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RICHLAND, WASHINGTON 99352

Department of Energy
Richland, WA 99352

October 1995
Dear Citizen:

This is the Safe Interim Storage of Hanford Tank Wastes Final Environmental
Impact Statement. The Department of Energy and the Washin?ton State
Department of Ecology have prepared the Final Environmental Impact Statement
in accordance with the National Environmental Policy Act and the Washington
State Environmental Policy Act.

This Environmental Impact Statement deals with interim actions required prior
to making decisions based on the Tank Waste Remediation System Environmental
Impact Statement, a separate Environmental Impact Statement which is being
prepared to analyze longer term waste management decisions.

This Environmental Impact Statement analyzes five alternatives for maintaining
safe storage of high level radioactive wastes currently stored in the older
single-shell tanks, the Watchlist Tank 241-SY-101, and future waste volume
associated with tank farm and other Hanford facility operations, including
alternative methods of transferring this waste across the Hanford Site. The
site-specific analyses presented in Volume 1 support the discussion of
environmental consequences related to these alternatives. Volume 2 is the
Comment Response Document which provides summaries of public comments received
on the draft Environmental Impact Statement during and after the 45-day public
comment period, and the responses to those comments.

A complete copy of the Final Environmental Impact Statement and reference
documents are available in public reading rooms and information repositories.
Their addresses are included in the National Environmental Policy Act/State
Environmental Policy Act fact sheet in Volume 1. For further information or
to request additional copies, contact:

Carolyn Haass Geoff Tallent
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U.S. Departmen of Energy Washington State Department of Ecology
P.0. Box 550, MSIN S7-51 P.0. Box 47600

Richland, WA 99352 Olympia, WA 98504-7600

(609) 372-2731 (360) 407-7112

The Department of Ener?y will issue a Record of Decision no less than 30 days
Protection A?ency_publlshes a Notice of Availability
Environmental Impact Statement.

after the Environmenta 1
in the Federal Register for the Fina

of the Record of Decision can be obtained by contacting the Office of

Communications at the phone number listed above.

Sincerely,

Paul F.X. Dunigan, Jr.
NEPA Compliance Officer
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COVER SHEET

RESPONSI BLE AGENCI ES: Lead Federal Agency: U.S. Department of Energy;
Lead State Agency: Washington State Departnent of Ecol ogy

-
-

TITLE: Safe Interim Storage of Hanford Tank Wastes, Final Environmental
I npact Statenent, Hanford Site, Richland, WAshington

CONTACTS: For further information or additional copies of this Final
Envi ronnmental | npact Statement, contact:

Carol yn Haass

U S. Departnent of Energy
P. 0. Box 550, MSIN S7-51
Ri chl and, WA 99352

(509) 372-2731

Ceof f Tal | ent

Washi ngton State Departnent of
Ecol ogy

P. 0. Box 47600

O ynpia, WA 98504-7600

(206) 407-7112

For general information on the U S. Departnment of Energy Environnental |npact
St at enent process call 1-800-472-2756 or contact:

Carol Borgstrom Director

O fice of NEPA Policy and Assistance (EH-42)
U. S. Departnent of Energy

1000 | ndependence Avenue, SW

Washi ngton, D.C. 20585

(202) 586-4600

ABSTRACT: This Final Environnental |npact Statenent is prepared pursuant to
the National Environmental Policy Act and the Washington State Environnental
Policy Act. U S Departnment of Energy and Washington State Department of

Ecol ogy have identified the need to naintain safe storage of high-Ievel

radi oactive wastes currently stored in the older single-shell tanks, Watchli st
Tank 241-SY-101 (commonly referred to as 101-SY), and future waste vol unes
associ ated with Tank Farm and other Hanford Facility operations, including a
need to provide a nodern, safe, reliable, and regulatory-conpliant replacenent
cross-site transfer capability. The purpose of this action Is to prevent
uncontrolled releases to the environnment by maintaining safe storage of tank
wastes. This action would be an interim action pending other actions that
could result fromthe Tank Waste Renedi ati on System Environnental | npact
Statement. This Final Environmental |npact Statenent analyzes five
alternatives for maintaining safe interimstorage of Hanford tank wastes.
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NEPA/SEPA FACT SHEET

DOCUMENT TI TLE AND LOCATI ON OF PRQJIECT: Safe Interim Storage of Hanford Tank
Wastes, Final Environmental |npact Statement; Hanford Site, Richland
Washi ngt on.

