three NRHP-eligible
historic sites occur within the disturbed
area, No prehistoric resources would be
affected.

Native American resources may be
affected by land disturbance and audio
ot visual intrusions.

Paleontological resources may be
affected, but impacts would be
negligible.

No Tritium Supply Alone.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facility.

Tritivm Supply and Upgraded
Reeycling—Three NRHP-eligible
historic sites accur within the disturbed
area. No prehistoric resources would be
affected.

Native American resources may be
affected by land disturhance and audio
or visual intrusions.

Paleontological resources may be

affected, but impacts would be
negligible.

No Tritium Supply Alone.

Less Than Baseline Operation—
Impacts are expected lo be the same as
above for the tritium supply and
upgraded recycling facility.
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Coliocated Tritium Supply and
Recycling—-Some NRHP-eligible
prebistoric and historic resources are
expected to oceur within the disturbed
area

Native American resources may be
affected by land disturbance and audio
or visusl intrusions.

Paleontelogical resources may be
affected by excavations deeper than
50 feet.

Trittum Supply Alone—Construction
and operaticn impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Than Baseline Qperation—
Impacts are expected to ke the same as
abave for the collocated supply and
recycling,

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
INEL. The pheseout of recycling at
SRS would not impact cultural ar
paleontalogical resources,

Between 1990 and 1994, employment
at INEL decreased by 1,000 persens to
10,100, and will remain at this Jevel
through 2020, The total INEL payrell
was $436 million in 1994 and is
expected to remain at this level through
2010.

Employment in the regicnal economic
area is expected to grow by less than
1 percent ennually through 2009 and
then decrease annually by less than
1 percent through 2020.

Unemployment is expected to remain at
6.4 percent between 2001 and 2020,
and per capita income is expected to
increase from $17,800 to $20,500,

Collocated Tritium Supply and
Recycling—Some NRHP-.eligible
prehistoric and historic resources are
expected to occur within the disturbed
area

Native American resources may be
affected by land disturbence and audio
or visual intrusions,

Paleontological resources may be
affected.

Tritium Supply Alone—Construction
and operation impacts to cultural and
paieontolegical would be slightly
reduced, due to a smaller amount of
land being disturbed,

Less Thap Baseline Operation—
Impacts are expected to be the same es
abave for the collocated supply and
recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
NTS. The phaseout of recycling at SRS
would net impact colfural or
paleontological resources

Between 1990 and 1994, employment
at NT8 decreased by 1,170 persons to
6,850, and will remain at this level
through 2020. The total NTS payroli
was $276 million in 1994 and is
expected to remain at this level through
2010,

Employment in the regional economic
erea is expected to grow by 1 percent
ennually through 2009 and then to
continue growth at less than 1 percent
annually through 2020, Unemployment
is expected to remain at § percent
between 2001 and 2020, and per capita
income is expected to increase from
$23,600 to $25,100.




Environmental Impacts of Alternatives

Cultural and Paleontological Resources

s Collocated Tritium Supply and < Colloeated Tritium Supply and + Tritium Supply and Upgraded

Recyeling—Some NRHP-eligible
prehistoric and histaric resources are
expected to oceur within the disturbed
Bres.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected, but impacts would be
negligible.

Tritium Supply Alene—~Construction
end operation impacls to cultural and
peleontological would be slightly
reduced, due to a smasller amount of
land heing disturbed.

Less Than Baseline Operation—
Impacts to prehistoric/historic
resources and Native American
resources are expected to be the same as
above for the collocated supply and
recycling. [mpacts to Paleontalogical
resources may be slightly smaller.

Tritium Recycling Phaseout—This
action applies to any collocated fritium
supply and new recycling facility at
ORR. The phaseout of recycling at SRS
would not impact cultural or
paleontological resources.

Between 1990 and 1994, employment
at ORR decreased by 300 persons to
15,000, and will remain at this level
through 2020. The total ORR payroll
was $513 million in 1994 and is
expected to remain at this level through
2010,

Employment in the regionel econemic
area is expected to grow by 1 percent
annually through 2009 and then
decrease at less than [ percent annually
through 2020, Unemployment is
expected to remain at 6.2 percent
between 2001 and 2020, and per capita
incoeme is expected to increase from
£17,900 to 320,700.

Reeyeling—Some NRHP-eligible
prehistoric and historic resources are
expected ta aceur within the disturbed
area

Native American resaurces may be
affected by land disturbence and audio
or visual intrusions.

Paleontological resources may be
affected.

Tritfum Supply Alone--Construction
and operation impacts to cultural and
paleontological would be slightly
reduced, due to a smaller amount of
land being disturbed.

Less Than Baseline Operation—
Impacts to prehistoric/historic
resources and Native American
resources are expected to be the same as
above for the collocated supply and
recycling. Impacts to Paleontological
resotrees may be slightly smaller.

Tritfum Recycling Phaseout—This
action applies to any collocated fritium
supply and new recycling facility at
Pantex. The phaseout of recycling at
SRS would not impact cultural or
paleontalogical

Between 1950 and 1994, employment
at Pantex decreased by 1,000 persons to
3,400, Itwill decrease to 1,750 in 2010
and is expected to remain at this Jevel
through 2020. The total Pantex payroll
was $174 million in 1994 and is
expected to decrease to $85 millton in
2010.

Employment in the regional economic
erea is expected to grow by less than
1 percent annuelly between 200! and
2009, with much less than 1 percent
growth annually through 2020.
Urnemployment is expected to remain at
4.6 percent between 2001 and 2020,
and per capita income is expected to
inerease from $22,300 to $25,700.

Recycling—Three NRHP-eligible
historic sites occur within the disturbed
area. No prehistoric resources would be
affected.

Native American resources may be
affected by land disturbance and audio
or visual intrusions.

Paleontological resources may be
affected, but impacts would be
negligible.

No Tritium Supply Alone.

Less Than Baseline Operation—
Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facility.

No Triflum Recycling Phaseout With
SRS Alternatlves.

Between 1990 and 1994, employment
at SRS decreased by 2,000 persons to
20,300, It will decrease to 16,900 in
2010 and is expected to remain at this
level through 2020. The total SRS
payroll was $1.23 billion in 1994 and is
expected to reach $1.09 billion in 2010,

Employment in the regionel economic
erea is expected to grow by less than
1 percent annually between 2001 and
2005 and to decrease by less than
1 percent annuelly between 2010 end
2020}, Unemployment is expected to
remain at 4,8 percent between 2001 and
2020, and per capita income is expected
ta increase from $18,300 to $21,000.

1-49

o

v RT



Tritium Supply and Recycling
Final PEIS

No Action (2010)
(Continued)

Heavy Water Reactor

1-50

Socioeconomies

*» Population and housing annual average

increases are expected to be less than
1 percent through 2010, Population in
the region of influence is expected to
reach 207,300 in 2010 and 215,200 in
2020. Total housing units in the regicn
of influence are expected to reach
75,400 in 2010 and 78,300 in 2020,

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of less
than 1 percent from 2001 to 2020,

Any increase in traffic would not be a
result of DOR aclivities,

Coliocated Tritlum Supply and
Recyeling-——Employment in the
regional economic area is expected to
increase by 7,500 persons during peak
construction and by 4,900 persons
during full operation. Unemployment
is expected to decrease to 4.5 percent
during peak construction and then
increase to 4.6 percent during full
operation. Per capita income is
expected to increase by an annual
averages of 1 to 2 percent during
construction and 2 percent during
operation.

Populaticn and bousing demand in the
region of influence would uet increase
by more than 5 percent over No Action
during construction, and would increase
not by more than 2 percent during
operaticn. Population in the region of
influence is expected to reach 211,400
in 2010. Total housing units in the
region of influence are expected to
reach 77,000 in 2010.

Tatal revenues and expenditures for
most region of influence counties,
cities, and schocl districts are projected
1o increase annually between 2 and less
than I percent between 2002 and 2005
and then remain flat until 2010.
Between 2010 and 2020 tatal revenues
and expenditures are both expected to
increase by annual averages of less than
I percent.

+ Paopulation and housing annual average

increases are expected to he [ percent
through 2020, Population in the region
of influence is expected to reach
1,020,900 in 2010 and },103,500 in
2020. Total housing units in the region
of influence are expected to reach
437,400 in 2010 and 472,800 in 2020,

Tota] revenuves end expenditures for all
region of influence counties, cities, and
school districts are projected o increase
by an annual average of less than
1 percent to 5 percent between 2001
and 2005, and by 1 to 2 percent between
2005 and 2010. Between 2010 and
2020 total revenues and expenditures
are expected fo increase by annual
averages of 1 percent or less.

Any increage in traffic would not be a
result of DOE activities.

Collocated Tritium Supply and
Recycling—Employment in the
regional economic area is expected to
inerease by 9,500 persons during peak
construction and by 5,500 persoms
during full operation, Unemployment
is expected to decrease to 3.9 percent
during peak construction and then
increase to 4.3 percent during full
operation. Per capita income is
expected {o increase by an annual
average of | percent during
construction and operation.

Population and housing demapd in the
region of influence would oot increase
by more than I percent over No Action
during construction and operation.
Population in the region of influence is
expected to reach 1,024,900 in 2010.
Total kousing units in the region of
influence are expected to reach 438,000
in 2010.

Total revenues and expenditures for al]
region of influence counties, cities, and
schoel districts are projected to increase
by an annual average of less than
1 percent to 4 percent between 200]
and 2005, and then increase by about 1
to 2 percent by 2010. Between 2010
and 2020 total revenues and
expenditures are both expected to
increase by annual averages of less than
I percent.
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Sociceconomics

+ Population and housing annual average ¢ Population and housing annual average

increases are expected to be 1 percent
through 2009 and less than I percent
between 2010 and 2020. Population in
the region of influence is expected to
reach 561,000 in 2010 and 586,000 in
2020. Total housing units in the region
of influence are expected to reach
235,800 in 2010 and 250,500 in 2020,

Tatal revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of
approximately I percent or less through
2010 and 2020.

Any increase in traffic would not be a
result of DOE activities.

Collocated Tritium Supply and
Recycling—Employment in the
regional econcmic area is expected to
increase hy 8,300 persons during peak
construction and by 5,200 persons
during peak operation. Unemployment
is expected to decrease to 5.2 percent
during peak construction and then
increase lo 5.6 percent during full
operation. Per capite income is
expected to increase by an annual
average of 1 percent during
construction and operation.

Papulation and housing demand in the
region of influence would not increase
by more than 1 percent over No Action
during comstruction and operation.
Populetion in the region of influence is
expected to reach 563,500 in 2010,
Total housing units in the region of
influence are expected to reach 240,700
in 2010.

Total revenues and expenditures for
most region of infiuence counties,
cities, and school districts are projected
to increase hy an annual average of
approximately 1 percent or less through
2010, Between 2010 and 2020 total
revenues and expenditures are both
expected to increase by annual averages
of less than I percent.

increases are expected to be Iess than
I percent through 2020, Population in
the region of influence is expected to
reach 205,100 in 2010 and 209,000 in
2020. Total housing units in the regicn
of influence are expected {o reach
88,400 in 2010 and 90,000 in 2020,

Total revenues and expenditures for all
region of influence counties, cities, and
school districts are projected to increase
by an annual average of less than
1 percent through 2020,

Any increase in traffic would not be a
result of DOE activilies,

Collocated Tritium Supply and
Recycling—Employment in the
regional economic area is expected to
increase by 7,600 persons during peak
construction and by 5,300 persons
during full operation. Unemployment
is expected to decrease to 2.2 percent
during peak construction and then
increase to 2.5 percent during fuil
operation. Per capita income is
expected to increase by au annual
average of no more than 1 percent
during construction and operation.

Population and housing demand in the
region of influence would not increase
by mare than 3 percent over No Action
during construction and not increase by
more than 2 percent during operation.
Population in the region of influence is
expected to reach 208,500 in 2010.
Total housing units in the region of
influence are expected to reach 89,600
in 2010,

, Total revenues and expenditures for

most region of influence counties,
cities, and scboal districts are projected
to increase | to 3 percent annually to
2005, and then decrease annually by
1 percent remain flat until 2010.
Between 2010 and 2020 total revenues
and expenditures are expecied to
increase at annual averages of less than
1 percent

= Population and housing annual average

increases are expected to be less than
1 percent throngh 2010. Population in
the region of influence is expected to
reach 454,900 in 2010 and 473,000 in
2020. Total housing units in the region
of influence are expected to reach
181,400 in 2010 and 188,400 in 2020,

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annua] average of less
than 1 percent through 2020.

Any increase in traffic would not be a
result of DOE activities.

Tritium Supply and Upgraded
Recycling—Employment in the
regional economic area is expected to
increase by 7,200 persons during peak
construction and by 2,400 persons
during peak operation. Unemployment
is expected to decrease to 3.9 percent
during peak construction and then
increase to 4.5 percent during full
operation. Per capita income is
expected to increase by an annual
average of I percent during
construction and opesation.

Population end housing demand in the
region of influence would not increase
by mare than 1 percent over No Action
during construction and operation.
Population in the region of influence is
expected to reach 456,100 in 2010.
Total housing units in the region of
influence are expected to reach 181,800
in 2010.

Total revenues and expenditures for
most region of influence counties,
cities, and schaol districts are projected
to increase on an annual average of less
than 1 percent until 2010.
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Traffiec conditions would worsen
slightly on site access roads,
particularly on the primary access route,
U.S. Route 20726,

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and housing demands in the
region of influence would not increase
by more than 8 percent over No Action
during counstruction, and would not
increase by more than 1 percent during
operation.

Revenues and expenditures would
increase for all region of influence
county, city and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic on site access
routes would be slightly less than
collocetion with recycling.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycliong.

Collocated Tritium Supply and
Recycling--Employment in the
regional economic area is expected to
increase by 7,200 persons during peak
construction and by 4,900 persons
during full operation. Unemployment
is expected to decrease to 4.5 percent
during peak construction and then
increase to 4.6 percent during full
operation., Per capita income is
expected to increase by an anuual
average of 1 percent during
constriction and operation.

Population and housing demand in the

region of influence would not increase -

by more than 5 percent aver No Action
during constryction, and would not
increase hy more than 2 percent during
operation. Population in the regicn of
influence is expected to reach 211,300
in 2010. Total housing units in the
region of influence are expected to

_reach 77,000 in 2010,

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary aceess route,
Mercury Highway.

Tritium Supply Alone—The effects o
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling,

Population and housing demands in the
region of infuence would not increase
by more than 2 percent over No Action
during construction and operation,

Total revenues and expenditures wauld
be increased for all region of influence
county, city and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic on site access
routes would be slightly less than
collocation with recycling.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Collocated Tritium Supply and
Recyeling—Employment in the
regional economic area is expected to
increase by 9,100 persons during peak
constriiction and by 5,500 persons
during full operation. Unemployment
is expected to decrease to 3.9 percent
during peak construction and then
increase fo 4.3 percent during full
operation. Per capita income is
expected to increase by an annual
everage of I percent during
construction and operation,

Population and housing demand in the
region of influence would not increase
by more than I percent over No Action
during construction or operation.
Popuiation in the region of influence is
expected to reach 1,024,900 in 2010.
Total housing units in the region of
influence are expected ta reach 438,000
in 2010.
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Traffic conditions would worsen
slightly on site access roads,
parlicularly on the primary access raute,
Bear Creek Road.

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less than
the affects of collocation with
recycling,

Populaticn and housing demands would
Dot increase by no more than 1 percent
over No Action during construction and
operation.

Revenues and expenditures would be
increased for all region of influence
county, city and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic on site access
routes would be slightly less than
colocation with recycling.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collecated supply and
recycling,

Collocated Tritium Supply and
Recycling—Employment in the
regional economic area is expected to
increase by 8,000 persons during peak
construction and by 5,100 persons
during full operation. Unemployment
is expected to decrease to 5.2 percent
during peak coanstruction and to
increase to 5.6 during full operation.
Per capita income is expected to
increase by an annual average of
1 percent during construction and
operation.

Population and bousing demand in the
region of influence would not increase
by more than | percent over No Action
during construction and operation.
Population in the region of influence is
expected to reach 563,400 in 2010.
Total housing units in the region of
influence are expected to reach 240,700
in 2010,

Socioeconomics

» Traffic conditions would worsen

slightly on site access roads,
particulerly on the primary areas site,
Farm-tn-Market Road 683,

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling,

Population and housing demands would
oot increase by more than 2 percent
over No Action during copstruction,
and would not increase by more than
1 percent during operation,

Revenues and expenditures would be
increased for all region of influence
county, city and school districts but
these increases would be less than
collocetion with recycling.

The effects on traffic on site access
routes would be slightly less than
collocation with recycling.

ELess Than Baseline Operations—
Impacts are expected to be the same as
ahove for the collocated supply and
recycling.

Collocated Tritium Supply and
Reeyeling—Employment in the
regional economic area is expected to
increase by 7,300 persons during peak
construction and by 5,300 persons
during full operation. Unemployment
is expected to decrease to 2.2 percent
during peak construction and increase
t0 2.5 percent during full operation. Per
capita income is expected to increase by
an annual average of no more than
1 percent during construction and
operation,

Population and housing demand in the
region of influence would not increase
by more than 3 percent over No Action
during construction, and would not
increase by more than 2 percent during
operation. Population in the region of
influence is expected to reach 208,400
in 2010. Total housing units in the
region of influence are expected to
reach 89,600 in 2010.

+ Traffic conditions would worsen

slightly on site access roads,
particularly on the primary eccess route,
State Route 125,

¢ No Tritlum Supply Alone.

+ Less Than Baseline Operations—

Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facilities

Tritium Supply and Upgraded
Recycling—Employment in the
regtonal economic area is expected lo
increase by 6,900 persons during peak
construction and hy 2,300 persons
during full operation. Unemployment
is expected to decrease to 4.0 percent
during peak construction and then
increase to 4.6 percent during full
operation. Per capita income is
expected to increase by an annual
average of ! percent during
construction and cperation.

Population and housing demand in the
region of influence would not increase
by more than 1 percent over No Action
during conslruction and operation.
Population in the region of influence is
expected to reach 456,000 in 2010.
Total housing units in the region of
influence are expected to reach 181,800
in 2010.
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Total revenues and expenditures for
most region of influence counties,
cities, and scheol districts are projected
to increase annually between 2 end less
than 1 percent between 2002 and 2005
and then remain flat until 2010.
Between 2010 and 2020 total revenues
and expenditures are both expected to
increase by annua] averages of less than
1 percent.

Traftic conditions would degrade on
site access roads, particularly on the
primary access route, U.S. Route 20/26.

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and heusing demands would
increase by more than 8 percent over
No Action during construction, and
would not inerease by more than
I percent during operation.

Revenues and expenditures would
increase for all region of influence
county, city and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Less Than Baseline Operations—The
impacts are expected to remain the
same as above for the collocated supply
and recycling except during operation
when the impacts are expected to be
reduced for employment, economies,
Tevenues, and expenditures,

Collocated Tritium Supply and
Recyeling—Employment in the
regional economic area is expected to
increase by 10,800 persons during peak
coostruction and by 4,700 persons
during full operation for either ALWR.
Unemployment is expected to decrease
to 4.5 percent during peak construction
and then increase to 4.7 during full
operation. Per capita income is
expected to increase by an annual
average of almost 1 percent during
construction and operation.

+ 'Total revenues and expenditures for all

region of influence counties, cities, and
school districts are projected to increase
by an anoual average of less than
1 percent to 4 percent between 2001
and 2005, and then increase about | to
2 percent by 2010, Between 2010 and
2020 total revenues and expenditures
are both expected to increase by anoual
averages of not more than [ percent.,

Traffic conditions would degrade on
site access roads, particularly on the
primary access route, Mercury
Highway.

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less thap
the effects of collocation with
recycling.

Papulation and housing demands would
not increase by more than 2 percent
aver No Action during construction and
operation,

Revenues and expenditures wouid

. increase for all region of influence

county, city and school districts but
these increases would be less then
collocation with recyeling.

The effects on traffic onsite access
toutes would be slightly‘less than
collocation with recyeling.

Less Than Baseline Operations—The
impacts are expected to remain the
same as above for the collocated supply
and recycling except during operation
when the impacts are expected to be
reduced for employment, economies,
revenues, and expenditures,

Collocated Tritium Supply and
Recycling——Employment in the
regional economic area is expected to
increase by 13,700 persons during peak
construction and by 5,200 persons
during full operation for either ALWR,
Unemployment is expected to decrease
to 3.9 percent during peak construction
and then increase to 4.4 percent during
full operation. Per capita income is
expected to increase by an annual
average of ] percent duriog
construction and operation.




Environmental Impacts of Alternatives

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of
approximately 1 percent or [ess through
2010, Between 2010 and 2020 total
revenues and expenditures are both
expected tn increase by annual averages
of less than 1 percent,

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary access route,
Bear Creek Road,

Tritium Supply Alone—The effects on
employment and income over No
Actien would be only slightly Jess than
the effects of collocation with
recycling.

Population and bousing demands would
increase by no more than 1 percent over
No Action during copostruction and
operation.

Revenues and expenditures weuld
increase for all region of influence
caunty, city and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Less Than Basellne Operations—The
impacts are expected to remain the

" same as above for the collocated supply

and recyeling except during operation
when the impacts are expected ta be
reduced for employment, economics,
revenues, and expenditures.

Collocated Tritium Supply and
Recycling—Employment in the
regional economic area is expested to
increase by 12,000 persons during peak
construction and by 4,900 persons
during full operation for either ALWR.
Upemployment is expected to decrease
to 4.8 percent during peak construction
and then increase to 5.6 percent during
full operation. Per capita income is
expected to increase by an annual
average of 1 percent during
construction and operation,

Socioeconomics

» Total revenues and expenditures for

most region of influence counties,
cities, and school districts are projected
to increase by an annual average of 1 to
3 percent to 2005 and then decrease
annually by 1 percent until 2010.
Between 2010 and 2020 total revenues
and expenditures are expected ta
increase at annual averages of less than
1 percent.

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary access route,
Farm-to-Market Road 683,

Tritium Supply Alone—The effects on
employment and income over No
Action wauld be only slightly less than
the effects of collocation with
recycling,

Population and housing demands would
increase by more than 2 percent over
No Action during construction, and
would not increase more than 1 percent
during operation.