ABSTRACT: This Final Environnmental I|npact Statenent has been prepared
pursuant to the National Environmental Policy Act and the Washington State
Environmental Policy Act. U S. Departnent of Energy and Washington State
Department of Ecol ogy have identified the need to maintain safe storage of
hi gh-1 evel radioactive wastes currently stored in the ol der single-shel
tanks, the Watchlist Tank 101-SY, and future waste vol unes associated with
tank farm and other Hanford facility operations, including a need to provide a
nodern, safe, reliable, and regulatory-conpliant replacement cross-site
transfer capability. The purpose of this action is to prevent uncontrolled
rel eases to the environnment by nmaintaining safe storage of high-level tank
wast es.

The follow ng alternatives have been identified for maintaining safe interim
storage of Hanford tank wastes during the interim period prior to naking and

i mpl ementi ng decisions as part of the Tank Waste Renedi ati on System
Environmental Inpact Statenment. A conplete description of the alternatives is
provided in Section 3. Section 5 provides an assessnment of environnental

I mpacts which would result frominplenenting each alternative

Preferred Alternative - The preferred alternative consists of construction and
operation of a replacenent cross-site transfer system a retrieval and
transfer systemin Tank 102-SY to renove transuranic sludge and residua
supernatant, continued operation of the existing m xer Punp in Tank 101-SY to
mtigate its flammabl e gas safet¥ i ssue, and transfer of salt well |iquids
from single-shell tanks and facility waste streams from the 200 West Area to
avai | abl e exi sting doubl e-shell tank space in the 200 East Area. The initial
cross site waste transfers would utilize the existing cross-site transfer
system At the tine the replacenment transfer system becormes operational

waste would be transferred exclusively via the replacenent cross-site transfer
system

Truck Transfer Alternative - The truck transfer alternative consists of
constructing and operating a high level radioactive waste load facility and a
wast e unl oad facilltY, and using tanker trucks to transfer salt well |1quids
from the single-shell tanks and facility waste streams from the 200 West Area
to avail abl e existing doubl e-shell tank space in the 200 East Area. This
alternative includes use of the existing roadways utilizing either a nodified
tanker trailer truck or the LR-56(H) truck. The continued operation of the
existing mxer punp in Tank 101-SY would nmitigate its flammable gas safety

i ssue.

Rail Transfer Alternative - The rail transfer alternative consists of
constructing and operating a high |level radioactive waste |load facility and a
waste unload facility, and using rail tanker cars to transfer salt well
liquids fromthe sin?Ie-sheII tanks and facility waste streams from the 200
West Area to available existing double-shell tank space in the 200 East Area.
The rail transfer also includes construction of additional railway segments,
operation of a railcar, and continued operation of the existing mxer punmp in
Tank 101-SY to nmitigate its flammabl e gas safety issue.

New Storage Alternative - The new storage alternative consists of

construction and operation of two new doubl e-shell tanks and their associated
facilities, the replacenent cross-site transfer system and retrieval and
transfer systens for Tanks 102-SY and 101-SY. This alternative includes
retrieval and dilution of Tank 101-SY and transfer of the waste to one or both
new tanks to nmitigate its flanmmable gas safety issue, renoval of sludge and
resi dual supernatant waste from Tank 102-SY, and transfer of salt well [|iquids
from the single-shell tanks and facility waste from the 200 West Area to
avai | abl e existing double shell tank space in the 200 East Area. The existing
cross site transfer systemwould be utilized until the replacenent systemis
operational. The operation of the transfer systens would be simlar to the
met hod described in the preferred alternative.

No Action Alternative - The no action alternative consists of continued
retrieval of salt well liquids from 200 Wst Area single-shell tanks and
transfer of West Area facility waste streans fromthe 200 West Area to
avai | abl e exi sting doubl e-shell tank space in the 200 East Area. The waste
streans and salt well liquids would be transferred to the extent possible
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utilizing the existing cross-site transfer system capability via Tank 102-SY.
In addition, operation of the existing mixer punp in Tank 101-SY woul d
continue to nmitigate its flanmabl e gas safety issue.