Revenues and expenditures would
increase for all region of influence
county, city and schoal districts but
these increases would be less than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Less Than Baseline Operations—The
impacts are expected fo remain the
same as above for the collocated supply
and recycling except during operation
when the impacts are expected to be
reduced for employment, economics,
revenues, and expenditures.

Collocated Tritium Supply and
Reeyeling—Employment in the
regional economic area is expected to
increase by 10,900 persons during peak
construction and by 5,000 persons
during full operation for either ALWR.
Unemployment is expected o decrease
to 2.2 percent during peak construction
and the increase to 2.7 percent during
full operation. Per capita income is
expected to increase by an annual
average of no more than 1 percent
during constritction and operation.

» Total revenues and expenditures for

most region of influence counties,
cities, and schaol districts are projected
to increase by an annual average of less
than 1 percent through 2020,

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary access route,
State Route 125,

+ No Tritium Supply Alone.

» Less Than Baseline Operations—The

impacts are expected to remain the
same as above for the tritium supply and
upgraded recycling facility except
during operation when the impacts are
expected to be reduced for employment,
ecanomics, revenues, and expenditures,

Tritium Supply and Upgraded
Recycling—Employment in the
regional economic area is expected to
increase by 10,800 persons during peak
construction and by 2,100 persons
during full operation for either ALWR.
Unemployment is expected to decrease
to 3.9 pereent during peak construction
and then increase to 4.6 percent during
full operation. Per capita income is
expected to increase by an annual
average of just under I percent during
construcilon and operation.
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For either ALWR, population and
bousing demand in the region of
influence would not increase by more
than 9 percent during construction, and
would not increase by more than
2 percent during operation. Population
in the region of influence is expected to
reach 211,100 in 2010. Total housing
units in the region of influence are
expected to reach 76,900 in 2010,

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase annually between 4 percent
to less than ! percent in the first 3 years
of construction, then decrease 1 to
2 percent annually until 2010, Between
2010 and 2020 total revenues and
expenditures are hoth expected to
increase by aunual averages of less than
1 percent.

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary accessroute,
U.S. Route 20/26.

Tritlum Supply Alone—The effects cn
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and housing demands would
not increase by more than 8 percent
over No Action during construction,
and would not increase by more than
1 percent during operation.

Revenues and expenditures would
increase for all region of influence
counties, cities and schoal districts but
these increases would be less than
cellocation with recycling,

The effects on traffic onsite access
routes would be slightly less than
collocatien with recycling.

Less Than Basellne Operations—
Impacts are expected to he the same as
above for the collocated supply and
recycling,

+ Por either ALWR, population and

housing demand in the region of
infBuence would not increase by more
than 2 percent during construction, and
would not increase by more than
1 percent during operation. Population
in the region of influence is expected to
reach 1,024,700 in 2010, Total housing
units in the region of influence are
expecled to reach 437,900 in 2010.

Total revenues and expenditures for all
region of influence counties, cities, and
school districts are projected to increase
by an annual average of less than
I percent to 4 percent between 200]
and 2005, then increase about 1 to
2 percent anoually by 2010, Between
2010 and 2020 total revenues and
expenditures are both expected to
increase by annual averages of less than
1 percent,

Traffic conditions would worsen
stightly on site access roads,
particularly on the primary accessroute,
Mercury Highway.

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and housing demends would
net increase by more than 2 percent
aver No Action during construction,
and would not increase by more than
I percent during operation.

Revenues and expenditures would
increase for all region of infJuence
counties, cities and school districts but
these increases would he less than
eollocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Less Than Baseline Operatlons—
Impacts are expected to be the same as
above for the collocated supply and
recycling.
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Por either ALWR, populaticn and
housing demand in the region of
influence would not increase by more
thes I percent over No Action during
construction operation. Population in
the region of influence is expected to
reach 563,300 in 2010. Total housing
units in the region of influence are
expected to reach 240,700 in 2010,

Total revenues and expenditures for
most region of influence counties,
cities, and schoo] districts are projected
to increase by an anoual average of
approximately I percent or less through
* 2010. Between 2010 and 2020 total
revenues and expenditures are both
expected to increase by annual averages
of less than 1 percent,

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary access moute,
Bear Creek Road, :

Trittum Supply Alone—The effects on
employment and incame over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and housing demands would
increase by no more than 1 percent over
No Action during construetion and
operation,

Revenues and expenditures would
increase for all region of influence
counties, clties and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Less Than Baseline Operations—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

Socioeconomics

+ For either ALWR, population and

bousiog demand in the region of
influence would not increase hy more
than 7 percent over No Action during
construction, and would not increase by
more than 2 percent during operation.
Population in the region of influence is
expected to reach 208,200 in 2010,
Tetal bousing units in the region of
influence are expected to reach 89,500
in 2010,

Total revenues and expenditures for
most region of influence counties,
cittes, and school districts are projected
to increase by an annual average of
1 percent to 3 percent to 2005, end then
decrease by 1 percent until 2010,
Between 2010 and 2020 total revenues
and expenditures are expected to
increase at annual avernge of less than
I percent.

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary aceess route
Farm-to-Market Road 683,

Tritium Supply Alone—The effects on
employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and bousing demands would
increase by more than 6 percent over
No Action during construction, and
would not increase by more than
1 percent during cperaticn.

Revenues and expenditures would
increase for all region of influence
counties, cities and school distriets but
these increases would be less than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Less Than Baseline Operatlons—
Impacts are expected to be the same as
above for the collocated supply and
recycling.

» For either ALWR, population and

bousing demand in the region of
influence would not increase by more
than 3 percent over No Action during
construction, agd would not increase by
more than 1 percent during operaticn.
Fopulation in the region of influence is
expected to reach 456,000 in 2010,
Total bousing units in the region of
influence are expected to reach 181,800
in 2010.

Total revenues and expenditures for
most region of influence counties,
cities, and schoo! districts are projected
to increase by an annual average of less
than 1 percent to 4 percent in the first
3 years and then remain flat to 2010.
Between 2010 and 2020 total reventies
and expenditures are expected to
inerease by annual averages of less than
1 percent.

Traffic conditions would worsen
slightly on site access roads,
perticularly on the primary access route,
State Route 125

* No Tridum Supply Alone.

* Less Than Baseline Operations—

Impacts are expected to be the same as
above for the tritium supply and
upgraded recycling facilities.
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* Collocated Tritium Supply and

Recycling—Employment in the
regional economic area is expected to
increase by 8,750 persons during peak
construction and by 4,100 persons
during full operation. Unemployment
is expected to decrease fo 4.5 percent
during pesk construction and then
increase to 4.9 percent during full
operation. Per capita income is
expected to increase by an annual
average of almost 1 percent during
construction and aperaticn.

Population and housing demand in the
region of influence would not increase
by more than 6.5 percent aver No
Action during construction and not by
more than 2 percent aver No Action
during construction or operation.
Population in the region of influence is
expected to reach 210,000 in 2010.
Total housing units in the region of
influence are expected to reach 76,500
in 2010.

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of
2 percent end less than 1 percent
through 2010. Between 2010 and 2020
total revenues and expenditures are
both expected to increase by annual
averages of less than 1 percent

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary access route,
0.S. Route 20/26,

* Collocated Tritium Supply and
- Recyeling—Employment in the

regional economic area is expected to
increase by 11,100 perscns during peak
coastruction and by 4,600 persons
during full operation. Unempleyment
is expected to decrease to 3.9 percent
during peak construction and then
increase to 4.4 percent during full
operation. Per capita income is
expected to increase by an annual
average of 1 percent during
copstruction and operation.

Population and bousing demand in the
region of influence would not increase
by more than 1 percent over No Action
during construction or operation.
Population in the region of influence is
expected to reach 1,023,600 in 2010.
Total housing units in the region of
influence are expected to reach 438,600
in 2010.

Total revenues and expenditures for all
region of influence counties, cities, and
school districts are projected to increase
by an annual average of less than
1 percent to 4 percent between 200]
and 2005, and then increase ! to
2 percent annually by 2010, Between
2010 and 2020 total revenues and
expenditures are both expected to
increase by an snnual average of less
than 1 percent.

Traffic conditions would worsen
slightly on site access roads,
particularly on the primary access route,
Mercury Highway.
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+ Collocated Tritlum Supply and

Recycling—Employment in the
regional economic area is expected to
increase by 9,700 persons during peak
construction and by 4,300 persons
during full operation. Unemployment
is expected to decrease to 5.5 percent
during peak construction and then
increase to 5,0 percent during full
operation. Per capita income is
expected to increase by an annual
average of 1 percemt during
construction and operaticn.

Papulation and bousing demand in the
region of influence would not increase
by more than 1 percent over No Action
during construction and operation.
Population in the region of influence is
expected to reach 562,800 in 2010.
Total housing units in the region of
inRuence are expected to reach 240,500
in 2010.

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of
approximately 1 percent or jess through
2010. Between 2010 and 2020 total
revenues and expenditures are both
expected to increase by annual averages
of less than I percent.

Traffic conditions would worsen oa site
access roads, particularly on the
primary eccess route, Bear Creek Road.

Socloeconomics

AT I

» Collocated Tritium Supply and

Recycling—Employment in the
regional economic area is expected to
increase by 8,800 persons during peak
construction and by 4,400 persons
during full operation. Unemployment
is expected to decrease to 2.2 percent
during peak construction and then
increase to 2.8 percent during full
operation. Per capita income is
eapected to increase by an annual
average of 1 percent during
construction and operation.

Population and housing demand in the
region of influence would not increase
by more than 5 percent over No Action
during construction, and would not
increase by more than I percent during
operation. Population in the region of
influence is expected to reach 207,200
in 2010, Total housing units in the
region of influence are expected to
reach 89,100 in 2010.

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of less
than ! to 3 percent through 2005, and
then decrease by I percent until 2010,
Between 2010 and 2020 total revenues
and expenditures are expected to
increase at annual average of less than
1 percent.

Traffic conditions would worsen on site
access roads, particularly on the
primary access route, Farm-to-Market
Road 683.

SRS .

¢« Tritium Supply and Upgreded

Recycling—Employment in the
regional economic area is expected to
increase by 8,500 persons during peak
construction and by 1,600 persons
during full operation. Unemployment
is expected to decrease to 3.9 percent
during peak construction and then
increase to 4.6 percent during full
operation. Per capita income is
expected to increase by an anmual
average of just under I percent during
construction and aperation.

Population and housing demand in the
region of influence would not increase
by more then ] percent over Na Action
during construction and operation.
Population in the region of influence is
expected to reach 455,400 in 20]0.
Total housing units in the region of
influence are expected to reach 181,600
in 2010.

Total revenues and expenditures for
most region of influence counties,
cities, and school districts are projected
to increase by an annual average of less
than 1 percent through 2020.

Traffic conditions would worsen con site
access roads, particularly oo the
primary access route, State Route 125,
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Accelerator Production of Tritium
{Coatinued)

Tritlum Supply Alone—The effects on
employment and income aver No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and housing demands would
not by more than 8 percent over No
Action during construction and oot by
more than I percent over No Action
during operation.

Revenues and expenditures would be
reduced for all region of influence
county, ¢ity, and school districts but
these increases would be less than

- collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

Tritium Supply Alone—The effects an
employment and income over No
Action would be oaly slightly less than
the effects of collocation with
recycling.

Populeation and housing demands would
not increase by more than 1 percent
aver No Action during copstruction and
operation.

- Revenues and expenditures would be

reduced for all region of influence
county, city, and school districts but
these increases would be Iess than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.
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ORR

Socioeconomics

Pantex

SRS

» Tritium Supply Alone—The effects on  *+ Triflum Supply Alone—The effectson  » No Tritium Supply Alone.

employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling,

Population and housing demands would
increase by no more than 1 percentover
Mo Action during construction and
operation.

Reventes and expenditures would
increase for all region of influence
county, city, and school districts but
these increases would be less than
callncation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.

employment and income over No
Action would be only slightly less than
the effects of collocation with
recycling.

Population and housing demands would
increase by no more than 4 percent over
No Action during construction and by
less than 1 percent during operation.

Revenues and expenditures would
increase for all region of influence
county, city, and school districts but
these increases would be less than
collocation with recycling.

The effects on traffic onsite access
routes would be slightly less than
collocation with recycling.
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Accelerator Proction of Tritlum
{Continued)

All Supply Technologies

No Action (2010)

Socioeconomics

» Less Than Baseline Operations—The

impacts are expected to remain the
same as above for the collocated supply
and recycling except during
construction when the effects are fewer
for employment, economics, revenues,
and expenditures.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
INEL. The phaseout of recycling at

SRS would cause a loss of 800 jobs at

SRS, unemployment would rise from
4.8 percent to 4.9 percent, per capita
income would decrease $20, population
and housing would decrease 1 percent,
and there would be a less than 1 percent
decrease in revenues and expenditures.

Emissions of Radiation—The dose to
the maximally exposed member of the
public from 1 year of operation is
6.0x10” mrem. The associated risk of
fatal cancers from 40 years of operation
is 1.2x107.

The annual population dose of
0.037 person-rem from total site
operation in 2030 would result in
7.4x10 fatal cancers over 40 years of
operation.

The average annual dose tc a site
worker is 30 mrem with an associated
4.8x107* risk of fatal cancer from
40 years of aperation. The annual dose
of 220 person-rem to the total site
workforce would result in 3.5 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
The Hazaed Index () is 1.7x10* with
no cancer risk {o the maximally exposed
member of the public. The site wotker
HI is 0.021 with no cancer risk, These
values are within regulatory limits,

» Less Than Basellne Operations—The
impacts are expected to remain the
same as above for the collocated supply
and recycling except during
construction when the effects are fewer
for employment, economics, revenues,
and expenditures.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
NTS. The phaseout of recycling at SRS
would cause 2 loss of 800 jobs at SRS,
unemployment would rise from
4.8 percent to 4.9 percent, per capita
income would decrease $20, populatich
and housing would decrease 1 percent,
and there would be a less than 1 percent
decrease in revenues and expenditures.

Emissions of Radlation—The dose to
the maximally exposed member of the
public from I year of operation is
0.040 mrem. The associated risk of
fatal cancers from 40 years of operation
is 8.1x107.

The annual population dose of
8.2x1072 persan-rem from fotal site
operation in 2030 would result in
1.6x10™ fatal cancers aver 40 years of
operation,

The average annual dose to a site
worker is 5 mrem with z2n associated
7.8x1075 risk of fatal cancer from
40 years of operation. The annual dose
of 3 person-rem to the total site
warkforce would result in 0.048 fatal
cauacers over 40 years of operation.

Emissions of Hazardous Chemicals-—
The HI is 0 with no cancer risk to the
maximally exposed member of the
public or onsite worker.
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ORR

"« Less Than Basellne Operations—The

effects are expected to remain the same
as abave for the collocated supply and
recycling except during constructicn
when the effects are fewer for
employment, economics, revenues and
expenditures,

Tritium Recyeling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
ORR. The pheseaut of recycling at SRS
would cause a loss of 800 jobs at SRS,
ynemployment would rise from
4.8 percent to 4.9 percent, per capita
income would decrease $20, population
and housing would decrease I percent,
and there would be a less than I percent
decrease in revenues and expenditures.

Emissions of Radiatinn—The dose to
the maximally exposed member of the
public from 1 year of qperation is
3.9 mrem frem atmospheric release and
14 mrem from liquid release. The
associated risk of fatal cancer from
40 years of operation is 7.8x10°5 and
2.7::10'4, respectively.

The annual population dose of
57 person-rem from total site operation
in 2030 would result in I.1 fatal cancers
over 40 years of operation.

The average annual dose to a site
worker is 17 mrem with an associated
2.8x10°* risk of fatal cancer from
40 years of cperation. The annual dose
of 320 person-rem to the total site
workforce would result in 5.1 fatal
cancers over 40 years of operation.

Emlssions of Hazardous Chemicals—
The HI is 0.36 with no cancer risk to the
maximally exposed member of the
public. The site worker HI is 0,26 with
no cancer risk. These values ere within
regulatory limits,

Socipeconomics
Panex

Less Than Baseline Operations—The
effects are expected to remain the same
as above for the collocated supply and
recycling except during construction
when the effects are fewer for
employment, economics, revenues and
expenditures.

Tritium Recycling Phaseout—This
action applies to any colloeated tritium
supply and new recycling facility at
Pantex. The phaseout of recycling at
SRS would cause a loss of 800 jobs at
SRS, unemployment would rise from
4.8 percent to 4.9 percent, per capita
income would decrease $20, population
and housing would decrease I percent,
and there would he a less then 1 percent

Emissions of Radiation—The dose to
the maximaily exposed member of the
public from 1 year of eperation is
1.3%10” mrem, The associated risk of
fatal cancer from 40 years of operation
15 2.6x10°,

The annual population dose of
5.7x107 person-rem from total site
operation in 2030 would result in
1.1x10°3 fatal cancers over 40 years of
operation,

The average annual dose to a site
worker is 15 mrem with an associated
2.4x10™% risk of fatal cancer from
40 years of operation. The annual dose
of 37 person-rem to the total site
workforce would resuit in 0.59 fatal
cancers over 40 years of operation.

Emlssions of Hazardous Chemicals—
The HI is 3.7x10™ and a cancer risk of
1.8x10™% to the maximally exposed
member of the public. The site worker
HI is 0.26 and the capcer risk is
7.7x107, The site worker cancer risk
exceeds the typical threshold of
regulatory concern.

-

-

SKS

Eess Than Basellne Operations—The
impacts are expected to remain the
same as above for the fritium supply and
upgraded recycling facility except
during cperation when the effects are
fewer for employment, economics,
revenues and expenditures.

No Tritium Recycling Phaseout With
SRS Alternatives. .

Emissions of Radiation—The dose to
the maximally exposed member of the
public from [ year of operation is
2.8 mrem from atmospheric release and
0.077 mrem from liquid release. The
associated risk of fatal cancer from
40 years of operation is 5.6x10° and
1.5x10°, respectively.

The annual pepulation dose of
250 person-rem from total site
operation in 2030 would result in 4.9
fatal cancers over 40 years of operation.

The average annual dose to a site
worker is 32 mrem with an associated
5,2x10°% risk of fatal cancer from
40 years of operation. The annual dose
of 480 person-rem to the total site
workforce would result in 7.7 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
The HI is 0.70 and a cancer risk of
3.3x10°3 to the maximally exposed
member of the public. The site worker
HI is 1.8 and the cancer risk is 5.9x103,
All values exceed the typical threshold
of regulatory coucern except for the HI
to the meximally exposed member of
the public.
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Radiological and Hazardous Chemical Impacts During Normat Operation
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+ Collocated Tritium Supply and

Recycling For Emissions of
Radiation—There would be no
radiological releases during
coostruction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 0.29 mrem. This is
within DOB Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 5.9x10°0,

The annual population dose of
53 person-rem from total site operalion
in 2030 would resnlt in 1.1 fatal cancers
over 40 years of operation.

The average annuzl dose to a site
warker would be 33 mrem with an
assaciated 5.2x10" risk of fatal cancer
from 40 years of operation; the annual
dose of 261 person-rem to the total site
workforce would result in 4.2 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
The HI is 2.1x10"* with no cancer risk
to the maximally exposed member of
the public. The site worker HI is 0.031
with no cancer risk. These values are
within regulatory limits.

Trittum Supply Alone Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releeses are anticipated and
would be within regulated exposure
iimits resulting in no adverse health
effects.

+ Collocated Tritium Supply and

Recycling For Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects,

The dose to the maximally exposed
member of the public from I year of
opetation would be 0.31 mrem. This is
within DOE Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 6.2x10°5,

The annual population dose of
0.20 person-rem from total site
operation in 2030 would result in
4.0x10°® fatal cancers over 40 years of
aperation.

The averape annual dose to a site
worker would be 34 mrem with an
associated 5.4x107 risk of fatal cancer
from 40 years of operation; the anaual
dose of 44 person-rem to the tolal sjte
workforce would result in 0.7 fatal
cancers aver 40 years of operation.

Emissions of Hazardous Chemicals—
The HI is 6.3x10°® with no cancer risk
to the maximally exposed member of
the public. The site worker HI is
3.2x10°3 with no cancer risk, These
values are within regulatory limits.

Tritium Supply Alone Emissions of
Radijation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects,
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* Collocated Tritlum Supply and
Recycling for Emisslons of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects,

+ The dose to the maximally exposed
member of the public from 1 year of
operation would be 7.1 mrem from
atmospheric release and 14 mrem from
liquid release, This is within DOE
Order 5400.5 limits, The associated
risk of fatal cancer from 40 years of
operation is 1.4x10" and 2.7x10°¢,
respectively,

» The annual population dose of
B2 person-rem from total site operation
in 2030 would result in 1.6 fatal cancers
over 40 years of operation.

+ The average annual dose to a site
worker would be 19 mrem with an
associated 3.0x10°% risk of fatal cancer
from 40 years of operation; the annual
dose of 360 person-rem to the total site
workforce would result in 5,8 fatal
cancers aver 4 years of operation.

» Emissions of Hazardous Chemicals—
The HI is 0,36 with no cancer risk to the
maximally exposed member of the
public, The site worker HI is 0.27 with
no cancer risk. These values are within
regulatory limits.

+ Tritium Supply Alone For Emlssions
of Radiation—There would be no
radiological releases during
construction. Limited bazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulling in no adverse health
effects,

anex

» Collocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be ne
radiological releases during
construction. Limited hazardeus
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

» The dose to the maximally exposed
member of the public from 1 year of
operation would be 3.8 mrem. This is
within DOE Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 7.6x10%,

*» The annual population dose of
28 person-rem {rom lotal site operalion
in 2030 would result in 0.55 fatal
cancers over 40 years of operation.

* The average apnual dose to a site
warker would be 25 mrem with an
associated 4.0x10 risk of fatal cancer
from 40 years of operation; the annual
dose of 78 person-rem to the total site
workforce would result in 1.2 fatal
cancers over 40 years of opemtion.

+ Emissions of Hazerdeus Chemicals—
The HI is 4.1x10°3 with a cancer risk of
1.8x10°9 to the maximally exposed
member of the public. The site worker
HI is 0.26 and the canpcer risk is
7.7x10°7. These values are within
regulatory limits,

+ Tritium Supply Alone For Emissions

of Radiation—There would be no
radiological releases during
construction, Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

*

SRS

Tritium Supply and Upgraded
Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction, Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resuliing in no adverse bealth
effects,

The dose to tbe maximally exposed
member of the public from 1 year of
operation would be 3.4 mrem from
atmospheric release and 0.16 mrem
from liquid release. This is within DOE
Order 5400.5 regulatory limits. The
associated risk of fatal cancer from
40 years of operation is 6.9x10°5 and
3.3x10°5, respectively.

Thbe anoual population dose of
300 person-rem from total site
operation in 2030 would result in 6.1
fatal cancers over 40 years cf operation.

The average annual dose to a site
worker would be 34 mrem with an
associated 5.4x10™ risk of fatal cancer
from 40 years of operation; the annual
dose of 520 person-rem to the total site
workforce would result in 8.3 fatal
cancers over 40 years of cperation.

Emissions of Hazardous Chemicals—
The HI is (.70 with a cancer risk of
3.3x10°5 to the maximally exposed
member of the public. The site worker
HI s 1.8 and the cancer risk is 5.9x10°3,
The HI value for the public is within
regulatory limils, however, the worker
HI exceeds OSHA's action leve] of 1.
The cancer risks io both the public and
site worker exceed the typical thresheld
of regulatory concern of 1.0x10°F,

No Tritium Supply Alone.
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+ The dose to the maximally exposed

member of the public from 1 year of
operation would be 0.18 mrem. This is
within DOR Order 5400.5 limits. The
associated risk cf fatal cancer from
40 years of operation is 3.7x10°%,

The apnual pepulation dose of
31 person-rem from total site operation
in 2030 would result in 0.66 fatal
cancers over 40 years of operation.

The average annual dose fo a site
worker would be 34 mrem with an
associated 5.4x10" risk of fatal cancer
from 40 years of operation; the annual
dose of 260 person-rem io the total site
workforce would result in 4.2 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
Relative to the collocated supply and

recycling, the HI to the maximally .

exposed member of the public would be
reduced by 0.3 percent and the site
worker Hl reduced by 0.15 percent with
no cancer risk to either. These values
are within regulaiory Iimits.

Collocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
Iimits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from [ year of
operation would be 0,19 mrem, This is
within DOE Order 5400.5 [imits. The
asscciated risk of fatal cancer from
40 years of operation is 3.8x10°,

The dose to the maximally exposed
member of the public from I year of
operation would be 0,19 mrem. This is
within DOE Order 5400.5 [imits. The

associated risk of fatal cancer from
40 years of operation is 3.8x10°,

The annual population dose of
0.13 person-rem from total site
operation in 2030 would result in
2.6x10° fatal cancers over 40 years of
aperation.

The average annoual dose fo a site
worker would be 47 mrem with an
associated 7.5x10* risk of fatal cancer
from 40 years of operation; the annual
dose of 42 person-rem to the total site
werkforce would result in 0.67 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
Relative io the collocated supply and
recycling, the HI fo the maximally
exposed member of the public would be
reduced by 1.4 percent and the site
worker HI reduced by 0.5 percent with
no cancer risk to either. These values
are within regulatory limits.

Coilocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally expesed
member of the public from 1 year of
operation would be 0.2]1 mrem. Thisis
within DOE Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 4.1x10°,
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» The dose fo the maximally exposed
member of the public from 1 yesar of
operation would be 4.3 mrem from
atmospheric release and 14 mrem from
liquid releese, This is within DOE
Order 5400.5 limits. Tbe assaciated
risk of fatal cancer from 40 years of
operation is 8.4x10°% and 2.7x10°%,
respectively.

The annual population dose of
71 person-rem from lota] site operation
in 2030 would result in 1.4 fatal cancers
over 40 years of operation.

The average annual dose o a site
worker would be 19 mrem with an
associated 3.0x10 risk of fatal cancer
from 40 years of operation; the annual
dose of 360 person-rem to the total site
workforce would resuit in 5.8 fatal
cancers over 40 years of operation,

Emissions of Hazardotts Chemicals—
Relative to the collocated supply and
recycling, the HI to the maximally
exposed member of the public and the
site worker would both be reduced by
about 0.0] percent with no cancer risk
to either. These values are within
regulatory limits.

Collocated Tritium Supply and
Recycling for Emissions of
Radiation-—There would be no
radiclogical releases during
construction, Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
membher of the public from ] year of
operation would be 5.7 mrem from
atmospheric release and 14 mrem from
liquid release. This is within DOE
Order 5400.5 Timits, The associated
risk of fatal cancer from 40 years of
operation is 1.1x107 and 2.7x10°%,
respeclively.

anicx

*» The dose to the maximally exposed

member of the public from 1 year of
aperation would be 2.4 mrem. This is
within DOB Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 4.8x10°5,

The annual population dose of
19 person-rem from tolal site operation
in 2030 would result in 0,37 fatal
cancers over 40 years of operation.

Tbe average annual dose to a site
worker would be 28 mrem with an
associated 4.5x10% risk of fatal cancer
over 40 years of operation; the annual
dose of 76 person-rem o the total site
workforce would result in 1.2 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
Relative o the collocated supply and
recycling, the HI for the maximally
exposed member of the public would be
reduced by about 10 percent and that to
the site worker by about 0.003 percent
with no change in either of the cancer
risk values. These values are within
regulatory limits,

Collocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be no
radiological releases during
coustruction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from ! year of
operation would be 2.4 mrem, This is
within DOE Order 5400.5 limits. The
assaociated risk of fatal eancer from
40 years of operation is 4.8x10°5.

SRS

* No Tritium Suppiy Alone.

» Tritium Supply and Upgraded

Recyeling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in vo adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 3.0 mrem from
atmospheric release and 0.077 mrem
from liguid release. This is within DOE
QOrder 5400.5 limits, The associated
risk of fatal cancer from 40 years of
operation is 5.9x10° and 1.5x10°,
respectively.
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* The annual population dose of
37 person-rem from total site operation
in 2030 would result in 0.73 fatal
cancers over 40 years of operation.

+ The average anoual dose to a site
worker would to be 31 mrem with an
associated 5.0x10 risk of fatal cancer
from 40 years of operation. The annual
dose of 250 person-rem the total site
workforce would result in 4.0 fatal
cancers over 40 years of operation.

» Emissions of Hazardous Chemicals—

The calculated BI is 1.8x10™* with no
cancer risk to the maximally exposed
member of the public. The site worker
Hazard Index is 0.021 with oo cancer
risk. These values are within regnlatory
imits.

» Tritium Supply Alone for Emissions
of Radiation—There would be ne
radiclogical releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within reguiated exposure
limits resulting in no adverse health
effects.

* The dose to the maximally exposed

member of the public from 1 year of
operation would be 0.08 mrem. This is
within DOE Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 1.6x10°%,

+ The annual population dose of

15 person-rem from total site operation
in 2030 wauld result in 0.29 fatal
caneers over £0 years of operation.

+ The average annual dose to a site
worker would be 33 mrem with an
associated 5.3x10" risk of fatal cancer
from 40 years of operation; the annual
dese of 250 person-rem the total site
workforce would result in 4.0 fatal
cancers over 40 years of operation.

NTS
* The aunual population dose of
0.13 person-rem from tota] site
operation in 2030 would result in
2.6x10°3 fatal cancers over 40 years of
operation.

¢« The average annual dose to a site
worker would to be 26 mrem with an
associated 4.2x10°% risk of fatal cancer
from 40 years of operation. The annual
dose of 33 person-rem the total site
workforce would result in 0.53 fatal
cancers over 40 years of operation.

+ Emissions of Hazardous Chemicals—
The calculated HI is 2.2x10°7 with mo
cancer risk to the mazimally exposed
member of the public. The site worker
Hazard Index is 3.4x10" with no cancer
risk. These values are within regulatory
limits.

+ Trittum Supply Alone for Emissions
of Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

= The dose to the maximally exposed
member of the public from ! year of
operation would be 0.09 mrem, This is
within DOE Order 5400.5 limits. The
associated risk of fatal caocer from
40 years of operation is 1.7x10°%,

¢« The anoual populaticn dose of
0.06 person-rem from total site
operation in 2030 would result in
1.2x10°3 fatal cancers over 40 years of
operation,

* The average annual dose {o a site
worker would be 37 mrem with an
associated 6.0x10 risk of fatal cancer
from 40 years of aperation; the annuat
dose of 31 person-rem the total site
warkforee would result in 0.50 fatal
cancers over 40 years of operation.
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+ The annual population dose of
76 person-rem from total site operation
in 2030 would resultin 1.5 fatal cancers
over 40 years of operation.

The average annual dose to a site
worker would to be 18 mrem with an
associated 2 9x107% risk of fatal cancer
from 40 years of operation; the annual
dose of 350 person-rem to the total site
workforce would result in 5.6 fatal
cancers over 40 years of operaticn,

Emissions of Hazardous Chemicals—
The calculated HI is 0.36 with no
cancer risk to the maximally exposed
member of the public. The site worker
HI is 0.32 with vo cancer risk. These
values are within regulatory limits.

Tritium Supply Alene for Emissions
of Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
cperation would be 2.9 mrem from
atmospheric release and 14 mrem from
liquid release. This is within DOB
Order 5400.5 regulatory limits. The
associated risk of fatal cancer from
40 years of operation is 5.4x105 and
2.7x10, respectively.

« The annual population dose of

65 person-rem from total site operation
in 2030 would result in 1.3 fatal cancers
over 40 years of operation.

The average annual dose to a site
worker would be 19 mrem with an
assoctated 3.0x10 risk of fatal cancer
fram 4G years of operaticn; the annual
dose of 350 person-rem to the total site
workforce would result in 5.6 fatal
capcers aver 40 years of operation.

+ The annual population dose of

16 person-rem from total site operation
in 2030 would result in 0.31 fatal
cancers over 40 years of operation.

« The average annual dose to a site

worker wotld to be 22 mrem with an
associated 3.5x10 risk of fatal cancer
frem 40 years of operation; the annual
dose of 67 person-rem the total site
workforce would result in 1.1 fatal
cancers over 40 years of operation.

Emissions of Hazardous Chemicals—
The calculated HI is 3.7x10°3 with a
cancer risk of 1.8x10'® to the maximally
exposed member of the public. The site
worker HI is 0.26 and the cancer risk is
7.7x10°7, These values are within
regulatory limits.

Tritium Supply Alone for Emissions
of Radtation—There would he no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 1.0 mrem. This is
within DOE Crder 5400.5 regulatory
limits. The associated risk of fatal
cancer from 40 years of operation is
2.0x10°5,

The annual population dose of
7 person-rem from total site operaticn
in 2030 would result in 0.13 fatal
capeers over 40 years of operation.

The average annual dose to a site
worker would be 24 mrem with an
associated 3.9x10 risk of fatal cancer
of 40 years of operation; the annunal
dose of 65 person-rem the total site
workforce would result in 1.1 fatal
cagcers over 40 years of operation.

» The annual population dose of

260 person-rem from total site
operation in 2030 weould result in
5.2 fatal cancers over 40 years of
operation.

The average annnal dose to a site
worker would to be 33 mrem with an
associated 5.3x107 risk of fatal cancer
from 40 years of operation; the annual
dose of 510 person-rem the total site
workforce would result in 8.2 fata]
cancers over 40 years of cperation.

Emissions of Hazardous Chemicals—
The calculated HI is 0,70 with a cancer
risk of 3.3x10°3 to the maximally
exposed member of the public. The site
worker HI is 1.8 and the cancer risk is
5.9x103, The Hl value for the public is
within regulatory limits, however, the
HI value to the worker exceeds the
action Ievel of 1.0 based on OSHA's
exposure limits. Cancer risks to the
public and site workers both exceed the
typical threshold of regulatory concem
of 1.0x10°®,

* No Tritlum Supply Alone,
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Emissions of Hazardous Chemicals—
Relative to the collocated supply and
recycling, the BI for the maximally
exposed member of the public would be
reduced by about 0.03 percent and that
for tbe site worker by 0.15 percent.
There are no cancer risks. The resulting
values are within regulatery limits.

Collocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
Iimits resulting in no adverse health
effects.

The dese to the maximally exposed
membher of the public from { year of
operation would be 0,36 mrem for the
Large or Small ATWR. This is within
DOE Order 5400.5 limits. The
assoctated risk of fatal cancer from
40 years of operation is 7.3x10°5,

The annual population dose of 73 and
71 person-rem for the Large and Small
ALWRs from total site operation in
2030 would result in 1.5 and 1.4 fata)
cancers, respectively, over 40 years of
operation,

The average annual dose to a site
worker of 49 and 41 mrem for the Large
and Small ALWRs would result in an
associated fatal cancer risk of 7.9x107%
and 6.6x10°%, respectively, from
40 years of operation; the annual dose
of 392 and 322 person-rem to the total
site workforce would result in 6.3 and
5.2 fatal cancers over 40 years of
operation,

+ Emissions of Hazardous Chemicals—

Relative to the collocated supply and
tecycling, the HI for the maximally
exposed member of the public would be
reduced by about 41 percent and that for
the site worker by 50 percent. There are
no cancer risks. The resulting values
are within regulatory limits.

Collocated Tritium Supply and
Recyeling for Emissions of
Rediation—There would be no
radiological releases during
const{ruction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects,

The dose to the maximally exposed
member of the public from | year of
operation would be 0.40 mrem for the
Large or Small ALWR. This is within
DOE Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 8.0x10°5,

The annual populatior dose of 0.24 and
0.25 person-rem for the Large and
Small ALWR from total site operation
in 2030 would resuit in 4.9x10°> and.
5.1x107? fatal cancers, respectively,
over 40 years of operaticn.

The average annual doge fo a site
worker of 140 and 92 mrem for the
Large and-Small ALWRs would result
in assoctated risk of fatal cancer risk of
2.3x10° and 1.5x10°2, respectively,
from 40 years of operation; the annual
dose of 180 and 100 person-rem to the
total site workforce would result in 2.8
and 1.7 fatal cancers over 40 years of
operation,
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Relative to the collacated supply and
recyeling, the HI for the maximally
exposed member of the public and site
worker would both be reduced by about
0.01 percent. There are ne cancer risks,
The resulting values are within
regulatory limits,

Collocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse bealth
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 8.8 and 7.6 mrem
for the Large and Small ALWR from
atmospheric release and 14 mrem from
liquid release, for both sizes. This is
within DOE Order 54C0.5 limits. The
associated risk of fatal cancer from
40 years of operation is 1.8x10%,
1.5x10%, and 2.8x10°* for these doses.

» The annual population dose of 90 and

87 person-rem for the Large and Small
ALWRs from total site operation in
2030 would result in 1.8 and 1.7 fatal
cancers, respectively, over 40 years of
operation.

The average annual dose to a site
worker of 26 and 22 mrem for the Large
and Small ALWRs would result in an
associated fatal cancer risk of 4.2x10%
and 3.6x10°%, respectively, from
40 years of operation; the annual dose
of 490 and 420 person-rem to the total
site warkforce would result in 7.9 and
6.7 fatal cancers over 40 years of
operation.

Relative to the collocated supply and
recycling, the HI to the maximally
exposed member of the public would be
reduced by about 10.6 percent and that
for the site worker by about
0.003 percent with no change in either
of the cancer risk values. These values
are within regulatory limits.

Collocated Trittum Supply and
Recycling for Emissions of
Radiation—Tbere would be no
radiological releases during
construction. Limited bazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 4.9 and 4.8 mrem
for the Large and Small ALWR,
respectively. This is within DOE Onder
5400.5 limits. The associated risk of
fatal cancer from 40 years of operation
i59,8x10 and 9.6x10°5.

The atnual population dose of 37 and
35 person-rem for the Large and Small
ALWRSs from total site operation in
2030 would result in 0.73 and 0.69 fatal
caticers, respectively, over 40 years of
operation,

The average annual dose fo a site
worker of 68 and 46 mrem for the Large
and Small ALWRs would result io an
associated fatal cancer risk of 1.1x1073
and 7.4}(10'4, respectively, from
40 years of operation; the annual dese
of 210 and 140 person-rem to the total
site workforce would result in 3.3 and
2.2 fatal cancers over 40 years of
operation.

+ Emlsslons of Hazardous Chemicals— -+ Emissions of Hazardous Chemicals— ¢ No Trittum Supply Alone.

+ Tritium Supply and Upgraded

Recycling for Emisstons of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally expesed
member of the public from I year of
operation would be 3.9 and 3.6 mrem
for the Large and Small ALWR from
atmospheric release and 0.16 and
0.26 mrem from liquid release,
respectively. This is within DOE Order
5400.5 limits. The associated risk of
fatal cancer from 40 years of operation
is 7.8x10°%, 7.1210°%, 3.3x10°° and
5.39x10°® for these doses.

The annual population dose of 340 and
310 person-rem for the Large and Small
ALWRs from total site operation in
2030 would result in 6.8 and 6.2 fatal
cancers, respectively, over 40 years of
operation.

The average annual dose to a site
worker of 42 and 38 mrem for the Large
atd Small ALWRs would result in an
assaciated fatal cancer risk of 6.7x10
and 6.1x107%, respectively, from
40 years of operation; the annual dose
of 650 and 580 person-rem to the total
site workforce would result in 10 and
9.3 fatal cancers over 40 years of
operation.
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» Emissions of Hazardous Chemicals—

The calculated HI for either ALWR is
6.3x10°% with no cancer risk to the
maximally exposed member of the
public, The site worker HI is 0.13 with
a cancer risk of 0. These values are
within regulatory Limits.

Tritium Supply Alone for Emlssions
of Radiation—There would ke no
redioiogical releases during
construction. Limited hazerdous
chemjcal releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from I year of
operation would be 0,25 mrem for the
Large or Small ALWR, This is within
DOE Order 5400.5 limits, The
essociated risk of fatal cancer from
40 years of operation is 5.1x10°S,

The annual population dose of 51 and
49 person-rem for the Large and Small
ALWRs from total site operation in
2030 would result in 1.1 and 0,96 fatal
cancers, respectively, over 40 years of
aperation,

The average annual dose to z site
worker of 52 and 43 mremn for the Large
and Small ALWRSs would result in an
associated fatal cancer risk of 8.3x10™¢
and 6.9x1074, respectively, from
40 years of operation; the annual dose
of 390 and 320 person-rem to the total
site workforce would resulf in 6.3 and
5.2 fatal cancers over 40 years of
operation

» Emissions of Hazardous Chemicals—

The calculated HI for the ALWR 1s
7.7x10"® with no cancer risk to the
maximally exposed member of the
public. The site worker HI is 0.038 with
no cancer risk. These values are within
regulatory limits,

Tritium Supply Alone for Emissions
of Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects. :

The dose to the maximally exposed
member of the public from | year of
operation would be C.28 mrem for the
Large or Small ALWR. This is within
DOE Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 5.6x10°.

The annual population dose 0f 0.17 and
0.18 person-rem for the Large and
Small ALWR from total site operation
in 2030 would result in 3.5x10°> end
3.7x10° B! cancers over 40 years of
operation.

The average annual dose to a site
worker of 220 and 130 mrem for the
Large and Small ALWRs would result
in associated 40-year risk of fata] cancer
risk of 3.5x10°% and 2.2x10°%,
respectively, from 40 years of
operation; the anpual dose of 180 and
98 person-rem to the total site
workforce would result in 2.8 and
1.7 fatal cancers over 40 years of
aperation, )




Environmental Impacts of Alternatives

Radiological and Hazardous Chemical Impacts During Normal Operation

» Emissions of Hezardous Chemfcals— ¢ Emissions of Hazardous Chemicals— + Emissions of Hazardous Chemicals—

The calculated HI for either ALWR Is
0.38 with no cancer risk to the
maximally exposed member of the
public. The site worker Hl is 0.35 with
no cancer risk. These values are within
regulatory limits.

« Tritfum Supply Alone for Emlssions
of Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

¢ The dose to the maximally exposed
member of the public from I year of
operation would be 6.0 and 4.8 mrem
for the Large and Small ALWR from
atmospheric release and 14 mrem from
liquid release for both sizes. This is
within DOB Order 5400.5 limits. The
associated risk of fatal cancer from
40 years of operation is 1.2x10°4,
9.4210°5 and 2,8x10°%.

+ The annual population dose of 79 and
76 person-rem for the Large and Small
ALWRs from total site operation in
2030 would result in 1.6 and 1.5 fatal
cancers, respectively, over 40 years of
operation.

» The average anunual dose to a site
worker 26 and 23 mrem for the Large
and Small ALWRs would result in
associated 4.3x10¢ and 3.7x10° fatal
cancers respectively from 40 years of
opetatian; the annual dose of 490 and
420 person-rem to the total site
workfarce would result in 7.9 and
6.7 fatal cancers over 40 years of
operation.

The calculated HI for either ALWR is
7.5%102 with a cancer risk of 1.8x10°7
to the maximally exposed member of
the public, The site worker HI is 0.26
and the cancer risk is 7.7x10”. These
values are within regulatory limits.

Tritium Supply Alone for Emlssions
of Radiation—There would be no
radiclogical releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 3.5 and 3.4 mrem
for the Large and Small ALWR,
tespectively. This is within DOE Crder
5400.5 limits. The associated risk of
fatal cancer from 40 years of aperation
is 7.0x10°5 and 6.8x10°%,

The annual population dose of 28 and
26 person-retn for the Large and Small
ALWRs from total site operation in
2030 would result in 0.55 and 0.51 fatal
cancers, respectively, over 40 years of
operalion.

The average annual dose to a site
worker of 78 and 53 mrem for the Large
and Small ALWRs would result in an
associated fatal cancer risk of 1.3x107
and 8.6::10'4, respectively; the annual
dose of 210 and 140 person-rem to the
total site workforce would result in 3.3
and 2.2 fatal cancers over 40 years of
operation.

The calculated HI for either ALWR is
0.71 with a cancer risk of 3.3x107 to
the maximally exposed member of the
public. The site worker HI is 1.8 and
the cancer risk is 6.0x10°%. The HI
value for the public is within regulatory
1imits, however, the HI value to the
worker exceeds the level of 1.0 based
on OSHA's exposure limits, Cancer
risks to the public and site workers both
exceed the typical threshold of
regulatory coucern of 1.0x10°%,

» No Trltlum Supply Alone.
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» Emlssions of Hazardous Chemicals—

Relative to the collocated supply and
recycling, the HI for the public would
be reduced by about 0.1 percent and
that for the worker by about 0,3 pescent.
There are no cancerrisks. The resulting
values are within regulatory limits.