PROPONENT: U.S. Departnent of Energy

RESPONSI BLE OFFI CI ALS AND AGENCI ES: Lead Federal Agency: John \Wagoner of the

U S. Departnent of Energy; Lead State Agency: Mke WIson of the Washington
State Departnment of Ecol ogy
CONTACTS: For further information or additional copies of this Final

Envi r onnent al cont act :

Ceof f Tal |l ent

| npact St at enent

Car ol yn Haass
U. S. Departnent of Energy Washi ngton State Departnent
P. O Box 550, MsSIN S7-51 P. 0. Box 47600

Ri chl and, WA 99352 A ynpia, WA 98504-7600
(509) 372-2731 (360) 407-7112

For general information on the U S. Department of Energy Environmnental
St atenent process, call 1-800-472-2756 or contact:

Carol Borgstrom Director

O fice of NEPA Policy and Assistance (EH-42)
U. S. Departnent of Energy

1000 | ndependence Avenue SW

Washi ngton, D.C. 20585

(202) 586-4600

LI CENSES (PERM TS) REQUI RED:

of Ecol ogy

| npact

The following is a sunmmary of potential permts and approvals required for the
actions described within this Environnmental |npact Statenent.

Envi r onment al Perm t/ Appr oval Regul at ory
Medi a or Requirenent Regul ati on Agency
Air Em ssions Radi ati on Air Em ssions WAC 246- 247 Washi ngton State
Program Depart ment of
Heal t h
Air Em ssions Nati onal Em ssions 40 CFR 61 WAshi ngton State
Standards for Hazardous Subpart H Depart ment of
Air Pollutants Heal t h
Air Em ssions Noti ce of WAC 173-400, Ecol ogy
Construction WAC 173-460, Bent on County
New Source Revi ew Air Pollution
Cont r ol
Aut hority
Soi |l Col um Solid Waste Discharge WAC 173- 216 Ecol ogy
Wast ewat er Perm t
Di sposal
Soi |l Col um Approval of Engi neering WAC 173- 240 Ecol ogy
Wast ewat er Report, Plans and Speci -
Di sposal fications, and Operations
and Mai ntenance Manual
Donesti c Septic Systens design WAC 246- 272 Washi ngton State
WAst ewat er appr oval Depart ment of
Di sposal Heal t h
Danger ous Dangerous Waste Permit, WAC 173-303 &  Ecol ogy
Wast e Resource Conservation and 40 CFR 264,
Recovery Act 265, 270
Under gr ound Tank Permt WAC 173- 360 Ecol ogy
St orage Tanks
Al Media Cul tural Resource Review 36 CFR 800 U.S. Departnent
Cl ear ance of Energy State
H storic
Preservation
Ofice

Al Media 50 CFR 402.6 U.S. Fish and

Endanger ed Speci es
Wldlife Service

Appr oval

AUTHORS AND PRI NCI PAL CONTRI BUTORS: A listing of authors and princi pal

contributors to this Final Environnental |npact Statenent and the subject area
of their contributions is in Section 8 of this Final Environmental |npact
St at enent .

FI NAL ENVI RONMENTAL | MPACT STATEMENT DATE OF | SSUE:
of Safe Interim Storage of Hanford Tank WAstes Fi nal
Statenent is October 1995.

DATES FOR FINAL ACTIONS: Anticipated availability of the Safe Interim Storage
of Hanford Tank Wastes Record of Decision is Novenber 1995. The Record of

Anticipated availability
Envi ronment al | npact
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Decision will be published in the Federal Register.

RELATED DOCUMENTS:  Environnental |npact Statenment technical reports,
background data, naterials incorporated by reference, and other related
docunents are available either through the contacts listed in the "Contacts"
Section, or at:

DOE Freedom of Information DOE Public Readi ng Room
Readi ng Room Vashi ngton State University
Forrestal Building Tri-Cties Branch
1000 | ndependence Ave. S. W, 100 Sprout Road
Washi ngton, D.C. Ri chl and, WA
and at the following U S. Departnent of Energy information repositories:
Uni versity of Washington CGonzaga University
Suzzall o Library Fol ey Center
Gover nment Publicati on Room E. 502 Boone
Seattle, WA Spokane, WA

Portland State Uni versit%
Branford Price MIlar Library
SW Harri son and Park

Portl and, OR

Copi es of the Environnental Inpact Statenent are available free of charge to
the interested public through the contacts listed in the "CONTACTS' Section.

.E.._- .E.._- .E.._- .E.._- .E.._-
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Cover letter from Paul F.X. Dunigan, J. NEPA Compliance Officer DOE
COVER SHEET

NEPA/SEPA FACT SHEET

VOLUME 1 TABLE OF CONTENTS

VOLUME 2 TABLE OF CONTENTS (Not available electronically)
ACRONYMSAND ABBREVIATIONS

ELEMENTS

VOLUME 1 TABLE OF CONTENTS

SUMMARY

BACKGROUND OF THE HANFORD SITE
PURPOSE AND NEED FOR ACTION
DESCRIPTION OF ALTERNATIVES

AFFECTED ENVIRONMENT

COMPARISON OF ENVIRONMENTAL IMPACTS
CUMULATIVE EFFECTS

STATUTORY AND REGULATORY REQUIREMENTS
SUMMARY REFERENCES

1 INTRODUCTION

1.1 RELATIONSHIPTO TANK WASTE REMEDIATION SYSTEM ENVIRONMENTAL IMPACT
STATEMENT

1.2 BACKGROUND OF THE HANFORD SITE

1.2.1 SITE HISTORY

122 TANK SAFETY ISSUES AND WATCHLIST TANKS

1.2.3INTERIM STABILIZATION OF SINGLE-SHELL TANKS

1.24 OTHER TANK WASTE MANAGEMENT CONSIDERATIONS

1.3 MODIFICATION OF THE DRAFT ENVIRONMENTAL IMPACT STATEMENT
1.3.1 PREFERRED AL TERNATIVE

1.3.2 NEW STORAGE ALTERNATIVE

1.3.3 SITING OPTIONS

1.34TANK 103-SY AND OTHER WATCHLIST TANKS

1.3.5 EXISTING CROSS-SITE TRANSFER SYSTEM

1.3.6 OTHER WASTE TRANSPORT MODES

1.3.7RETRIEVAL OF TANK 102-SY
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SECTION 1 REFERENCES
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2 PURPOSE AND NEED FOR ACTION
3 DESCRIPTION OF ALTERNATIVES

3.1 ALTERNATIVES
3.1.1 PREFERRED AL TERNATIVE

3.1.1.1 Existing Cross-Site Transfer System
3.1.1.2 Replacement Cross-Site Transfer System
3.1.1.3 Retrieval Systems

3.1.1.4 Mixer Pump
3.1.1.5 Interim Stabilization

3.1.2 TRUCK TRANSFER ALTERNATIVE

3.1.2.1 Truck Transfer Vehicles

3.1.2.2 L oad and Unload Facilities

3.1.3RAIL TRANSFER ALTERNATIVE

3.1.3.1 Rail Transfer Vehicle

3.1.3.2 L oad and Unload Facilities

3.1.4 NEW STORAGE ALTERNATIVE

3.1.4.1 New Tanks Facilities

3.1.4.2 Dilution and Retrieval

3.1.5NO ACTION ALTERNATIVE

3.2ALTERNATIVES CONSIDERED BUT DISMISSED

3.2.1 RESOl VE FLAMMABLE GAS SAFETY ISSUES EXPEDITIOUSLY
3.2.2 TANK WASTE REMEDIATION SYSTEM DECISION-MAKING
3.2.3 NONCOMPLIANT

3.3 COMPARISON OF ALTERNATIVES

3.3.1 REMOVE SWL TO REDUCE SST LEAKS

3.3.2 PROVIDE COMPLIANT CROSS-SITE WASTE TRANSFER CAPABILITY
3.3.3 PROVIDE ADEQUATE STORAGE

3.34 MITIGATE HYDROGEN GENERATION IN TANK 101-SY
SECTION 3 REFERENCES

4 AFFECTED ENVIRONMENT

4.1 GEOLOGY, SEISMOLOGY, AND SOILS
4.1.1 GEOL OGIC RESOURCES

4.1.1.1 Topography and Geomorphology
4.1.1.2 Stratigraphy and L ithology
4.1.1.3 Mineral Resources

4.1.1.4 Geologic Processes

4.1.2 SEISMOL OGY

4.1.2.1 Tectonic Setting

4.1.2.2 Earthquake History

4.1.2.3 Earthquake Ground Motion

4.1.2.4 Geologic Hazards
4.1.3SOILS

4.2 WATER RESOURCES AND HYDROLOGY
4.2.1 SURFACE WATER
4.2.1.1 Occurrence and Characteristics

4.2.1.2 Floodplains and Runoff

4.2.1.3 Water Quality
4.2.2 VADOSE ZONE

4.2.2.1 Infiltration
4.2.2.2 Perched Water
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4.2.2.3 Soil Moisture
4.2.3 GROUNDWATER

4.2.3.1 Hydrogeol ogic Setting

4.2.3.2 Aquifer Characterization
4.2.3.3 Ground-water Flow

4.2.3.4 Ground-water Contamination
4.2.3.5 Ground-water Uses

43 PHYSICAL ENVIRONMENT
4.3.1 METEOROLOGY, CLIMATOLOGY, AND AIR QUALITY
4.3.1.1 Wind

4.3.1.2 Temperature and Humidity
4.3.1.3 Precipitation

4.3.1.4 Fog and Visibility

4.3.1.5 Severe Weather

4.3.1.6 Atmospheric Dispersion

4.3.1.7 Air Quality

4.3.2 RADIATION

4.3.2.1 Radiation Monitoring Programs
4.3.2.2 Radiation Monitoring Reporting
4.3.3 SOUND LEVELS AND NOISE
4.3.3.1 Background Noise Information