Collocated Tritium Supply and
Recycling For Emissions of
Radiation—There would be no
radiolegical releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from I year of
operation would be 0,16 mrem with a
spallation-induced lithium conversion
target and 0.11 mrem with a helium.3
target. This is within DOE Order
5400.5 limits. The associated risk of
fatal cancer from 40 years of operation
is 3.3x10% and 2.3x10°%, respectively.

The annual population dose of
32 person-rem with a spallation-
induced lithium conversion target and
23 person-rem with a helium-3 target
from total site operation in 2030 would
result in 0.64 and 0.45 fatal cancers,
respectively, over 40 years of pperation.

The average annual dose to a site
warker for spallation-induced lithium
conversion target and heltum-3 target
are both 33 mrem with an associated
5.2x107* risk of fatal cancer from
40 years of operation; the annual doses
of 262 and 260 person-rem to the total
site werkforce would result in 4.2 fatal
cancers over 40 years of operation.

+ Emissions of Hazardous Chemicals—

Relative to collocated supply and
recycling, the HI for the public would
be reduced by about 0.1 percent and
that for the worker by about
0.04 percent. There are no cancerrisks.
The resulting values are within
regulatory limits,

Collocated Tritium Supply and
Recycling For Emissions of
Radiation—There would be no
radiological releases during
construction, Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 0.18 mrem with a
spallation-induced lithjum conversion
target and 0.13 mrem with a heljum-3
target. This is within DOE Order
5400.5 limits. The associated risk of
fatal cancer from 40 years of operation
is 3.6x10°% and 2.6x10°®, respectively.

The annoual population dose of
0.11 person-rem with a spallation-
induced lithium conversion target and
0.08 person-rem with a helium-3 target
from total site operation in 2030 would
result in 2.3x1073 and 1.6x10°? fatal
caneers, respectively, over 40 years of
operation.

The average annual dose to a site
warker for spallation-induced lithium
conversion and helium-3 target are 36
and 34 mrem respectively with an
associated 5,7x10°# and 5.5x10 risk of
fata] cancer from 40 years of operation;
the annual dose of 45 and 43 person-
rem to the total site workforce would
result in 0,72 and 0.69 fatal cancers
over 40 years of operation.
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+ Emisstons of Hazardous Chemicals— + Emissions of Hazardous Chemicals— + No Tritlum Supp!y Alone.

Relative to the collocated supply and
recycling, the HI would be reduced by
less than 0.01 percent for either the
maximally exposed member of the
public or site worker. There are no
cancer risks, The resulting values are
within regulatory limits.

Collocated Tritium Supply and
Recyeling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation weuld be 5 and 4.3 mrem
from atmospheric release with &
spallation-induced lithiwn conversion
and belium-3 target, respectively, and
14 mrem from liquid release with either
target. This is within DOE Order
5400,5 limits, The associated risk of
fatal cancer is 1.0x10°* and 8.6x10° for
the atmospheric release with the
tespective targets and 2. 8x10™ for the
liquid release with either target.

The annual population dose of
73 person-rem with a spallation-
induced lithium conversion target and
68 person-rem with a helium-3 target
from total site operation in 2030 would
result in 1.5 and 1.4 fatal cancers,
respectively, over40 years of operation.

The average anoual dose to a site
worker for spallation-induced lithium
conversion and helium-3 targets are 19
and 18 mrem, respectively with an
associated 3.0x10 risk of fatal cancer
from 40 years of operation; the annual
dose of 362 and 360 person-rem to the
total site workforce would result in
5.8 fatal cancers over 40 years of
operation.

Relative to the collocated supply end
recycling, the HI for the public would
be reduced by about 9.3 percent and
that for the site worker by about
0.003 percent with no change in either
of the cancer risk values, These values
are within regulatory limits,

Collocated Tritium Supply and
Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction, Limited hazardous
chemical releases are anticipated and
would be withia regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 2.1 mrem with a
spallation-induced hithium conversion
target and 1.4 mrem with & helium-3
target. This is within DOE Order
5400,5 limits. The associated risk of
fatal cancer from 40 years of operation
is 4.2x10°% and 2.9x10°5, respectively.

The annual population dose of
14 person-rem with a spallation-
induced lithjum conversion target and
9.2 person-rem with a helium-3 terget
from total site operation in 2030 would
result in 0.27 and .18 fatal cancers,
respectively,aver40 years of operation.

For either tarpet, the average annual
dose to a site worker would be 25 mrem
with an associated 4.0x10°% and
3.9x10"% risk of fatal cancer from
40 years of spallation-induced lithium
conversion and helium-3 target
operation, respectively; the annual dose
of 79 and 77 person-rem to the total site
workforce would result in 1.3 and
1.2 fatal cancers over 40 years of
operation.

+ Tritium Supply and Upgraded

Recycling for Emissions of
Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in uo adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 2.8 end 2.5 mrem
from atmospheric release with a
spallation-induced lithium conversion
and helium-3 target, respectively, and
0,077 mrem from liquid release for both
targets, This is within DOE Order
$400,5 limits. The associated risk of
fatal cancer from 40 years of operation
is 5.6x10°%, 4.9x10°3, and 1.5x10°%,
respectively.

The annual population dose of
250 person-rem with a spallation-
induced lithiem conversion and
220 person-rem with a helium-3 terget,
from total site operation in 2030 would
result in 4.9 and 4.4 fatal cancers
respectively, over40 years of operation,

For the spallation-induced lithium
conversion and helium-3 targets, the
average annual dose to a site worker
would be 33 mrem with an associated
5.3x10"% risk of fatal cancer from
40 years of operation; the annual dese
of 522 and 520 person-rem,
respectively, to the total site workforce
would result in 8.4 and 8.3 fatal cancers
aver 40 years of operation.
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» Emissions of Hazardous Chemicals—

The HI for either target is 1.8x10™* with
no cancerrisk to the maximally exposed
member of the public, The site worker
HIis 0.021 with no cancer risk. These
values are within regulatory limits,

Tritium Supply Alone For Emissions
of Radiation—There would be no
radiclogical releases during
coustruction, Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects,

The dose to the maximally exposed
member of the public from 1 year of
operation would be 0.05 mrem with a
spallation-induced lithium conversion
target and 4.8x10°3 mrem with a
helium-3 target from 40 years of
operation. This is within DOE Order
5400.5 limits. The associated risk of
fatal cagcer from 40 years of operation
is 1.1x10 and 1.0x10°7, respectively.

The annual population dose of
10 person-rem with a spallation-
induced lithium conversion target and
1 person-rem with a helium-3 target
from total site operation in 2030 would
result in 0.2 and 0.01 fata] cancers,
respectively, over40 years of cperation.

For either target, the average annual
dose to a site worker would be 34 mrem
with an associated 5.5x10°% and
5.4x107% risk of fatal cancer from
40 years of spallation-induced lithium
conversion and helium-3 target
operaticn, respectively; the annual dose
of 261 and 258 person.rem to the total
site workforce would result in 4.2 and
4.4 fatal cancers over 40 years of
operation.

» Emissions of Hazardous Chemicals—

The HI for either target is 1.8x10°7 with
no cancer risk to the maximally exposed
member of the puhlic, The site worker
HI is 3.4x10°° with oo cancer risk.
These values are within regulatory
lirnits,

Trittum Supply Alone For Emissions
of Radiation—Tbere would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be witbin regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from ! year of
operation would be 0.06 mrem with a
spallation-induced lithium conversion
target and 0,01 mrem with a helium-3
target from 40 years of operation. This
is within DOE Order 5400.5 limits, The
associated risk of fatal cancer from
40 years of operation is 1.2x10°% and
2.0x107, respectively,

The anpual pepulation dose of
0.04 person-rem with a spallation-
induced lithium conversion target and
0.01 person-rem with 2 belium-3 target
from totel site operation in 2030 would
result in 9.0x107* and 2.0x10"% fatal
cancers, respectively, over 40, years of
aperation,

The average annual dose to a site
worker would be 51 mrem with the
spallation-induced Iithium conversion
target and 43 mrem with & helium-3
target with an associated 8.2x10°% and
7.9x10°4 risk of fatal cancer from
40 years of operation; the annual doses
of 44 and 41 person-rem to the total sile
workforce would result in 0.70 and
0.66 fatal cancers over 40 years of
operation.
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« Emissions of Hazardous Chemicals—

The HI for either target is 0.36 with no
cancer risk to the maximally exposed
member of the public. The site worker
HI is 0.26 with no cancer risk. These
values are within regulatory limits

Tritium Supply Alone For Emissions
of Radiation—There would be no
radiological releases during
construction. Limited hazardous
chemical releases are anticipated and
would be within regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 2.2 and [.5 mrem
from atmospheric release with a
spallation-induced lithium conversion
and helium-3 target, respectively, and
14 mrem from }liquid release with either
target. This is within DOE Order
5400,5 limits, The associated risk of
fatal cancer is 4.4x10°5 and 3.0x10°5 for
the atmospheric release with the
respective targets and 2.8x10* for the
liquid release with either target from
40 years of operation.

The apnual population dose of
62 person-rem with a spallation-
induced Iithium conversion target and
57 person-rem with a helium-3 target
from total site operation in 2030 would
result in 1.3 apd 1.2 fata] cancers,
respectively, over 40 years of operation.

For either target, the average annual
dose to a site worker would be 19 mrem
with an associated 3.0x10°% risk of fatal
cancer from 40 years of operation; the
annual dose of 360 person-rem to the
total site workforce would result in
5.8 fatal cancers over 40 years of
operation.

+ Emissions of Hazardous Chemicals——

The calculated HI for either target is
3.8%10°3 with & cancer risk of 1.8x10°7
to the maximally exposed member of
the public. The site worker HI is 0.26
and the cancer risk is 7.7x10°7. These
values are within regulatory limits

+ Emissions of Hazardous Chemicals—

The calculated HI for either target is
0.70 with a cancer risk of 3.3x107 to
the maximally exposed member of the
pubkic. The site worker HI is 1.8 and
the cancer risk is 5.9x10°. Tee HI
value for the public is within regulatory
limits, however, the HI value to the
worker exceeds the action level of 1
based on OSHA's exposure limits. The
cancer risks to the public and site
worker exceed the typical threshold of
regulatory concern of 1x10°,

Tritium Supply Alone For Emissions ¢ No Tritium Suppiy Alone.

of Radiation—There would be no
radiological releases during
construction, Limited hazardous
chemical releases are anticipated and
would be witbin regulated exposure
limits resulting in no adverse health
effects.

The dose to the maximally exposed
member of the public from 1 year of
operation would be 0.7 mrem with a
spallation-induced lithium conversion
target and 0.048 mrem with a helinm-3
target. This is within DOE Order
5400.5 limits, The associated risk of
fatal cancer from 40 years of aperation
is 1.4x10°% and 1.0x10°5, respectively.

The annual population dose of
5§ person-rem with a spallation-induced
lithium conversion target and
0.2 person-rem with a helium-3 target
from total site operation in 2030 would
result in 0.09 and 3.9x10°2 fatal
cancers, respectively, over 40 years of
operation.

The average annual dose to a site
workers would be 29 mrem with the
spallation-induced lithinm conversion
target and 28 mrem with the heljum-3
target with an associated 4.6x10% and
4.4x107% risk of fatal cancer from
40 years of operation; the annual dose
of 78 and 75 person-rem, respectively,
ta the total site workforce would result
in 1.2 fatal cancers over 40 years of

operation.

=77




Tritium Supply and Recycling
Final PEIS

Accelerator Production of Tritium
(Continued)

All Supply Technologies

I-78

Radiological and Hazardous Chemical Impacts During Normal Operation

iNLi.

» Emlssions of Hazardous Chemicals—

Relative to the collacated supply and
recycling, the HI for the maximally
exposed member of the public would be
reduced by about 0.3 percent and tbat
for the worker by about 0.2 percent.
There are no cancers. The resulting
values are within regulatory limits.

Less Than Baseline Operations—
Radiological and hazardous chemical
impacts from less than baseline
operations with the HWR, MHTGR, or
ALWR would be identical for each site.

The impacts from the HWR operating at
the reduced tritium production capacity
to meet a less than baseline operation
requirement would be proportional to
the level of operation, approximately
40 percent of baseline,

The normal operation impacts of the
ALWR or three reactor module
MHTGR would not change because the
reactor would maintain power
requirements to produce steam or
electricity.

For the Phased APT with recycling, the
dose to the maximally exposed member
of the public from 1 year of operation
would be 0.11 mrem and would result in
an associated rigk of fatal cancer from
40 years of operation of 2.3x10°%, The
dose is witbin DOE Order 5400.5
limits.

The annual population dose of
23 person-rem to the total site operalion
in 2030 would result in 0.45 fatal
cancers over 40 years of operation.

The average annual dose to a site
worker would be 33 mrem with an
associated 5.2x107 risk of fatal cancer
from 40 years of operation; the annual
dose of 260 person-rem to the tota] site
workforce would result in 4.2 fatal
cancers over 40 years of operation.

Impacts from hazardous chemical
emissions would be identical to those
associated with the Full APT,

* Emissions of Hazardouts Chemicals—
Relative to the collocated supply and
recycling, the HI for the maximally
exposed member of the public would be
reduced by about 51 percent and that for
the site worker by about 50 percent,
Thete are no cancer risks. The resulting
values are within regulatory limits,

¢ Less Than Baseline QOperations—

Radiological aud hazardous cbemical
impacts from less than baselipe
operations with the HWR, MHTGR, or
ALWR would be identical for each site
{see INEL).

* The impacts from the HWR operating at
the reduced tritium production capacity
to meet a less than baseline operation
requirement would be proportional to
the level of operation, approximately
40 percent of baseline.

+ The normal operation impacts of the

ALWR or three reactor module
MHTGR would not change because the
reactor would maintain power
tequirements to produce steam or
electricity.

« For the Phased APT with recycling, the

dose to the maximaily exposed member
of the public from I year of operation
would be 0.13 mrem and would result
in an associated risk of fatal cancer
from 40 years of cperation of 2.6x10°.
The dose iz within DOE Order 5400.5
limits.

The annual population dose of
0.08 person-rem from total site
operation in 2030 would result in
1.6x10°3 fatal cancers over 40 years of
operation.

The average annual dose {o a site
worker would be 34 mrem with an
associated 5.5x10°4 risk of fatal cancer
from 40 years of operation; the annual
dose of 43 person-rem !o the total site
woskforce would result in 0.69 fatal
cancers over 40 years of operation.

Impacts from hazardous chemical
emissions would be identical to those
associated with the Full APT,
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+ Emlssions of Hazardous Chemicals—

Should the recycling process not be
included, the HI for the maximally
exposed member of the public and site
worker would be reduced by about
0.01 percent for each and for either
target. The resulting values are within
regulatary limits.

Less Than Baseline Operations—
Radiological and bazardous chemical
impacts from less than baseline
operations with the HWR, MHTGR, or
ALWR would be identical for each site
(see INEL}.

The impacts from the HWR operating at
the reduced tritium production capacity
to meet a less than baseline operation
requirement would be praportionel to
the level of operation, approximately
40 percent of baseline,

The normal operation impacts of the
ALWR or three reactor module
MHTGR would not change because the
reactor would maintain power
requirements to produce steam or
electricity.

For the Phased APT with recycling, the
dose to the maximally exposed member
of the public from 1 year of operation
would be 4.3 and 14 mrem from
atmospheric and liquid releases,
respectively, and would result in an
assaciated risk of fatal cancer from
40 years of operation of 8.6x107 and
2.8x10%, The doses are within DOE
Order 54005 1imits.

The annual population dose of
&8 person-rem frem total site operation
in 2030 would resuiltin 1.4 fatal cancers
aver 40 years of operation.

The average annual dose to a sife
worker would be 18 mrem with an
associated 3.0x10 risk of fatal cancer
from 40 years of operation; the annual
dose of 360 person-rem to the total site
workforce would result in 5.8 fatal
cancers over 40 years of operation.

Impacts from hazardous chemical
emissions would be identical to those
associated with the Full APT.

Should recycling processes not be
included, the Hi for the public would be
reduced by about 10,6 percent and that
of site workers by about 0.003 percent
with no change in either of the cancer
risk values, These values are within
regulatory limits.

Less Than Baseline Operations—
Radiclogical and hazardous chemical
jmpacts from less than baseline
opetations with the HWR, MHTGR, or
ALWR would be identical for each sile
{see INEL).

The impacts from the HWR operating at
the reduced tritium production capacity
to meet a less than baseline operation
requirement would be proportional to
the level of operation, approXimately
40 percent of baseline,

The normal operation impacts of the
ALWR or three reactor module
MHTGR would not change becguse the
reactor would maintain power
requirements to produce steam or
electricity.

For the Phased APT with recycling, the
dose to the maximally exposed member
of the public from 1 year of operation
would be 1.4 mrem and would resuit in
an associated risk of fatal cancer from
40 years of operation of 2.9x10°%, The
doses are within DOE Order 5400.5
limits.

The annual population dose of
9.2 perscn-rem from total site operation
in 2030 would result in 0.18 fatal
cancers over A0 years of operation.

The average annual dose to 2 site
worker would be 25 mrem with an
associated 3.9x10°% risk of fatal cancer
from 40 years of operation; the annual
dose of 77 person-rem to the total site
workforce would result in 1.2 fatal
cancers over 40 years of operation.

Impacts from hazardous chemical
emissions would be identical to those
associated with the Full APT.

» Emissions of Hazardous Chemicals— ¢ No Tritlum Supply Alone.

Less Than Baseline Operations—
Radiological and hazardous chemical
impacts from less than baseline
operatiops with the HWR, MHTGR, or
ALWR would be identical for each site
(see INEL).

The impacts from the HWR operating at
the reduced tritium production caparity
to meet a less than baseline operation
requirement would be proportional to
the level of operation, approximately
40 percent of baseline.

The normal operation impacts of the
ALWR or three reactor module
MHTGR would not change because the
reactor would maintain power
requirements to produce steam or
electricity.

For the Phased APT with recycling, the
dose to the maximelly exposed member
of the public from 1 year of operation
would be 2.5 and 0 mrem from
atmospheric and liquid releases,
respectively, and would result in an
associated risk of fatal cancer from
40 years of operation of 4.9x10°5 and 0.
The dases are within DOE Order 5400.5
limits.

The anoual population dose of
220 person-rem from total site
operation in 2030 would result in
4.4 fatal cancers over 40 years of
operation.

The average annual dose to a site
worker would be 33 mrem with an
associated 5.3x10 risk of fatal caucer
from 40 years of operatioo; the annual
dose of 520 person-rem to the total site
workforee would result in 8.4 fatal
cancers over 40 years of operation.

Impacts from hazardeus chemieal
emissions would be identical {o those
associated with the Full APT.
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NI,

+ For the Phased APT without recycling,

the dose to the maximally exposed
member of the public from | year of
operation would be 4.8x10°3 mrem.
This is within DOE Order 5400.5 1imits.
The associated risk of fatal cancers
from 40 years of operation is 1.0x1077,

The annual population dose of
1 person-rem from total site operation
in 2030 would result in 0.0] fatal
cancers over 40 years of operation.

The average annual dose to a site
worker 15 34 mrem with an associated
5.4x10"* risk of fatal cancer over
40 years of operation; the annual dose
of 258 person-rem to the total site

-workforce would result in 4.1 fatal

cancers over 40 years of operation.

Trittum Extraction and Recycling
Phaseout—This action applies to any
collocated tritium supply and new
recycling facility at INEL, The
phaseout of recycling at SRS would
decrease the annual dose to the
maximally exposed member of the
public located at SRS by 2.4 mrem from
No Action, {owering the associated
40-year fatal cancer risk by 4.9x10°5,
The annual population dose to the
population surrounding SRS in 2030
would decrease by 210 person-rem,
resulting in 4.2 fewer fatal cancers over
& 40 year period. The doses and
associated health effects among site
workers would remain virtually the
same as No Action,

Any reduction in the emissions of
hazardous chernicals is so smal] that it
fails to change the HI or cancer risk to
the public or site worker, This action
applies ta any collocated tritium supply
and new recycling at INEL.

+ FPor the Phased APT without recycling,

the dose to the maximally exposed
member of the public from [ year of
operation would be 0.010 mrem. This

. i within DOE Order 5400.5 limits. The

associated risk of fatal cancers from
40 years of operation is 2.0x10°7,

The anpual population dose of
0.01 person-rem from fotal site
operation in 2030 would result in
2.0x107 fatal cancers over 40 years of
operation,

The average annual dose to a site
worker is 48 mrem with an associated
7.7x10°4 risk of fatal cancer over
40 years of operation; the annual dose
of 41 person-rem to the total site
workforce would result in 0.66 fatal
cancers over 40 years of operation.

Tritium Extraction and Recycling
Phaseout-—This action applies to any
collocated tritium supply and new
recycling facility at NTS. The phaseout
of recycling at SRS would decrease the
anoual dose to the maximally exposed
member of the public located at SRS by

* 2.4 mrem from No Action, lowering the

associated 40-year fatal cancer risk by
49105, The annual population dose
to the population surrounding SRS in
2030 would decrease hy 210 perscn-
rem, resulting in 4.2 fewer fatal cancers
over a 40 year period. The doses and
associated health effects among site
workers would remain virtually the
same a5 No Action.

Any reduction in the emissions of
bazardous chemicals is so small that it
fails to change the HI or cancer risk to
the public or site worker. This action
applies to any collocated tritium supply
and new recycling at NTS.
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+ For the Phased APT without recycling,

the dose to the maximally exposed
member of the public from 1 year of
operation would be 15 mrem. This is
within DOB Order 5400.5 limits. The
associated risk of fatal cancers from
40 years of operation is 3.0x10%,

The annual population dose of
57 person-rem from total site operation
in 2030 would resultin 1.2 fatal cancers
over 40 years of operation,

The average annual dose to a site
worker is 19 mrem with an associated
3,0x10™% risk of fatal cancer over
40 years of operation; the annual dose
of 358 person-rem to the total site
workforce would result in 5.7 fatal
cancers over 40 years of operation,

Tritium Extraction and Recycling
Phaseout—This action applies to any
collocated tritium supply and new
recycling facility at ORR. The phaseaut
of recycling et SRS would decrease the
annual dose to the maximally exposed
member of the public located at SRS by
2.4 mrem from No Action, Iowering the
associated 40-year fatal carcer risk by
4,9x10°. The annual population dose
to the population swrounding SRS in
2030 would decrease by 210 person-
rem, resulting in 4.2 fewer fatal cancers
over a 40 year period. The doses and
associated health effects among site
workers would remain virtually the
same as No Action,

Any reduction in the emissions of
bazardous chemicals is so small that it
fails to change the HI or cancer risk to
the public or site worker, This action
applies to any collocated fritium supply
and new recycling at ORR.

+ For the Phased APT without recycling,

the dose ta the maximally exposed
member of the public from 1 year of
operation would be 0.048 mrem. This
is within DOB Order 5400.5 limits. The
assactated risk of fatal cancers from
40 years of operation is 1.0x10°°,

The annual population dose of
0.20 person-rem from total site
operation in 2030 would result in
3.9x10°2 fatal cancers over 40 years of
operation.

The average annual dose to a site
worker is 28 mrem with an associated
4.4x1074 risk of fatal cancer over
40 years of operation; the annual dose
of 75 person-rem to the total site
workforce would result in 1.2 fatal
cancers over 40 years of operation.

Tritfum Extraction and Recycling
Phaseout—This action applies to any
collocated tritinm supply and new
recycling facility at Pantex. The
phaseout of recycling at SRS would
decrease the annual dose to the
maximally exposed member of the
public located at SRS by 2.4 mrem
from No Action, lewering the
associated 40-year fatal cancer risk by
49x10°5. The annual population dose
to the population surrcunding SRS in
2030 would decrease by 210 person-
rem, resulting in 4.2 fewer fatal cancers
over a 40 year period. The doses and
assoctated health effects among site
workers would remain virtually the
same as No Action,

Any reducticn in the emissions of
bazardous chemicals is so small that it
fails to change the HI or cancer risk to
the public or site worker. This action
applies to any collocated tritium supply
and new recycling at Pantex.

+ No Tritlum Extraction and Reeycling

Phaseout With SRS Alternatives,
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* No impaet.

+ Collocated Tritium Supply and

Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recyeling facility are
not negligible when compared to those
of the HWR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population witbin 50 miles of the
accident than those of the HWR supply
technology. For the extraction facility,
the increase in the Iikelihood of cancer
fatality fo a maximally exposed
individual at the site boundary would be
5.0x10%, The associated risk of cancer
fatality is 1.0x10"? per year, The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.45 with an associated risk
of cancer fatalities of 9.0x10°® per year.
The increase in the likelihood of cancer
fatality to a werker 1,000 meters from
the accidents would be 1.7x10°3. The
assaciated risk of cancer fatality to the
worker is 3.4x10°® per year.

» No impact

+ Collocated Tritium Supply and

Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
oot negligible when compared to those
of the HWR supply technology. Tbe
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the HWR supply
technology. For the extraction facility,
the increase in the Iikelihood of cancer
fatality tc 2 maximally exposed
individual at the site boundary would be
22x10°%, The associated risk of cancer
fatality is 4.4x10°1° per year, The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 7.5x10°3 with an assoctated
risk of cancer fatalities of 1.5x10°7 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 5.2x10°5.
The associated risk of cancer fatality to
the worker is I.0x10°12 per year,
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¢ No impast

+ Collocated Tritium Supply and
Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
not negligible when compared to those
of the HWR supply technology. The
radiological impacts from the extraction
facility are more severe for the
populaticn within 30 miles of the
accident than those of the HWR supply
technology. For the extraction facility,
the increase in the Iikelihood of cancer
fatality to a maximally exposed
individual at the site houndary would be
4.2%107%, The associated risk of cancer
fatality is 8.4x10%9 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 4.5 with an associated risk
of cancer fatalities of 9.0x10°5 per year,
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.6x10°, The
associated risk of cancer fatality to the
worker is 5.2x 10 per year.

* No impact

+ Collocated Tritium Supply and

Recycling—Low-to-Mederate
Consequences: The radiological
impacts from the recycling facility are
negligible compared to those of the
HWR supply technology. The
radiological impacts from the extraction
facility are mare severe for the
population within 50 miles of the
accident than those of the HWR supply
technelogy. For the extraction facility,
the increase in the likelihood of cancer

. fatality to a maximally exposed
individual at the site boundary would be
3.9x10°5. The associated risk of cancer
fatality is 7.8x10°1% per year. The
estimated cancer fatalities for the
populaticn within 50 miles of the
accidents is 0.16 with an associated risk
of cancer fatalifies of 3.2x10° per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.4x10°%. The
associated risk of caucer fatality to the
worker is 4.8x10°% per year.

-»

The dose of 0.045 rem for the beyond
design-basis earthquake to a maximally
exposed member of the public from a
radioactive release accident would
result in an increased likelihood of
cancer fatality of 2.2x10°%, The
associated risk of cancer fatalities per
year is 4.4x10°1%. The dose of
300 person-rem for the beyond
design-basis earthquake to a population
within 50 miles would result in 0.15
capcer fatalities. The associated risk of
cancer fatalities per year is 3.0x10°C,

Tritium Supply and Upgraded
Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
ot negligible when compared to those
of the HWR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the HWR supply
technology. For the extraction facility,
the increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.2x10°4, The associated risk of cancer
fatality is 2.4x10°% per year. The
estimated cancer fatalities for the
population within 50 miles of the
aceidents is 6.0 with an associated risk
of cancer fatalities of 1.2x1074 per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 4.8x10°. The
associated risk of cancer fatality to the
worker is 9.6x10°8 per year.
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« High Consequence/Low

Probability-The radiclogical impacts
from the recycling and extraction
facilities are negligible compared to
those of the HWR supply technology.
For the HWR, tke increase in the
likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 7.1x10% The
assoctated risk of cancer fatality is
6.5x10°9 per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 1.6 with an
associated risk of cancer fatalities of
1.4x107 per year. The increase in the
likelihoed of cancer fatality to a worker
1,000 meters from the aceidents would
be 0.034. The associated risk of cancer
fatality to the worker is 3.2x10°7 per
year.

Tritium Supply Alone—Low-zo-
Moderate Consequences: The increase
in the likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 8.1x10°%, The
associated risk of cancer fafality is
8.1x10°° per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 0,074 with
an associated risk of cancer fatalities of
7.4x10% per year. The increase in the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 1.1x10°. The associated risk of
cancer fatality to the worker is 1.1x10°7

per year,

* High Consequence/Low

Probability-The radiologicel impacts
from the recycling and exfraction
facilities are negligible compared to
those of the HWR supply technology.
For the HWR, the increase in the
likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 2.0x10%, The
associated risk of cancer fatality is
1.8x10°8 per year, The estimated cancer
fatalities for the population within
50 miles of the accidents i= 0.15 with an
associated risk of cancer fatalities of
1.4x10°% per year, The increase in the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 0.031. The associated risk of cancer
fatality to the worker is 2,8x1077 per
year.

Tritium Supply Alone—Low-fo-
Moderale Consequences: The increase
in the likelihcod of cancer fatality to a
maximeally exposed individual at the
site boundary would be 4.2x10°%. The
associated risk of capcer fatality is
4.2x10°® per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 1.2x10™3
with an associated risk of cancer
fatalities of 1.2x10"® per year. The
inerease in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.8x10°5. The
assoriated risk of cancer fatality to the
worker is 2.8x10°® per year.
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s High Consequence/Low
Probability-The radiclogical impacts
from the recycling and extraction
facilities are negligible compared to
those of the HWR supply technology.
For the HWR, the increase in the
likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would he 0.015, The
essociated risk of cancer fatality is
1.4x10°7 per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 13 with an
associated risk of cancer fatalities of
1.2x10°* per year. The increase in the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 0.035. The associated risk of cancer
fatality to the worker is 3.2x1077 per
year.

¢ Tritinm Supply Alone—Low-ro-
Moderate Consequences: The increase
in the likelihood of caucer fatality to a
maximally exposed individual at the
site boundary would he 6.8x10°, The
associated risk of cancer fatality is
6.8%10°8 per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 0.75 with an
assaciated risk of cancer fatalities of
7.5210°* per year. The increase in the
likelihaod of cancer fatality to 2 worker
1,000 meters from the accidents would
be 1.6x10*, The associated risk of
cancer fatality to the worker is 1.6x107

per year,

« High Consegquence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the HWR supply techuology.
Por the HWR, the increase in the
likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 0.010. The
associated risk of cancer fatality is
9.5x10°8 per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 1.7 with an
associated risk of cancer fatalities of
1.5%1075 per year. The increase in the
likelihood of cancer fatality to & worker
1,000 meters from the accidents would
be 0.024. The associated risk of cancer
fatality to the worker is 2.2x10° per
year.

+ Tritium Supply Alone—Low-fo-

Moderate Consequences: The increase
in the likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 6.2x10°6, The
associated risk of cancer fatality is
6.2x10°% per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 0.026 with
an associated risk of cancer fatalities of
2.6x10° per year. The increase in the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 1.2x10, The associated risk of
cancer fatality to the worker is 12x10°8
per year.

« High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the HWR supply technology.
Por the HWR, the increase in the
likelihood of cancer fatality to a
maximally expesed individual at the
site boundary would be 6.6x10°%. The
associated risk of cancer fatality is
6.0x10° per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 5.5 with an
associated risk of cancer fatalities of
5,1x10° per vear. The increase in the
likelihood of cancer fatality to a waorker
1,000 meters from the accidents would
he 0.023. The associated risk of cancer
fatality to the worker is 2.1x1077 per
year.

* No Tritlum Supply Alone.
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IN13.

* High Ceonsequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alone
are identical to those listed above.

+ Collocated Tritium Supply and
Recycling—Low-te-Moderate
Conseguences: The radiological
impacts from the recycling facility are
not negligible when compared to those
of the MHTGR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the MHTGR
supply technology. PFor the extraction
facility, the increase in the likelihood of
cancer fatality to a maximally exposed
individual at the site boundary would be
5.0x10°%. The associated risk of cancer
fatality is 1.0x10°9 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.45 with an associated risk
of cancer fatalities of 9.0x10°% per year,
The increase in the likelihoad of cancer
fatality to a worker 1,000 meters from
the accidents would be 1.7x10°. The
associated risk of cancer fatality to the
worker is 3.4x10°® per year.

« High Consequence/Low
Probabitity-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the MHTGR supply
technology. For the MHTGR, the
increase in the likelibood of cancer
fatality fo a maximally exposed
individual af the site boundary would be
59x10°5, The assaciated risk of cancer
fatality is 9.4x10°19 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.18 with an associated risk
of cancer fatalities of 2.9x10°® per year.
The increase in the likelihoad of cancer
fatality to a worker 1,000 meters from
the accidents would be 6.7x10°3. The
associated risk of cancer fatality ta the
worker is 1.1x107 per year,

. High

Consequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alene
are identical to those listed abave.

Collocated Tritium Supply and
Recycling—Low-to-Moderate
Conseguences: The radiological
impacts from the recycling facility are
not negligible when compared to those
of the MHTGR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the MHTGR
supply technology. Por the extracticn
facility, the increase in the likelihood of
cancer fatality to a maximally exposed
individual at the site boundary would be
2.2x10°5, The associated risk of cancer
fatality is 4.4x10°10 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 7.5x10° with an associated
risk of cancer fatalities of 1.5x10°7 per
year.. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 5.2x10°8,
The associated risk of cancer fatality to
the worker is 1.0x10°12 Per year,

High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are pegligible compared to
those of the MHTGR supply
technology. Por the MHTGR, the
inerease ip the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.7x10, The associated risk of cancer
fatality is 2.7x10°° per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.017 with an associated
risk of cancer fatalities of 2.8x10°7 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 5.0x1073,
The associated risk of cancer fatality to
the worker is 8.1x108 per year.
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« High Consegquences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alone
are identical to those listed above.

¢ Collocated Tritium Supply and
Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
not negligible when compared to these
of the MHTGR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
. accident than those of the MHTGR
supply technology. For the extraction
facility, the increase in the [ikelihcod of
cancer fatality to a maximally exposed
individual at the site boundary would be
4.2x10", The associated risk of cancer
fatality is 8.4x10"% per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 4.5 with an associated risk
of caucer fatalities of 9.0x103 Fer year.
The increase in the likelihoed of cancer
fatality to a worker 1,000 meters from
the accidents wauld be 2.6x103. The
associated risk of cancer fatality to the
worker is 5.2x10°% per year.

« High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
these of the MHTGR supply
technology. For the MHTGR, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.5x10°3, The associated risk of cancer
fatality is 2.4x10°8 per year, The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 1.4 with an associated risk
of cancer fatalities of 2.3x10° per year.
The increase in the likelihood of cancer
fatality to a warker 1,000 meters from
the accidents would be 7.1x10°3. The
associated risk of cancer fatality to the
warker is 1.1x10°7 per year.

« High

Consequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are megligible compared to those from
the supply technologies, Therefore, the
impaets from supply technologies alone
are identical to those listed above.

Collocated Tritium Supply and
Recycling—Low-to-Moderate
Consequences: The radiclogical
impacts from the recycling facility are
not negligible when compared to those
of the MHTGR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the MHTGR
supply technology. For the extraction
facility, the increase in the likelihood of
cancer fatality to & maximally expased
individual at the site boundary would be
39x10°%, The associated risk of cancer
fatality is 7.8x10°!0 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.16 with an associated sk
of cancer fatalities of 3.2x10° per year.
The increase in the likelihcod of cancer
fatality to a worker 1,000 meters from
the accidents would be 24x104, The
associated risk of cancer fatality to the
worker is 4.8x10°% per year.

High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the MHTGR supply
technology. For the MHTGR, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.0x10"2, The associated risk of cancer
fatality is 1.6x10°% per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.19 with an associated risk
of cancer fatalities of 3.0x10°¢ per year.
The increase in the likelihood of cancer
fatality 1o a worker 1,000 meters from
the accidents would he 3.1x10%. The
associated risk of cancer fatality to the
worker is 5.0x10°® per year.

¢ Tritium Supply and Upgraded

Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
not negligible when compared to those
of the MHTGR supply technalogy. The
radiclogical impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the MHTGR
supply technology. For the extraction
facility, the increase in the likelihood of
cancer fatality to a maximally exposed
individual at the site houndary would be
1.2x10"*, The associated risk of cancer
fatality is 2.4x10°% per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 6.0 with an assoctated risk
of cancer fatalities of 1.2x10°% per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 4.8x10°%. The
associated risk of cancer fatality to the
worker is 9.6x10°F per year.

High Consequence/Low
Probability-The radiological impacts
from the recycling and exiraction
facilities are negligible compared to

_those of the MHTGR supply

technology. For the MHTGR, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would he
6.3x10°. The associated risk of cancer
fatality is 1.0x10"° per year. The
estimated cancer fatalities for the
population within 50 miles of tbe
accidents is 0,63 with an associated risk
of cancer fatalities of 1.0x10 per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 3.2x10°. The
associated risk of cancer fatality to the
worker is 5.1x10°% per year.
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Tritinm Supply Alone—Low-1o-
Moderate Consequences: The increase
in the likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 5.1x10°, The
associated risk of cancer fatality is
1.3x10°1% per year. The estimated
cancer fatalities for the population
within 50 miles of the accidents is
2.0x10°% with an associated risk of
cancer fatalities of 5.0x10°7 per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 13x10%, The
associated risk of cancer fatality to the
worker is 3.3x10°° per year.

High Consegquences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies, Therefore, the
impacts from supply technologies alone
ere jdentical to those listed above,

+ Tritium Supply Alone—Low-to-

Moderate Consequences: The increase
in the likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 2.2x10°°. The
associated risk of cancer fatality is
5.5x10°11 per year. The estimated
cancer fatalities for the population
within 50 miles of the accidents is
6.8x10°7 with an associated risk of
cancer fatalities of 1.7x10°® per year.
The increase in the likelithood of cancer
fatality to a worker 1,000 meters from
the accidents would be 3.3x10°%, The
associated risk of cancer fatality to the
worker is 8.3x10°1% per year,

High Consequences/Low
Probability-The aceident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologtes alone
are identical to those listed above.
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s Tritium Supply Alone-—=Low-fo-

Moderate Consequences: The increase
in the likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 4.4x10°%, The
associated risk of cancer fatality is
1.1x10" per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 4.3x10°
with an associated rigk of cancer
fatalities of 1,1x10° per year. The
increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 19x10°7. The
associated risk of cancer fatality {o the
worker is 4.8110°? pér year.

High Consequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply tecbnologies. Therefare, the
impacts from supply technologies alone
are identical to those listed above.

+ Trittum Supply Alone—Low-to-

Moderate Conseguences: The increase
in the likelthood of cancer fatality to a
maximally exposed individual at the
site boundary would be 4.0x10°%. The
associated risk of cancer fatality is
1.0x10710 per year. The estimated
cancer fatalities for the population
within 50 miles of the accidents is
1.2x10°% with an associated risk of
cancer fatalities of 3.0x10°7 per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 1.5x10°%, The
associated risk of cancer fatality to the
worker is 3.8510°1° per yeer.

High Consequences/Low
Probability=The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alone
are identical to those listed above,

+ No Tritium Supply Alone.
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+ Collocated Supply and Recycling— + Collocated Supply and Recycling—

Low-to-Moderate Consequences: The
radiological impacts from the recycling
facility are not negligible when
compared to those of the ALWR supply
technology. The radiological impacts
from the extraction facility are mare
severe for the population within
50 miles of the accident than those of
the ALWR supply technology.- For the
extraction facility, the increase in the
likelibood of cancer fatality to a
maximally exposed individual at the
site boundary would be 5.0x10°5, The
associated risk of cancer fatality is
1.0x10° per year. The estimated cancer
fatalities for the population within
50 miles of the accidents is 0.45 with an
associated risk of cancer fatalities of
9.0x10° per year. The increase in the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 1.7x10%. The associated risk of
cancer fatality to the worker is 3.4x10°%
per year.

» High Conseguence/Low
Probability-The radiclogical impacts
from the recycling and extraction
facilities are negligible compared to
those of the ALWR supply technology.
The increase in the kikelihood of cancer
fatality to a2 maximally exposed
individual at the site boundary would be
2.3x10° and 2.3x10°3 for the Large and
Small ALWRs, respectively. The
agsociated risk of cancer fatality would
be 3.5x1071% and 3.6x10°1° per year.
The estimated cancer fatalities for the
population within 50 miles of the
accidents would be 0.36 and 4.1 and the
associated risk of cancer fatalities
would be 5.5x10°® and 6.4x10°7 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 0.033 and
0.054 for the Large and Small ALWRs,
respectively. The associated risk of
cancer fatality to the worker would be
5.0x10" and 1.5x10°8 per year.

Low-to-Moderate Consequences: The
radiological impacts from the recycling
facility are not negligible when
compared to those of the ALWR supply
technology. The radiclogical impacts
from the extraction facility are more
severe for the population within
50 miles of the accident than those of
the AL'WR supply technology, For the
extraction facility, the increase in the
likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 2.2x10°%, The
associated risk of cancer fatality is
4.4x10°10 per year. The estimated
cancer fatalities for tbe population
within 50 miles of the accidents is
7.5x10°% with an associated risk of
cancer fatalities of 1.5x1077 per year,
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 5.2x10°8, The
associated risk of cancer fatality to the
worker is 1.0x10"2 per year.

High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the ALWR supply technology,
The increase in the likelihood of cancer
fatality tc a maximally exposed
individual at the site boundary would be
5.5x10"2 and 6.3x10°3 for the Large and
Small ALWRs, respectively. The
associated risk of cancer fatality would
be 8.3x1071° and 9.8x10°19 per year.
The estimated cancer fatalities for the
population within 50 miles of the
accidents would be 0.035 and 0.30 and
the associated risk of cancer fatalities
would be 5.3x10™ and 6.1x10°8 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 0.030 and
0.087 for the Large and Small ALWRs
respectively. The associated risk of
cancer fatality to the worker would be
4.5%10° and 1.4x10°® per year.
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» Collocated Tritium Supply and

Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
oot negligible when compared to those
of the ALWR supply technology. The
radiological impacts from the extraction
facility arc more severe for the
population within 50 miles of the
accident than those of the ALWR
supply technology. For the extraction
facility, the increase in the likelihood of
cancer fatality to a maximally exposed
individual at the site boundary would he
4.2x10™. The associated risk of cancer
fatality is 8.4x10°% per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 4.5 with an associated risk
of cancer fatalities of 9.0x10° Per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.6x1073, The
associated risk of cancer fatality to the
worker is 5.2x10°8 Per year.

High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the ALWR supply technology.
The increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
0.020 and 0,042 for the Large and Small
ALWRS, respectively. The associated
risk of cancer fatality would be 3.1x10°
and 6.6x10° per year, The estimated
cancer fatalities for the population
within 50 miles of the accidents would
be 6,2 and 33 and the associated risk of
cancer fatalities would be 9.4x10°7 and
5.1x10°® per year. The increase io the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 0,032 and 0.10 for the Large and
Smail ALWRs, respectively. The
associated risk of cancer fatality to the
worker would be 4.9x10? and 1.6x10°8
per year.

1hslex

¢ Collocated Tritium Supply and

Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
not negligible when compared {o those
of the ALWR supply technology. The
radiological impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the ALWR
supply technology. For the extraction
facility, the increase in the likelihood of
cancer fatality fo & maximally exposed
individual at the site boundary would be
3.9x10°5, The associated risk of cancer
fatality is 7.8x1071? per year. The
estimated caocer fatalities for the
population within 50 miles of the
accidents is 0.16 with an associated risk
of cancer fatalities of 3,2x10° per year,
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 24x10%. The
associated risk of cancer fatality to the
waorker is 4.8x10°% per year.

High Consegquence/Low
Probability-The radiological impacls
from the recycling and extraction
facilities are negligible compared to
those of the ALWR supply technology.
The increase in the likelthood of cancer
fatality to a maximally exposed
indjvidual at the site boundary would be
0.015 and 0.029 for the Large and Small
ATWRs, respectively. The associated
risk of cancer fatality wonld be 2.3x 10" &
and 4.6x10°® per year. The estimated
cancer fatalities for the population
within 50 miles of the accidents would
be (.72 and 4.3 and the associated risk
of cancer fatalities would be 1.1x10°7
and 6.7x10°7 per year. The increase in
the likelihood of cancer fatality to a
warker 1,000 meters from the accidents
would be 0.023 and 0.070 for the Large
and Small ALWRs, respectively. Tbe
associated risk of cancer fatality to the
worker would be 3.5x107 and 1.1x10°3

per year.

SKS

+ Tritlum Supply and Upgraded

Recycling—Low-to-Moderate
Consequences: The radiological
impacts from the recycling facility are
oot negligible when compared to those
of the ALWR supply technology. The
radiclogical impacts from the extraction
facility are more severe for the
population within 50 miles of the
accident than those of the ALWR
supply technology. For the extraction
facility, the increase in the likelihood of
cancer fatality to a maximally exposed
individual at the site boundary would be
1.2x107. The associated risk of cancer
fatality is 2.4x10"° per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 6.0 with an assoctated risk
of cancer fatalities of 1.2x10™ per year.
The increase in tbe likelihood of cancer
fatality to a worker 1,000 meters from
the accideuts would be 4.8x107, The
associated risk of cancer fatality to the
worker is 9.6x10°® per year.

High Consequence/Low
Probability-The radiological impacts
from the recycling and extraction
facilities are negligible compared to
those of the ALWR supply technology.
The increase in tbe likelthood of cancer
fatality to a maximally exposed
individual at the site boundary would he
1.3x102 and 1.9x10°3 for the Large and
Small ALWRSs, respectively. The
associated risk of cancer fatality would
be 2.0x10710 and 2.9x10°17 per year.
The estimated cancer fatalities for the
population within 50 miles of the
accidents would be 1.7 and 14 and the
associated risk of cancer fatalities
would be 2.6x10°7 and 2.3x10"® per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 0.023 and
0.067 for the Large and Small ALWRs,
respectively. The associated risk of
cancer fatality to the worker would be
3.4x10" and 1.1x108 per year,
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+ Trittum Supply Alone—Low-to-

Moderate Consequences: The lncrease
in the likelihood of cancer fatality to a
maximeally exposed individual at the
site boundary wauld be 5.0x10°® and
6.8x10°% for the Large and Small
ALWRs, respectively. The associated
risk of cancer fatality would be
5.0x101! and 6.8x10°!! per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents would be 0,038 and 0.062 and
the associated risk of cancer fatalities
would be 3.8x10°7 and 6.2x10°7 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 1.0x10°¢
and 1.3x10"% for the Large and Small
ALWRs, respectively. The associated
risk of cancer fatality to the worker
would be 1.0x10°° and 1.3x10°° per
year.

High Consequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to thase from
the supply technologies. Therefore, the
impacts from supply technclogies alone
are identical to those listed above,

* Tritium Supply Alone—Low-{o-

Moderate Consequences: The increase
in the likelithood of cancer fatality to a
maximally exposed individusal at the
site boundary would be 2.2x10°% and
3.0x10°¢ for the Large and Small
ALWRs, respectively. The associated
risk of cancer fatality would be
2.2x10°1? and 3.0x10°! per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents would be 7.3x10°4 and
1.0x107% and the assaciated risk of
cancer fatalities would be 7.3x10°® and
1.0x10® per year. The increase in the
likelihood of cancer fatality to a worker
1,000 meters from the accidents would
be 3.1x10°5 and 3.9x10°% for the Large
and Small ALWRs, respectively. The
associated risk of cancer fatality to the
worker would be 3.1x107'% and
39210710 per year.

High Consequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alone
are identical to those listed above.
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+ 'Tritium Supply Alone—Low-fo-
Moderate Consequences: The increase
in the likelihood of cancer fatality to 2
maximally exposed individual at the
site boundary would be 4.3x10°5 and
5.8x10°5 for the Large and Small
ALWRSs, respectively. The associated
risk of cancer fatality would be
4.3x10°1° and 5.8x10°1° per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents would he 0.46 and 0.64 and
the associated risk of cancer fatalities
would be 4.6x10°% and 6.4x10°% per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 1.6x10
and 2,1x10# for the Large end Small
ALWRs, respectively, The associated
risk of cancer fatality to the worker
would be 1.6x10°° and 2.1x107° per
year,

High Cansequences/Low
Probability-The accident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alone
are jdentical lo those listed above.,

Pantex

s Trittum Supply Alone—Low-fo-

Maderate Consequences: The increase
in the likelihood of cancer fatality to a
maximally expesed individual at the
site houndary would be 3.9x10°% and
5.2x10°0 for the Large and Small
ALWRs, respectively. The associated
risk of cancer fatality would be
3.9x10°1! and 5.2x10°H per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents would be 0.015 and 0.021 and
the associated risk of cancer fatalities
would be 1.5x10'7 and 2.1x10°7 per
year, The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 1.2x10°3
end 1,6x10°5 for the Large and Small
ALWRsS, respectively. The associated
risk of cancer fatality to the worker
would be 1.2x10"1° and 1.6210°1° per
year.

High Consequences/Low
Probability-The a2ccident impacts from
the recycling and extraction facilities
are negligible compared to those from
the supply technologies. Therefore, the
impacts from supply technologies alone
are identical to those listed abave.

pmrr v e e

SRS
+ No Tdtium Supply Alone.
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+ Collocated Tritium Supply and
Recycling—Low-to-Moderare
Conseqitences (Helium-3 Targel): The
coosequences of an APT accident are
negligible. The radiological impacts
from the extraction and recycling
facilities are more severe for the
population within 50 miles of the

- accident than those of the APT supply
technology. The APT with a helium-3
target system has a continuous
extraction process and a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. For the recycling facility,
the increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
2.1x10°7. The associated risk of cancer
fatality is 4.2x1071! per year. The
estimated capcer fatalities for the
population within 50 miles of the
accidents is 2.1x10° with an associated
risk of cancer fatalities of 4.2x10°7 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 7.2x10°1°,
The associated risk of cancer fatality {o
the worker is 1.4x10°™ per year,

» Low-to-Moderate Consequences
{Spallation-induced lithium conversion
Target)—The consequences of an APT
accident are negligible. The
radiological impacts from the extraction
and recycling facilities are both more
severe for the pepulation within
50 miles of the accident than those of
the APT supply technology., The
extraction facility impacts are more
severe, For the extraction facility, the
increase in the likelibood of cancer
fatality to a maximally exposed
individual at the site boundary would be
5.0x10>, The associated risk of cancer
fatality is 1.0x10°° per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.45 with an associated risk
of cancer fatalities of 9.0x10°° per year.

The increase in the likelihood of cancer

fatality to a worker 1,000 meters from
the accidents would be 1.7x10°. The
associated risk of cancer fatality to the
worker is 3.4x10°8 per year.

-+ Collocated Tritium Supply and

Recycling—Low-to-Moderate
Conseqitences (Helium-3 Target): The
consequences of an APT accident are
pegligible. The radiological impacts
from the extraction and recyeling
facilities are more severe for the
population within 50 miles of the
accident than those of the APT supply
technology. The APT with a helium-3
target system has a continuous
extraction process and a separate
extractiop facility is not required. The
recycling facility would be collocated
with the APT, For the recyeling facility,
the increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
9.5x10°8, The associated risk of cancer
fatality is 1,9x10°11 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 3.2x10°5 with an associated
risk of cancer fatalities of 6.4x10°° per
year. The increase in the likelihood of
cancer fatality to & worker 1,000 meters
from the accidents would be 2.2x10°5,
The associated risk of cancer fatality to
the worker is 4.4x10°1° per year.

Low-to-Moderate Consequences
(Spallation-induced lithium eonversion
Target}—The consequences of an APT
accident are negligible. The
radiological impacts from fhe extraction
and recycling facilities ere both more
severe for the population within
50 miles of the accident than those of
the APT supply technology. The
extraction facility impacts are more
severe. Por the extraction facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
2.2x10°3, The associated risk of cancer
fatality is 4.4x10°1° per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 7.5x10° with an associated
risk of cancer fatalities of 1.5x107 per
year. The increase in the likelthood of
cancer fatality to a worker 1,000 meters
from the accidents would he 5.2x10°%.
The associated risk of cancer fatality to
the worker is 1.0x10712 per year.
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* Collocated Tritium Supply and
Recycling—Low-to-Moderale
Conseguences {Helium-3 Target): The
consequences of an APT accident are
pegligible, The radiological impacts
from the extraction and recycling
facilities are more severe for the
population within 50 miles of the
accident than those of the APT supply
technology, The APT with & helium-3
target system has a continuous
extraction process end a separate
extraction facility is not required. The
recycling facility would be collocated
with the AFT. For the recycling facility,
the inerease in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.8x10°%, The associated risk of cancer
fatality is 3.6x1071% per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.021 with an associated
risk of cancer fatalities of 4.2x10°° per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 1.1x10°3.
The associated risk of cancer fatality to
the worker is 2.2x10°° Per year

» Low-to-Moderate Consequences
(Spallation-induced lithium conversion
Target)}—The consequences of an APT
accident are negligible., The
radiological impacts from the extraction
and recycling facilities are both more
severe for the population within
50 miles of the accident than these of
the APT supply technology. The
extraction facility impacts are more
severe. FPor the extraction facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
4.2x107%, The associated risk of cancer
fatality is 8.4x10°% per year. The
estimated cancer fatalities for the
population within 50 miles of the
aceidents is 4.5 with an associated risk
of cancer fatalities of 9.0x10°% per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.6x10°, The
asscctated risk of cancer fatality to the
worker is 5,2x10°8 per year,

Yanicx

+ Collocated Tritium Supply and
Recycllng—Low-to-Moderate
Consequences (Helium-3 Target): The
censequences of an APT accident are
negligible, The radiological impacts
from the extraction and recycling
facilities are more severe for the
population within 50 miles of the
accident than those of the APT supply
technology. The APT with a helium-3
target system has a confinuous
extraction process and a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. For the recycling facility,
the increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.7x10°7, The associated risk of cancer
fatality is 3.4x101! per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 7.0x10% with an associated
risk of cancer fatalities of 1.4x107 per
year. The Increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would he 8.8x1077,
The associated risk of cancer fatality to
the worker is 1.8x1071° per year,

» Low-to-Moderate Consequences
{Spallation-induced lithivm conversion
Target}—The consequences of an APT
accident are negligible. The
radiological impacts from the extraction
and recycling facilities are both more
severe for the population within
50 miles of the accident than those of
the APT supply technology. The
extraction facility impacts are more
severe. For the extraction facility, the
increase in the likelihood of cancer
fatality to 2 maximally exposed
individua!l at the site boundary would be
3.9x10°5, The associated risk of cancer
fatality is 7.8x10°19 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.16 with an associated risk
of cancer fatalities of 3.2x10° per year,
The inercase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.4x10, The
associated risk of cancer fatality to the
worker is 4.8x10°7 per year.

SRS

+ Tritium Supply and Upgraded
Recycling—Low-to-Moderate
Consequences (Helium-3 Target): The
consequences of an APT accident are
negligible. The radiological impacts
from the extraction and recycling
facilities are more severe for the
population within 50 miles of the
accident than those of the APT supply
technology. The APT with a helivum-3
target system has a continuous
eXtraction process and a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. For the recycling facility,
the increase in the likelthood of cancer
fatality to 2 maximally exposed
individua!l at the site boundary would be
4.9x10°7. The associated risk of cancer
fatality is 9.8x107!! per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.025 with an associated
risk of cancer fatalities of 5.0x10°8 per
year, The increase in the likelithood of
cancer fatality to a worker 1,000 meters
from the accidents would be 2.0x10°5,
The associated risk of cancer fatality to
the worker is 4.0x10°9 per year.

+ Low-to-Moderate Conrsequences
{Spallation-induced lithium conversion
Target}—The consequences of an APT
accident are negligible. The
radiological impacts from the extraction
and recycling faecilities are both more
severe for the population within
50 miles of the accident than those of
the APT supply technology. The
extraction facility impacts are more
severe. For the extraction facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
1.2x10"*. The associated risk of cancer
fatality is 2.4x10710 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 6 with an associated risk of
cancer fatalities of 1.2x10°* per year.
The increase in the likelibood of cancer
fatality to a worker 1,000 meters fom
the accidents would be 4.8x103, The
associated risk of cancer fatality to the
worker is 9.6x10°8 per year.

1-95




Tritium Supply and Recycling
Final PEIS

cal and Hazardous Chemical Impacts — Accidents

Accelerator Production of Tritium
{Continued)

INEL

« High Consequence/Low Probabiliry

(Helium-3 Target}—The radiological
impacts from the extraction and
recycling facilities are more severe for
the population within 50 miles of the
accident than those of the APT supply
technology. The APT with a helium-3
target system has a continuous
extraction process and & separate
extraction facility is not required. The
recycling fecility would be callocated
with the APT. For the recycling facility,
the increase in the likelithood of cancer
fatality to a maximally exposed
individual at the site boundary would be
2.4x10°%, The associated risk of cancer
fatality is 2.4x10°!! per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.040 witb an associated
risk of cancer fatalities of 4.0x10°8 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 2.4x10°,
The associated risk of cancer fatality fo
the worker is 2.4x10°? per year.

High Consequence/Low Probability
{Spallation-induced lithium conversion
Target}—The radiologicel impacts from
the extraction and recycling facilities
are both more severe for the population
within 50 miles of the accident than
those of the APT supply technology.
The recycling facility impacts are more
severe. Par the recycling facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
2.4%10°. The associated risk of cancer
fatality is 2.4x10"11 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.040 with ap associated
risk of cancer fatalities of 4.0x10°8 per
year. The increase in the likelihood of
cancer fatality fo a worker 1,000 meters
from the accidents would be 2.4x103,
The associated risk of cancer fatality to
the worker is 2.4x10° per year,

+ High Consequence/Low Probabiliry

{Helium-3 Targety—The radiological
impacts from the extraction and
recycling facililies are more severe for
the population within 50 miles of the
accident than those of the APT supply
technology., The APT with a helium-3
target system has a contfinuous
extraction process end a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. Forthe recycling facility,
the increase in the likelihood of cancer
fatality fo a maximally exposed
individual at the site boundary would be
6.6x10"%. The associated risk of cancer
fatality is 6.6x10°1! per year, The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 3.9x10° with an associated
risk of cancer fatalities of 3.9x10° per
year, The increase in the likelihcod of
cencer fatality to a worker 1,000 meters
from the accidents would be 1,7x10°3,
The associated risk of cancer fatality fo
the worker is 1.7x10°° per year.

High Consequence/Low Probability
{Spallation-induced lithium conversiocn
Target}—The radiological impacts from
the extraction and recycling facililies
are both more severe for the population
witbin 50 miles of the accident than
those of the APT supply techrology.
The recycling facility impacts are more
severe. For the recycling facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
24x10°%. The assaciated risk of cancer
fatality is 2.4x10°1 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.40 with en associated risk
of cancer fatalities of 4,0x10°8 per year,
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the aceidents would be 2.4x10°%, The
associated risk of cancer fatality to the
worker is 2.4x10° per year,
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+ High Consequence/Low Probability

{Heliumn-3 Target)-The radiological
impacts from the extraction and
recycling facilities are more severe for
the pepulation within 50 miles of the
accident than those of the APT supply
technology. The APT with a helium-3
target system has a continuvous
extraction process and a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. For the recycling facility,
the inerease in the lkelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
5.2x10, The associated risk of cancer
fatality is 5.2x10°10 per year. Tke
estimated cancer fatalities for the
population within 50 miles of the
eccidents is 0.38 with an associated risk
of cancer fatalities of 3.8x107 per year.
The increase in the likelthood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.3x103, The
associated risk of cancer fatality to the
warker is 2.3x10°7 per year.

High Consequence/Low Probability
{Spalletion-induced lthium conversion
Target}—The radiological impacts from
the extraction and recycling facilities
are both more severe for the population
within 50 miles of the accident than
those of the APT supply technology.
The recycling facility impacis are more
severe. Por the recycling facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
5.2x10™, The associated risk of cancer
fatality is 5.2x10°10 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0,38 with an associated risk
of cancer fatalities of 3.8x10°7 per year.
The increase in {be likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 2.3x10°3, The
associated risk of cancer fatality to the
worker is 23x10° per year.

HIRteX

{Helium-3 Target)-The radiological
impacts from the extraction and
recycling facilities are more severe for
the population within 50 miles of the
eccident than those of the APT supply
tecbnology. The APT with a helium-3
target system has a continuous
extraction process and a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. For the recycling facility,
the increase in the likelihocd of cancer
fatality to a maximally exposed
individuel at the site boundary would be
3,5x107, The associated risk of cancer
fatality is 3.5x10°10 per year. The
estimated cancer fatalifies for the
population within 50 miles of the
accidents is 0,049 with an associated
risk of cancer fatalities of 4.9x10°% per
year. The increase in the likelihcod of
cancer fatality to a worker 1,000 meters
from the accidents would he 1.0x103,
The assaciated risk of cancer fatality to
the worker is 1.0x10® per year,

High Consequence/Low Probability
(Spallation-induced Iithium conversion
Target}—The radiological impacts from
the extraction and recycling facilities
are both more severe for the populaticn
witkin 50 miles of the accident than
those of the APT supply technology.
The recycling facility impacts are more
severe. For the recycling facility, the
increase in the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
3.5x10°%, The assocjated risk of cancer
fatality is 3.5x10°10 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.04% with apn associated
risk of cancer fatalities of 4.9x10°8 per
year. The increase in the likelthood of
cancer fatality to a worker 1,000 meters
from the accidents would be 1.0x10°2,
The associated risk of cancer fatality to
the worker is 1.0x10° per year.

SRS

» High Consequence/Low Probability + High Consequence/Low Probability

{Helium-3 Target)-The radiclogical
impacts from the extraction and
recycling facilities are more severe for
the population within 50 miles of the
accident than those of the APT supply
technology. The APT with a belium-3
target system has a continuous
extraction process and a separate
extraction facility is not required. The
recycling facility would be collocated
with the APT. Forthe recycling facility,
the increase in the likelihood of cancer
fatality to s maximally exposed
individual at the site boundary would he
22x10°5. The associated risk of cancer
fatality is 4.4x10°1° per year, The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.15 with an associated risk
of cancer fatalities of 3.0x10° per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 1.0x10°3, The
associated risk of cancer fatality to the
worker is 2.0x10°8 per year,

High Consequence/Low Probability
{Spallation-induced lithium conversion
Target)-The radiological impacts from
the extraction and recycling facilities
are both more severe for the population
within 50 miles of the accident than
those of the APT supply technology.
The recycling facility impacts are more
severe, For the recycling facility, the
increase in the likelihood of cancer
fatality te a maximally exposed
individual at the site boundary would be
2.2x10°., The associated risk of cancer
fatality is 4.4x10°10 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 0.15 with an associated risk
of cancer fatalities of 3.0x10°® per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 1.0x10%, The
associated risk of cancer fatality to the
worker is 2.0x10°® per year,
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+ Tritlum Supply Alone—Low-{o-

Moderate Consequences: (Helium-3
Tuarget} - The consequences of an APT
accident are negligible,

Low-to-Moderate Consequences
(Spallation-induced Iithium conversion
Target) - The consequences of an APT
accident are negligible.

High Consequences/Low Probability:
{Helium-3 Targer} - The increase in the
likelihood of cancer fatality to a
maximally exposed individual at the
site boundary would be 6.2x10°%. The
associated risk of cancer fatality is
4.4x10°1% per year, The estimated
cancer fatalities for the population
within 50 miles of the accidents is
1.0x10°% with an associated risk of
cancer fatalities of 7.4x10"2 per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 6.1x10°7. The
associated risk of cancer fatality to the
worker is 4.4x1073 per year.

High Conseguences/Low Probability
(Spallation-induced [ithium conversion
Target) - The increase in the likelthood
of cancer fatality to a maximally
exposed individual at the site boundary
would be 1.3x10°7. The associated risk
of cancer fatality is 9.2x1014 per year.
The estimated caocer fatalities for ihe
population within 50 miles of the
accidents is 9.4x10°5 with an associated
risk of cancer fatalities of 6.7x10°1 per
year. The increase in the [ikelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 9.4x10°S,
The associated risk of cancer fatality to
the worker is 6.7x10°12 per year,

¢ Tritium Supply Alonpe—Low-!o-
Moderate Consequences: {Helium-3
Target) - The consequences of an APT
accident are negligible.

Low-to-Moderate Consequences
{Spallation-induced lithjum conversion
Target) - The consequences of an APT
accident are negligible.

High Consequences/Low Probability:
{Helium-3 Tarzet) - The increase in the
likelibood of cencer fatality {o a
maximally exposed individual at the
site boundary would be 1.7x10°8, The
associated risk of cancer fatality is
1.2x10714 per year. The estimated
cancer fatalities for the population
within 50 miles of the accidents is .
9.9x10°7 with an associated risk of
cancer fatalities of 7.0x10°13 per year.
The increase in the likelihood of cancer
fatality to a worker 1,000 meters from
the accidents would be 4.5x10°7, The
associated risk of cancer fatality to the
worker is 3.2x10°1° per year,

High Consequences/Low Probability
{Spallation-induced lithium conversion
Target) - The increase in the likelihood
of cancer fatality to a maximally
exposed individual at the site boundary
would be 3.3x10°". The assaciated risk
of cancer fatality is 231073 per year.
The estimated cancer fatalities for the
population within 50 miles of the
accidents is 9.0x10°® with an associated
risk of cancer fatalities of 6.4x1071% per
year. The increase in the likelthood of
cencer fatality to 2 worker 1,000 meters
from the accidents weuld be 6.7x10°S.
The associated risk of cancer fatality to
the worker is 4.8x10712 per year.
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* Tritiom Supply Alone—Low-to-
Moderate Consequences, (Helium-3
Torget)}-The consequences of an APT
accident are negligible,

* Low-to-Moderate Consequences
{Spallation-induced lithium conversion
Target} - The conseguences of an APT
accident are negligible.

s High Conseguences/Low
Probability—<{Helium-3 Target) - The
increase in the iikelihood of cancer
fatality to a maximally exposed
individuel at the site boundary would be
1.3x1077, The associated risk of cancer
fatality is 9.5x10°14 per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 9.6x107 with an associated

risk of cancer fatalities of 6.8x10"1 per -

year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 6.0x10°7.
The associated risk of cancer fatality to
the worker is 43x10°1 per year.

s High Consequences/Low Probability
¢{Spallation-induced lithium conversion
Target) - The increase in the likelihood
of cancer fatality to a maximally
exposed individual at the site boundary
would be 2.2x10°%. The assaciated risk
of cancer fatality is 1.6x10"12 per year.
The estimated caocer fatalities for the
population within 50 miles of the
accidents is 1.0x 107 with an associated
risk of cancer fatalities of 7.4x10°10 per
year, The increase in the likelthood of
cancer fatality to a worker 1,000 meters
from the accidents would be 8.7x10°S,
The associated risk of cancer fatality ta
the worker is 6.2x10°12 per year.

Pantex

+ Tritium Supply Alone—Low-te-

Moderate Consequences. {Helium-3
Target} - The consequences of an APT
secident are negligible.

Low-to-Moderate Consequences
(Spallaticn-induced [ithium conversion
Target) - The consequences of an APT
accideat are negligible.

High Consequences/Low
Probability-{Helium-3 Target) - The
increase ip the likelihood of cancer
fatality to a maximally exposed
individual at the site boundary would be
9.0x10°%, The associated risk of cancer
fatality is 6.4x10°1% per year. The
estimated cancer fatalities for the
population within 50 miles of the
accidents is 1.3x10” with an associated
risk of cancer fatalities of 8.9x10°12 per
year. The increase in the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 2.6x10°7.
The associated risk of cancer fatality to
the worker is 1.9x10°13 per year,

High Conseguences/fLow Probability
(Spallation-induced lithium conversion
Target) - The increase in the likelihood
of cancer fatality to a maximally
exposed individual at the site boundary
would be 1.4x10°%. The associated risk
of cancer fatality is 1.0x10712 per year.
‘The estimated cancer fatalities for the
population within 50 miles of the
accidents is 1.3x10° with an associated
risk of cancer fatalities of 9.6x1071 per
year. The increase ic the likelihood of
cancer fatality to a worker 1,000 meters
from the accidents would be 3.8x10°C,
The associated risk of cancer fatality to
the worker is 2.7x10712 per year.

SRS
+ No tritium Supply Alone.
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All Supply Technologies

Less Than Baseline—The accident
impacts for any of the supply
technologies aperating at reduced
production capacity would not differ
from the impacts associated with
technologies operating at full capacity.

Tritium Extraction and Recycling
Phaseout—The phaseout of recycling
at SRS would eliminate any accident
impacts associated with that facility.
This action applies to any collocated
tritium and new recycling facility at
INEL

Less Than Baseline—The accident
impacts for any of the supply
technologies operating at reduced
production capacity would not differ
from the impaects associated with
technelogies operaling at full capacity

Tritium Extraction and Recycling
Phaseout—The phaseout of recycling
at SRS would eliminate any accident
impacts associated with that facility.
This action applies to any collocated
tritivm and new recycling facility at
NTS

No Action (2010)

Heavy Water Reactor

I-100

INEL would continue to manage spent
nuclear fuel and the following waste
types: high-level; TRU; low-level;
mixed TRU and low.level; hazardous;
and nonhazardous. '

Coliocated Fritium Supply and
Recycling—Spent nuclear fuel would
bé generated and require a new storage
facility.

Liquid LLW would be generated. The
existing treatment facility may be
adequate, Solid LLW generation would
increase by 109 percent requiring
0.6 acres per year of onsite LLW
disposal area.

Liquid mixed LLW would be generated
at such a small quantity that no impact
would occur., Solid mixed LLW
generation would increase by
19 percent New or expanded treatment
and storage facilities may be required.

Hazardous waste generation would
increase by 13 percent. Use of existing
facilities Is feasible.

Liquid nonhazardous sanitary waste
would be generated and require new
treatment facilities. Solid
nonhezardous sanitary waste generation
would increase by 22 percent. Lardfill
life reduced or expansion required.

Other solid nonbazardous wastes are
recycled. No impacts would oceur.

NTS would continue to manage tke
following waste types: TRU; low-level;
mixed TRU and low-level; hazardous;
and nonhazardous.

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated and require a new storage
facility.

Liquid LLW would be generated. A
new treatment facility would be
required, Solid LLW generation would
increase by 0.6 percent requiring
13.5 acres per year of onsite LLW
disposal area.

Liquid mixed LLW would be generated
and require additional treatment
capability for organic mixed waste.
Solid mixed LL'W generation would
increase by 2 percent. Additional
treatment capability for organic mixed
waste may be required.

Solid Hazardous waste generation
would increase by 205 percent and
require an additiopal storage facility.

Liquid nonhazardous sanitary waste
would be generated and require new
treatment facilities. Solid
nonhazardous sanitary waste generation
would increase by 214 percent,
Landfill life reduced or expansion
required.

Other solid nonhazardouys wastes are
recycled, No impacts would occur.
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ORR

Less Than Baseline—The accident
itmpacts for any of the supply
technologies operating at reduced
production capacity would not differ
from the impacts associated with
technologies operating at full capacity.

Tritium Extraction and Recycling
Phaseout—The phaseout of recycling
at SRS would eliminate any accident
impacts associated with that facility.
This action applies to any collocated
tritinm and new recycling facility at
ORR.,

ORR would continue to manage spent
nuclear fuel and the following waste
types: TRU; low-level; mixed TRU and
low-level; bazardous; and
nonhazardous.

Collocated Tritium Supply and
Recycling—S3pent nuclear fuel would
be generated and require a new storage
facility,

Liquid LLW generation would increase
by 358 percent and require a new
treatment facility. Solid LLW
generation would increase by
60 percent requiring 1.2 acres per year
of onsite LLW disposal area.

Liquid mixed LLW generaticn would
increase less than 1 percent. Solid
mixed LLW would increase less than
1 percent. No impacts would occur.

Solid hazardous waste generation
would increase by 4 percent.
Negligible impacts to existing
facilities.

Liquid nonbazardous sanitary waste
generation would increase by
491 percent and require new treatment
facilities, Solid nonhazardous sanitary
waste generafion would increase by
19 percent. Landfill life reduced or
expansion required.

Other solid nonhazardous wastes are
recycled. No impacts would occur,

-

L]

Pantex

Less Then Baseline—The accident
impacts for any of the supply
technologies operating at reduced
production capacity would not differ
from the impacts associated with
technologies operating at full capacity.

Trittum Extraction and Recycling
Phaseoul—The phaseout of recycling
at SRS would eliminate any accident
impacts associated with that facility.
This action applies to any coHocated
tritium and new recycling facility at
Pantex.

Pantex would continue 1o manage the
following waste types: low-level;
mixed low-level; hazardous; and
nonhazardous.

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated and require a new slorage
facility.

Liquid LL.W generation would increase
by 521,000 percent and require a new
treatment facility, Solid LLW
generation would increase by
22,200 percent requiring a new staging
facility and $2 LLW shipment to NTS.

Liquid mixed LLW generation would
increase I percent. Solid mixed LLW
geuneration would increase by
2,440 percent and require the expansion
of the existing and planned treatment
and storage facilities,

Solid hazardous waste generation
would increase by 65 percent.
Existing/planned facilities are adequate.

Liquid nonbazardous sanitary waste
generation would increase by
156 percent and require expansion of or
new treatment facilities. Solid
nonhazardous sanitary waste geoeration
would increase by 2,040 percent.
Landfill life reduced or expansion
required.

Other solid nonhazardous waste are
recycled. No impacts would occur,

SRS
Less Than Baseline—The accident
impacts for any of the supply
technologies operating at reduced
production capacity would not differ
from the impacts associated with
technologies operating at full capacity.

No Tritium Extraction and Recyeling
Phaseout With SRS Alternatives.

SRS would continue to manage spent
nuclear fuel and the following waste
types: high-level; TRU; low-level;
mixed TR and low-level; hazardous;
and nonhazardous.

Tritium Supply and Upgraded
Recycling—Spent nuclear fuel would
be generated and require a new storage
facility.

Liquid LLW would be generated and
Tequire a new treatment facility. Solid
LLW generation would increase by
102 percent and require 0.4 acres per
year of onsite LLW disposal area.

No increase in liquid mixed LLW
generation., Solid mixed LLW
generation would increase by
79 percent and require additional
facilities.

Solid bazardous waste generation
would increase by 308 percent and
reqquire additional storage facilities.

Liquid nonhazardous sanitary waste
generation would increase by
1,260 percent and require additional
treatment facilities. Solid
nonhazardous sanitary waste generation
would increase by 10 percent. Landfill
life reduced or expansion required.

Other solid nonhazardous waste are
recycled. No impacis would occur.

I-101
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Modular High Temperature
Gas-Cooled Reactor

Waste Management

iNLLL

Tritium Supply Alone—No chauge for
speut vuciear fuel or liquid LLW.
Liquid mixed LLW no longer
generated, Generation decreases
however impacts do not change for
solid mixed low-level, hazardous,
liquid sanpitary, and other solid
nonhazardous waste. Required LLW
disposal area decreases to 0.6 acres per
year. Solid sanitary generation
decreases from a 22 percent increase
over No Action to 11 percent increase;
thus, proportiopately decreasing impact
o fandfill.

Less Than Baseline Operations—INo
appreciable change from the collocated
supply and recyeling, '

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated and require a new storage
facility.

Liquid LLW would be generated.
Existing treatment facililty may be
adequate, Solid LLW generation would
increase by 32 percent and require
0.2 acres per year of onsite LLW
disposal area. ’

Liquid mixed LLW would be generated
at such a sma!l quantity that 1o impact
would occur. Solid mixed LLW
generalion would increase by less than
1 percent. Negligible impacts {o
existing facilities.

Hazardous waste generation would
increase by 33 percent and use of
existing facilities is feasible.

Liquid nonhazardous sanitary waste
would be generated and require new
treatment facilities. Solid
nonhazardous sanitary waste generation
would increase by 22 percent. Landfill
life reduced or expansion required.

Other soli;l nonbazardous waste are
recycled. No impacts would oceur,

. N'TS

Tritium Supply Alone—No change for
spent nuclear fuel or liguid LLW.
Liguid mixed LLW no longer
generated, Genperation decreases,
however, impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other nonhazardous
solid waste. Required LLW disposal
area decreases 0.6 acres per year. The
increase over No Action of the solid
sanitsry generation rate decreases from
a factor of 3 fo a factor of 2; thus,
proportiopately decreasing impact
landfill.

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Collocated Tritium Supply and
Recycling—-Spent nuclear fuel would
be generated and require a new storage
facility.

Liquid LLW would be generated and
require a new treatment facility. Solid
LLW generation would increase by
4 percent require 0.2 actes per year of
onsite LLW disposal area.

Liquid mixed LLW would be generated
and require additional treatment
capability for organic mixed waste.
Solid mixed LLW generation would
increase by less than I percent.
Additional treatment capacity for
organic mixed waste may be reguired.

Solid Hazardous waste generation
would increase by 505 percent and
require an additional storage facility.

Liquid nonbazardous sanitary waste
would be generated and require new
treatment facilities. Solid
nonhazardous sanitary waste generation
would inerease by 211 percent Landfill
life reduced or expansion required.

Other solid nonhazardons waste are
recycled. No impacts would oceur.
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Waste Management

Tritium Supply Alone—No change for + Tritium Supply Alone—3No change for + No Tritium Supply Alone.

spent nuclear fuel or liquid LLW.
Liquid mixed LLW no longer
generated, Generation decreases,
however, impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
noohazardous waste, Required LLW
disposal area decreased to 1.1 acres per
year. Solid sanitary generaticn
decreases from a 19 percent to a
10 percent increase over No Action;
thus, proportionately decreasing impact
to landfill.

Less Than Baseline Operations—No
appreciable change from collocated
supply and recycling.

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated and require a new storage
facility.

Liquid LLW generation would increase
by 89 percent and require a new
treatment facility. Solid LLW
generation would increase by
18 percent requiring 0.35 acre per year
of onsite LLW disposal area,

Liquid and selid mined LLW waste
generation would increase by less than
I percent. No impacts would oceur.

Solid Hazardous waste generation
would increase by 9 percent.
Negligible impacts to existing facilities,
Liquid nonhazardous sanitary waste
generation would increase by
342 percent and reguire new treatment
facilities, Solid nonhazardous sanitary
waste generation would increase by
19 percent. Landfill life reduced or
expaosion required.

Other solid nonhazardous wastes are
recycled, No impacts would oceur.

spent nuclear fuel or Iiquid LLW.
Liquid mixed LLW no longer
generated. Generation decreases,
bowever, impacts do oot change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nonhazardous waste. LLW shipments
to NTS decrease to 86. Solid sanitary
generation decreases from factor of 21
to a factor of 11 over No Action; thus,
proportionately decreasing impact to
landfill. :

Less Than Baseline Operations—No
apptreciable change from collocated
supply and recycling.

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated and require a new storage
facility.

Liquid LLW generation would increase
by 130,000 percent and require a new
treatment facility. Solid LLW
generation would inecrease by
6,600 percent, require a new staging
facility, and 27 LLW shipment to NTS.

Liquid mixed LLW would be generated
in such small quantities that only minor
impacts would ocenr. Solid mixed
LLW generation would increase by
60 percent. Existing/planned facilities
would be adequate.

Solid Hazardous waste generation
would increase by 160 percent.
Negligible impacts to existing facilities.
Liquid nonhazardous sanitary waste
generation would increase by
111 percent and require expansion of or
new treatment facilities. Solid
nonhazardots sanitary waste generation
would increase by 2,020 percent.
Landfill life reduced or expansion
required.

Other solid nonbazardous wastes are
recycled. No impacts would occur.

Less Than Baseline Operations—No
appreciable change from collocated
supply and recycling,

Tritium Supply and Upgraded
Recycling—Spent nuclear fuel would
be generated require and a new storage
facility.

Liquid LLW would be generated and
require a new treatment faeility. Solid
LLW generation would increase by
25 percent requiring 0.1 acres per year
of onsite LLW disposal area

No increase in liquid mixed LLW
generation. Solid mixed LLW
generation would increase by less than
1 percent. Mo impacts would occur.

Solid Hazardous waste generation
would inerease by 769 percent and
require additional storage facilities.

Liquid nonhazardous sanitary waste
generation would increase by
877 percent and require additional
treatment facilities. Solid
noohazardous sanitary waste generation
would increase by 9 percent. Landfill
Life reduced or expansion required.

Other solid nonhazardous wastes are
recycled. Mo impacts would occur,
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Advanced Light Water Reactor

Waste Management

INEL

¢ Trifium Supply Alone—No change for +

spent nuclear fuel or liguid LLW.
Liquid mixed LLW no longer
generated. Genperation decreases
however impacts do not change for

- solid mixed low-level, hazardous,

liquid sanitary, and other solid
nonhazardous wastes. Required LLW
disposal area decreases to 0.2 acres per
year. Solid sanitary generation
decreases from a 22 percent to an
11 percent increase over No Action;
thus, proportionately decreasing impact
to fandfll,

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated by both the Large and
Small ALWRs and require a new
storage facility.

Liquid LLW would be generated. The
large ALWR would require 2 new
treatment facility while the existing
treatment facility may be adequate for
the small. Solid LLW generation would
increase by 21 and 20 percent for the
Large and Small ALWR, and requiring
0.2 and 0.1 acres per year of onsite
LLW disposal area, respectively.

Liquid mixed LLW would be generated
at such a small quantity that negligible
impaects would occur for either ALWR.,
Solid mixed LLW generation would
increase by I percent for either.

Hazardous waste generation would
increase by 12 percent for the Large and
Small ATWR, Use of existing facilities
is feasible.

Tritium Supply Alone—No change for
spent nuclear fuel or liguid LLW.
Liquid mixed LLW no longer
generated. Generation decreases
however impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and cther solid
nonhazardous wastes. Required LLW
disposal area decreases to 0.15 acres
per year. The increase in generation rate
over No Action for solid sanitary wastes
decreases from a factory of 3 to a factor
of 2; thus, proportionately decreasing
impact to landfill.

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Collocated Tritinm Supply and
Recycling—Spent nuclear fuel would
be generated by both the Large and
Small ALWRs and require a new
storage facility.

Liquid LLW would be generated and
both the Large and Small ALWRs
would require a separate freatment
facility. Solid LLW generation would
increase by 3 and 2 percent for the
Large and 8mall ATWR, and requiring
0.2 and (.1 acres per year of onsite LLW
disposal area, respectively.

Liquid mixed LLW would be geperated
and both the Large and Small AL'WRs
would require an additional treatment
capability for orgenic mixed waste,
Solid mixed LLW generation would
inerease by less than I percent for
either. Additional treatment capability
for organic mixed waste may be
required.

Solid hazardous waste generation
would inerease by 180 percent for
either the Large or Small ALWR. An
additional storage facility would be
required for either,
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ORR

spent nuclear fuel or liquid LLW.
Liquid mixed LLW no longer
generated, Gereration decreases
however impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nonhazardous wastes. Required LLW
disposal area decreases to 0.3 acres per
year. Solid sanitary generation
decreases from a 19 percent to a
1D percent increase over No Action;
thus, proportionately decreasing impact
to landfill.

Less Than Baseline Operations—No
appreciable change from the collocated
supply aod recycling,

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
be generated by both the Large and
Small ALWRs and require a new
storage facility.

Liquid LLW generation would increase
by 852 and 1335 percent for the Large
and Small ATWR, and a new {reatment
facility would be required for either.
Solid LLW generation would increase
by approximaltely 11 percent, requiring
0.4 and 0.2 acres per year of onsite
LLW disposal area, respectively.

Liquid and selid mixed LLW generation
would increase by less than 1 percent
No impacts would occur for either
ALWR.

Solid hazardous waste generation
would increase by 3 percent for the
Large and Small ALWR. Negligible
fmpacts to existing facilities.

Waste Management

Pntex

spent nuclear fuel or liquid LLW.
Liquid mixed LLW no longer
generated, Generation decreases
however impacts de not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nonhazardous westes. LLW shipments
to NTS decrease to 22. Solid sanitary
gereration decreases from a factor of 21
to a factor of 11 over No Action; thus
proportionately decreasing impact to
landfill.

Less Than Baseline Qperations—No
appreciable change from the collocated
supply and recycling.

Collocated Tritium Supply and
Reeycling—Spent puclear fuel would
be generated by both the Large and
Smeall ALWRs and require a new
storage facility.

Liquid LLW generation would increase
by 1,240,000 and 196,000 percent for
the Large and Small A1WR, and a new
treatment facility would be required for
either. Solid LLW generation would
increase by 4,240 and 4,040 percent for
the Large and Small ALWRs,
respectively, a new staging facility
would be required for either, and 32 and
18 LLW shipments to NTS,
respectively.

Liquid mixed LLW would be generated
at such a small quantity that negligible
impacts would oceur for either ALWR.
Solid mixed LLW generatioo would
increase 160 percent. Bxisting/planned
facilities would be adequate,

Solid hazardous waste generation
would increase by 57 percent for the
Large and Small ALWR., Negligible
impacts to existing facilities.

SRS

+ Tritlum Supply Alone—Nochange for + Tritium Supply Alone—No change for + No Tritium Supply Alone.

+ Less Than Baseline Operations—Noe

appreciable change from the collocated
supply and recycling.

Tritium Supply and Upgraded
Recycling—Spent nuclear fuel would
be generated hy both the Large and
Small ALWRs and require a new
storage facility.

Liquid LLW would be generated for the
Large and Small ALWR, and aseparate
treatment facility would be required for
either. Solid LLW generation would
increase by 14 and 13 percent
respectively, and require 0.06 and
0.05 acres per year of onsite LLW
disposal area,

No increase in liquid mixed LLW
generation for either the Large or Small
ALWR. Solid mixed LLW generation
would increase by 4 percent for either.
Expansion of existing/planned
treatment capacity may be required.

Solid bazardous waste generation
would increase by 269 percent for the
Large and Small ALWRs. Additional
storage facilities would be required.
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+ Liquid nonbazardous sanitary waste

would be generated and require new
treatment facilities for either ALWR.
Solid nonhazardous sanitary waste
generation would increase by 21 and
17 percent for the Large and Small
ALWRs. Landfill life reduced or
expansion required by either.

Other solid nonhazardous wastes would
be recycled. No impacts would ocour.

Tritium Supply Alone—No change for
spent nuclear fuel or liguid LLW.
Liquid mixed LLW no longer
generated. Generation decreases
bowever impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nenhazardous wastes. Reguired LLW
disposal area decreases to 0.2 and
0.08 acres per year, respectively. Solid
sanitary generation decreases to a 10
and 6 percent increase, respectively;
thus, proportionately decreasing impact
to Tandfill.

Less Than Baseline Operations—No
appreciable change from the collacated
supply and recycling.

Liquid nonhazardous sanifary waste
would be generated and require new
treatment facilities for either ALWR.,
Solid nonhazardous sanitary waste
generation would increase by 204 and
166 percent for the Large and Small
ALWRs. Landfill life reduced or
expansion required by either.

Other solid nonhazardous wastes would
be recycled. No impacis would cceur.

Tritium Supply Alone—No change for
spent nuclear fuel or liquid LLW.
Ligquid mixed LLW no longer
generated. Generation decreases
however mpacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nonhazardous wastes. Required LLW
disposal area decreases to 0.2 and
0.09 acres per year, respectively. Solid
sanitary generation decreases to a 99
and &0 percent increase, respectively;
thus, proportionately decreasing impact
to landfill.

Less Than Baseline Operations—Na
appreciable change from the collocated
supply and upgraded recycling.
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+ Liquid nonhazardous sanitary waste

generation would increase by 1,310 and
595 percent for the Large and Small
ALWRs and require new treatment
facilities. Solid nonhazardous sanitary
waste generation would increase by 19
aud 15 percent for the Large and Small
ALWRs. Laodfll life reduced or
expansion by ejther.

Other solid nonhazardous wastes wonld
by recycled. No impacts would occur.

‘Tritium Supply Alone—No change for
spent nuclear fuel or liquid LLW.
Liquid mixed LLW no longer
generated. Generation decreases
however impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nonhazardous wastes. Required LLW
disposal area decreases to 0.3 and
0.2 acres per year, respectively. Solid
sanitary generalion decreases to 8 % and
5 percent increase over No Action,
respectively; thus, proportionately
decreasing impact to Jandfill.

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling,

-

Waste Management
Paniex

Liquid nonhazardous sanitary waste
generation would increase by 261 and
161 percent for the Large and Small
ALWRSs, and either would require
expausion of or new treatment facilities.
Solid nonbazardous sanitary waste
generation would inerease by 1,950 aund
1,580 percent for the Large and Small
AL'WRs. Landfill life by either reduced
or expansion required by either.

Other solid nonhazardous wastes would
by recycled. No impacts would occur.

Tritium Supply Alone—No change for
spent nuclear fuel or liquid LLW.
Liquid mixed LLW no longer
generated. Generation decreases
however impacts do not change for
solid mixed low-level, hazardous,
liquid sanitary, and other solid
nonhazardous wastes. 1.LW shipments
would decrease to 26 and 13,
respectively. Solid sanitary generation
decreases to a factor of 9 and 7
respectively over No Action; thus,
proportionately decreasing impact to
the landfill.

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

SRS

* Liquid nonhazardous sanitary waste

generation would increase by 3,380 and
1,530 percent for the [arge and Small
AL'WRs, and either would require new
treatment facilities. Solid
nonhazardous sanitary waste generation
would increase by @ and 5 percent for
the Large and Small ALWRs. Landfill
life reduced or expansion required by
either.

Other solid nonhazardous wastes would
by recycled. No impacts would oceur.

* No Tritium Supply Alone,

+ Less Than Baseline Operations—No

appreciable change from the collocated
supply and recycling.
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Collocated Tritium Supply and
Recycllng—Speat nuclear fuel would
not be generated

No increase in liquid LLW is expected.
Solid LLW generation would increase
by 18 percent requiring 0.1 acres per
year of onsite LLW disposal area

Liquid mixed LLW would be
generated, Solid mixed LLW
generation weuld increase by 1 percent.
Minor impacis would oceur.

Solid hazardous waste generation
would increase by 1 percent. Use of
existing facilities is feasible.

Liquid noohazardous sanitary waste
would be generated and require new
treatment facilities.  Solid
nonhazardous sanitary waste generation
would increase by 13 percent. Landfill
life reduced or expansion required.

Other solid nonhazardous wastes would
be recycled. No impacts would occur.

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
not be generated.

No increase in liquid LLW is expected.
Solid LLW generation would increase
by 2 percent requiring 0.1 acres per
year of onsite LLW disposal area.

Liquid mixed LLW would be generated
and require an additional treatment
capability for organic mixed waste.
Solid mixed LLW generation would
increase by less than I percent.
Additional treatment capability fer
organic mixed waste may be required.
Solid bazardous waste generation
would increase by 18 percent and the
exisling storage facilities would require
expansion.

'Liquid nonbazardous sanitary waste

would be generated and require new
treatment facilities. Solid
nonhazardous sanitary waste generation
would increase by 123 percent.
Landfill life reduced or expansion
required.

Other solid nonhazardous wastes would
be recycled. No impacts would oceur.
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ORR

Collocated Tritium Supply and
Recycling—Spent nuclear fuel would
not be generated.

No increase in liquid LLW is expected,
Solid LLW generation would increase
by 10 percent requiring 0.2 acres per
year of onsite LLW disposal area

Liquid and solid mixed LLW geperation
weuld increase by less than 1 percent
Negligible impacts to existing facilities,

Solid hazardous waste generation
would increase by less than 1 percent
but only minor impacts would occur,

Liquid nonhazardous sanifary waste
generation would increase by
67 percent and require new ireatment
facilities, Solid nonhazardous sanitary
waste generation would increase by
11 percent. Landfill life reduced or
expansion required.

Other s0lid nonhazardous wastes
would be recycled. No impacts would
oceur,

Waste Management

Paniex

» Collocated Tritium Supply and

Recycling—Spent nuclear fuel would
nat be geperated.

No increase in liquid LLW is expected.
Solid LLW generation would increase
by 3,580 percent require a pew staging
facility, and 16 LLW shipments to NTS.

Liquid mixed LLW would be generated
in such small quantities that no impacts
would occur. Selid mixed LLW
generation would increase by
176 percent Existing/planned facilities
would be adequate.

Solid hazardous waste generation
would increase by 6 percent.
Negligible impacts to existing facilities.

Liquid nonbazardous sanitary waste
generation would increase by
‘191 percent and require new treatment
facilities. Solid nonhazardous sanitary
waste generation would increase by
1,180 percent. Landfll life reduced or
expansion reguired.

Other solid nonhazardous wastes
would be recycled. No impacts would
DCCLLE.

SRS

+ Tritium Supply and Upgraded

Recycling—Spent nuclear fuel would
not be generated.

No increases in liquid LLW is expected,
Solid LLW generation would increase
by 11 percent requiring 0.05 acres per
year of onsite LLW disposal area.

Ne increase in liquid mixed LLW
generation. Solid mixed LLW
generation would increase by 5 percent
requiring expaunsion of treatment
facilities.

Hazardous waste geperation would
increase by 19 percent ard require
expansion of storage facililies.

Ligquid nonbazardous sanitary waste
generation weuld increase by
162 percent and require new treatment
facilities. Solid nonhazardous sanitary
waste generation would increase by less
than 2 percent. Negligible impact to
Jandfill life.

(Qther solid nonhazardous wastes
would be recycled. No impacts would
occur.
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Accelerator Production of Tritium

All Supply Technologies

» Tritium Supply Alone--Liquid mixed

LLW no longer generated, Generation
decreases however impacts do not
change for solid mixed low-level,
bazardous, liquid sanitary, and other
solid nonhazardous wastes. Required
LLW disposal area decreases to
0.07 acres per year. Solid sapifary
generation decreases from 13 percent to
a less than 2 percent increase over No
Action; thus, only a small impact to the
land£ll. :

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Tritium Recycling Phaseout—This
action applies {o any collocated tritium
supply and new recycling facility at
INEL. Decrease the generation of solid
low-level, mixed low-level, hazardous,
and sanitary wastes, The 7 percent
decrease in solid LLW generation
would extend life of LLW disposal
facility. Offsite hazardous wastes
shipments to offsite RCRA facilities
would decrease. Decrease in sanitary
wastes would occur over time as
recycling facilities are transitioned.

« Tritium Supply Alone—Liquid mixed

LLW no longer generated. Generation
decreases however impacts do not
change for solid mixed low-level,
hazardous, liquid sanitary, and other
solid nonbazardous wastes. Required
LLW disposal area decreases to
0.07 acres per year. Solid sanitary
generation decreases from 123 percent
to IB percent increase; thus,
proportionately decreasing impact to
landfill,

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritinm
supply and new recycling facility at
NTS. Decrease the generation of solid
low-level, mixed low-level, hazardous,
and sanitary wastes. The 7 percent
decrease in solid LL'W generation

‘wonld extend life of LLW disposal

facility. Offsite hazardous wastes
shipments to offsite RCRA facililies
would decrease. Decrease in sanitary
wastes would occur over time as
recycling facililies are transilioned,
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ORR

+ Trittum Supply Alone—Liquid mixed

LLW no longer generated. Generation
decreases however impacts do not
change for solid mixed low-level,
hazardous, liquid sanitary, and other
solid nonhazardous waste. Required
LLW disposal area decreases to
0.1 acres per year. Solid sanitary
generation decreases from 11 percent to
a less than 2 percent increase over No
Action; thus, proportionately
decreasing impact to landfill.

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
ORR. Decrease the generation of solid
low-level, mixed Iow-level, hazardous,
and sanitary wastes. The 7 percent
decrease in solid LLW generation
would extend life of LLW disposal
facility. Offsite hazardous wastes
shipments to offsite RCRA facilities
would decrease. Decrease in sanitary
wastes would occur over time as
recycling facilities are transitioned.

Waste Management

Pantex

+ Tritium Supply Alone—Liquid mixed

LLW no Ionger generated, Generation
decreases however impacts do pot
chaoge for solid mixed low-level,
hazardous, liquid sanitary, and other
solid noshazardous waste. LLW
shipment would decrease to 10. Solid
sanifary generation decreases from a
factor of 13 to 3 over No Action; thus,
proportionately decreasing impact to
the landfll.

Less Than Baseline Operations—No
appreciable change from the collocated
supply and recycling.

Tritium Recycling Phaseout—This
action applies to any collocated tritium
supply and new recycling facility at
Pantex, Decrease the generation of
solid low-level, mixed Iow-Ievel,
hazardous, and sanitary wastes. The
7 percent decrease in solid LLW
generation would extend life of LLW
disposal facility. QOffsite hazardous
wastes shipments to offsite RCRA
facilities would decrease. Decrease in
sanitary wastes would occur over time
as recycling factlities are transitioned.

SRS

+ No Tritium Supply Alone.

+ Less Than Baseline Operations—No

appreciable change from the collocated
supply and recycling.

* No Tritium Recycling Phasecut With

SKS Alternatives.
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Intersite Transport of Weapons Complex Materials

No Action (2010} + Negligible tritium transport. + Negligible tritium transport.

Heavy Water Reactor + Collocated Tritium Supply and + Collocated Tritium Supply and
Recyeling—~  The  relative Recycling—The relative transportation
transportation risk of tritium for this risk of tritium for this alternative is 0.7
alternative is (.71 compared to No compared to No Action.
Action.

» The potential risk for transporting + The potential risk for transporting

heavy water is 3.57x10°5 cancer heavy water is 3.57x10°% cancer
fatalities. fatalities.

» The annnal risk from transporting ¢ The annual risk from transporting
highly enriched uranium fuel feed highly enriched uranium fuei feed
material from ORR to INELis 5.1x10*  material from ORR to NTS is 5.1x10°
fatalities. fatalities.

+ No intersite transport of LLW. + No intersite transport of LLW,
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Intersite Transport of Weapons Complex Materials

ORR
Negligible tritium transport.

Collocated Tritium Supply and
Recycling—The relative transportation
tisk of tritium for this alternative is 0.87
compared to No Action,

The potential risk for transporting
beavy water iz 3.57x10"5 cancer
fatalities.

No intersite transport of highly enriched
uranium fuel feed materjal,

No intersite transport of LLW,

Pantex

« The risk of transporting limited-life

components to and from Pantex is
negligible under normal operations.
Under accident conditions, the risk of
transporting limited-life components to
and from Pantex would he 1.0x10°%
cancer fatalities per year from
radiological affects.

Collocated Tritium Supply and
Recyeling—The risk is zero because
there is no intersite transportation of
tritium when tritium supply and
recyeling are collocated with the
assembly and disassembly function.

The potential risk for transporting
heavy water is 3.57x10°% cancer
fatalities.

The annual risk from transporting
highly enriched uranium fuel feed
material from ORR to Pantex is
S5.1x10 fatalities.

For intersite transportation of LLW,
credible accidents associated with
locating an HYWR at Pantex would result
in risks of 3.0x10°8 fatal cancers per
year from radiological releases and
4.0%10°% fatalities per year from
nonradiological causes.

SRS

The risk of transporting limited-life
components to and from SRS is
negligible under normal operation.
Under accident conditions, the risk of
transporting limited-life components to
and from SRS would be 1.0x10°8 cancer
facilities per year from radiological
affects.

Tritium Supply and Upgraded
Recyeling—The transportation risk of
tritium for this alternative is the same as
No Action.

No transport of heavy water, thus no
risk.

The annual risk from transporting
highly enriched uranium fuel feed
malerial from ORR to SRS is 5.1x10°
fatalities.

No intersite transport of LW,
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Heavy Water Reactor
{Continued)

Modular High Temperature
Gas-Cooled Reactor

Tritium Supply Alone—The risk for
transporting new tritivm for this
glternative is about 2 percent greater
than No Action due to transporting
virgin tritium to SRS.

The potential risk for transporting
heavy water is 1.4x10°% cancer
fatalities.

The annual risk from transperting
bighly enriched urapium fuel feed
matesial from ORR to INEL is 5.1x10°*
fatalities. .

No intersite transport of LLWY,

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling—
The relative tramsportation risk of
tritium for this alternative is 0.71
ccmpared 1o No Action.

The annual risk from transporting
highly enriched uranium fuel feed
material from ORR to INEL is 5.1x107*
fatalities.

No intersite transport of LLW.

Tritfum Supply Alone—The risk for
trapsporting new tritium for this
alternative is about 2 percent greater
than No Action due to transporting
virgin tritjum to SRS.

The potential risk for transporting
heavy water is 1.4x107% cancer
fatalities.

The annuel risk from transporting
highly enriched uranium fuel feed
material from ORR to NTS is 5.1x10
fatalities.

No intersite transport of LLW.

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baselime tritium
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
tritium for this alternative is 0.7
compared to No Action.

The annual risk from transporting
highly enriched uranivm fuel feed
material from ORR to NTS is 5.1x10*
fatalities.

No intersite transport of LLW.
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Tritivm Supply Alone—The sk for
transporting tritium for this alternative
is about 2 percent greater than No
Action due to transporfing virgin tritium
to SRS.

The potential risk for transporting

heavy water is 1.4x10" cancer
fatalities,

No intersite transport of highly enriched
uranium fuel feed material,

No intersite transport of LLW,

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
tritium for this alternative is 0.87
compared to No Action.

No intersite transpert of highly enriched
urapjum fuel feed material.

Ne intersite transport of LLW.

+ Tritium Supply Alone—The risk for

transporting tritium for this alternative
is about 2 percent greater than No
Action due to transporting virgin tritium
to SRS.

The potential risk for transporting
beavy water is 1.4x10° cancer
fatalities.

The annual risk from transporting
highly enriched uranium fuel feed
material from QRR to Pantex is
5.1x10%% fatalities,

For intersite transportation of low-level
waste, credible accidents associated
with {ocating a HWR would result in
risks of 2.8x10°® fatal cancers per year
from radiological releases and 3.7x10%
from noaradiological releases,

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations,

Collocated Supply and Recycling—
The risk is zero because there is no
intersite transportation of tritium when
trittum supply and recycling are
collocated with the assembly and
disassembly function,

The annual risk from transporting
highly enriched uranium fuel feed
materia] frem ORR to Pantex is
5.1x10™* fatalities.

For intersite transportation, credible
accidents associated with locating an
MHTGR at Pantex would result in risks
of 8.8x10°° fatal cancers per year from
radiological releases and 1.2x10™
fatalities per year from nooradiolegical
causes.

* No Tritium Supply Alone.

* The 2nnual risk from transporting

highly enriched uraninm fuel feed
material from ORR to SRS is 5.1x10™
fatalities.

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Tritium Supply and Upgraded
Recycling—The transportation risk of
tritium for this alternative the seme as
No Action,

The annual risk from transporting
bighly enriched uranivm fuel feed
material from ORR to SRS is 5.1x10
fatalities.

No intersite transport of LLW.
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Modular High Temperature
(Gas-Cooled Reactor
{Continued)

Advanced Light Water Reactor

NIl
P

Trittum Supply Alone—The sk for
trapsporting tritium for this alternative
is about 2 percent greater than No
Action dueto transporling virgin tritium
to SRS. -

The anunual risk from transporting
kighly enriched uranium fuel feed
material from ORR to INEL s §.1x1074
fatalities.

No intersite transport of LLW.,

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
tritium for tbis alternative is 0.71
compared to No Action.

No intersite transport of LLW.

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is about 2 percent greater tban No
Action due fo transporling virgin tritium
to SRS.

No intersite transport of LLW.

Intersite Transport of Weapons Complex Materials

L]

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is about 2 percent greater than No
Acticn due to transporting virgtn tritium
to SRS.

The znnual risk from transporting
bighly enriched uranivm fuel feed
material from ORR to NTS is 5.1x107
fatalities.

No intersite transport of LLW.

Less Than Baseline Operations-—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
trititm for this alternative is 0.7
compared to No Action.

No intersite transport of LLW.

Tritium Supply Alone—The risk for
trausposting tritium for tbis alternative
is about 2 percent greater than No
Action due to transporting virgin tritium
to SRS,

Ne intersite transport of LLW.
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ORR

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is about 2 percent greater than No
Action due to transporting virgin tritium
to SRS.

No intersite transport of highly enriched
uranium fuel feed material.

No intersite transport of LLW.

Less Than Baseline Qperations—
Transpertation risk is approximately
50 percent of baseline tritivm
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
fritivm for this alternative is 0.87
compared to No Action.

No intersite transport of LLW.

Tritium Supply Alone—The risk for
transporting trithim for this alternative
is about 2 percent greater than No
Action due to transporting virgin tritium
to SRS.

No intersite transport of LLW.

AT

* Tritium Supply Alone—The risk for

transporting tritium for this alternative
is about 2 percent greater than No
Action due to transporting virgin tritium
to SRS.

The annual risk from transporting
highly enriched urapinm fuel feed
material from ORR to Pantex is
5.1x10* fatalities.

For intersite transportation of LLW,
credible accidents associated with
locating a MHTGR would result in risks
of 7.15x10°¥ fatal cancers per year from
radiological releases and 9.46x107
from nonradiological releases.

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling— =

The risk is zero because there is no
intersite transportation of trittum when
tritium supply and recycling are
collocated with the assembly and
disassembly function.

For intersite transportation of low-level
waste, credible accidents associated
with locating a Large or Small ALWR at
Pantex would resultin risks of 1.0x10°%
for the large and 5.9x10° fatal cancers
per vear, respectively, from radiological
releases and  1.4x10° and 7.7x10°
fatalities per year from nonradio]ogical
causes.

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is about 2 percent greater than No
Action due to transporting virgin tritium
to SRS.

For intersite transportation of LLW,
credible accidents associated with
locating a Large or Small ALWR at
Pantex would result in risks of 8.5x10°°
or 4.2x10° fatal cancers per year from
radiological releases and  1.IxI0% or
5,6x107° fatalities per year from
nonradiological causes.

SRS

+ No Tritium Supply Alone.

» The annual risk from transporting

highly enricked uranium fuel feed
material from ORR to SRS is 5.1x10%
fatalities,

Less Than Baseline Operations—
Transportation risk is approximately
30 percent of baseline tritium
requirement operations.

Tritium Supply and Upgraded
Recycling—The relative transportalion
risk of tritium for this alternative is the
same as No Action.

No intersite transport of low-level
waste,

* No Tritium Supply Alone.
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Advanced Light Water Reactor
(Continued)

Accelerator Production of Tritium

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
tritium for this alternative is 0.71
ccmpared to No Action.

The potential risk for transporting
heavy water is 6.63x10°5,

No intersite transport of LLW.

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is about 2 percent greater than No
Action due to trapsporling virgin trittum
to SRS.

The potential risk for transporting
heavy water is 6.63x10°%.

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations,

Collocated Supply and Recycling—
The relative transportation risk of
tritium for this alternative is 0.70
compared to No Action,

The potential risk for transporting
heavy water is 6,63x10°°.

No intersite transport of LLW.

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is about 2 percent greater than No
Action dueto transporting virgin tritium
to SRS.

The potential risk for transporting
heavy water is 6.63g10°C.
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ORR

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recycling—
The relative transportation risk of
tritium for this alternative is 0.87
compared to No Action,

The potential risk for transporting
heavy water is 6.63x10°5,

No intersite transport of LLW,

Trittum Supply Alone—Tge risk for
transporting tritium for this alternative
is ebout 2 percent greater than No
Action due to transporting virgin tritinm
to SRS.

The potential risk for fransporting
heavy water is 6.63x10°°.

hilex

¢ Less Than Baseline Operations—

Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Collocated Supply and Recyeling—
The risk is zero because there is no
intersite transportation of tritum when
tritium supply and recycling are
collocated with the assembly and
disassembly function.

The potential risk for transporting
heavy water is 6.63x10°5,

For intersite transportation, credible
accidents associated with locating an
APT at Pantex would result in risks of
5.2x10°? fatal cancers per year from
radiological releases and 6.9x10 for
nonradiological releases.

Tritium Supply Alone—The risk for
transporting tritium for this alternative
is sbout 2 percent greater than No
Action due fo transporting virgin fritium
to SRS.

*

SRS

Less Then Baseline Operations—
Transportation risk is approximately
50 percent of baselioe tritium
requirement operations.

Tritiuvm Supply and Upgraded
Recycling—The transportation risk of
tritium for this allernative is the same as
No Acticao.

No transport of heavy water, thus no
tsk.

No intersite transport of LLW,

No Tritium Supply Alone.
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Accelerator Production of Tritinm  + No intersite transport of LLW. » No intersite transport of LLW.
{Continued) .

» Less Than Baseline Operations— + Less Than Baseline Operations—
Transportation risk is approzimately Transportation risk is approximately
50 percent of baseline tritium 50 percent of baseline tritium
requirement operations, requirement operations.
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ORR

» No intersite transport of LLW.

+ Less Than Baseline Operations—

Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

Panicx

» For intersite transportation of LLW,

¢redible accidents associated with
locating an APT would result in risks of
3.3x10°% fatal cancers per year from
radiological releases and 43x10°5 from
nooradiological releases.

The potential risk for {ransporting
heavy water is 6.63x10°°,

Less Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline tritium
requirement operations.

SRS

Liess Than Baseline Operations—
Transportation risk is approximately
50 percent of baseline trititm
requirement operations. '
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State of Tennessee A~16, H-36

State of Texas A—22

T :

target A—42, A—64 '

Tennessee Department of Environment and
Conservation A-16

Texas Air Control Board A-22

Texas Natural Resources Conservation Commission
A-22

Texas Technological University A—19

Texas Water Commission A-22

Toxic Substance Control Act (TSCA) A—24, H-34

transuranic (TRU) waste A-8, A-28, A—34, A—43,
A-53, A-66, A-79, G4, H-2, H-6, H-12, H-31

tritium recycling A-77

triium recycling facility A-77

Tritium Supply and Recycling Programmatic
Environmental Impact Statement (PEIS) A—1

tritium target processing facility A-32
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U.S. Fish and Wildlife Service (USFWS) C-1
U.S. Forest Service A-25 .
U.S. Geological Survey (USGS) A-3, A-11

W

Waste Experimental Reduction Facility H-12

Waste Isolation Pilot Plant (WIPP) A-10, G4,
H-12, H-35

Westinghouse Electric Corporation A-3, A-100

Y

Y-12 A-14, E-145
Y-12 Plant H-31
Yucca Mountain H~7