4.3.3.2 Environmental Noise Regulations
4.3.3.3 Hanford Site Sound L evels

4.4 ECOL OGY

4.4.1 VEGETATION

4.42 WILDLIFE

443 THREATENED OR ENDANGERED SPECIES

4.4.3.1 Threatened or Endangered Plant Species
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4.8.2 ARCHAEOL OGICAL RESOURCES
4.8.3 NATIVE AMERICAN CONCERNS
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5 ENVIRONMENTAL IMPACTS
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ACRONYMSAND ABBREVIATIONS

X chi, concentration, C/n8B

X Q at mospheri ¢ di spersion factor

u mcron; as a unit of neasure equivalent to 10-6 neters

ug m crogram

um m cronet er

ACA H Anerican Conference of Governnental |ndustrial Hygienists

AEA Atom ¢ Energy Act

Al RFA Anerican Indian Religious Freedom Act

ALARA as | ow as reasonably achi evabl e

ARAR Appl i cabl e Rel evant and Appropriate Requirement

ARR Al rborne Rel ease Rate

ASI L accept abl e source inmpact |evel

Ba Bur bank Sandy Loarmny

BARCT Best Avail abl e Radi onucli des Control Technol ogy

BDBE beyond desi gn basis earthquake

BNL Br ookhaven National Laboratory

Bq becquer el

BSW boundi ng slurry waste

BTU British Thermal Unit

BW P Basalt Waste Isolation Project

C Cel si us

CAA Clean Air Act

CAM conti nuous air nonitor

CASS Comput er Automated Surveill ance System

CBC Col unbi a Basin Col | ege

Ccol chronic dail ¥ i nt ake

CEDE Committed Effective Dose Equival ent

CEQ Counci | on Environnental C%Jal ity

CERCLA Conpr ehensi ve Environnental Response, Conpensation, and
Liability Act

cfm cubic feet per mnute

CFR Code of Federal Regul ations

a curie

CLUP Conpr ehensi ve Land Use Pl an

cm centi neter

CO car bon nonoxi de

Csz Cascadi a Subduction Zone

QWA Cl ean Water Act

dB deci bel

dB( A) A-wei ghted sound | evel

DBA desi gn basis accident

DBE desi gn basi s earthquake

DCG derived concentration guidelines

DCRT doubl e-cont ai ned receiver tank

DN Di | ute Non- Conpl exed

DNFSB Def ense Nucl ear Facility Safety Board

DOD U S. Departnment of Defense

DOE U S. Departnent of Energy

DCE- HQ U. S. Departnent of Energy, Headquarters

DCE- RL U S. Departnment of Energy, R chland (V\Ashl ngton) Operations

DCOH Washi ngton State Department of Health

DOT Department of Transportation

DST doubl e-shel I tank

E. O Executive Order

EA Envi ronment al Assessnent

Ecol ogy Washi ngton State Department of Ecol ogy

ECSTS existing cross-site transfer system

EDNA envi ronnent al designation for noi se abatenent

EEO Equal Enpl oynment Opportunity

El S Envi ronnmental | npact Statenent

El Ephrata Sandy Loany

EMSL Envi ronnment al Mol ecul ar Sci ence Laboratory

EPA U S. Environnental Protection Agency

ERDF Envi ronnmental Restoration Di sposal FaC| lity

ERPG Ener gency Response Pl anni ng Qui delines
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ESE east - sout heast
F Fahr enhei t
FONSI Fi nding of No Significant Inpact
FS Feasibility Study
ft foot or feet
ftn2 square foot or feet
ft~3/ sec cubic foot or feet per second
FY fiscal year
/g gram per gram
g gram
g gravity
gal gal I on
gpd gal | ons per day
pm gal l ons per mnute

E gas rel ease event
ha hect are
He Hezel #Sand)
HEGA hi gh-efficiency gas adsorption
HEME hi gh-efficiency mst elimnator
HEMF hi gh-efficiency netal filter
HEPA hi gh-efficiency particulate air
HLW hi gh-1 evel waste
HVS Hanf ord Meteorol ogical Station
hp hor sepower
HP Heal t h Physi cs
HQ hazard quoti ent
hr hour
HRA Hanford Reredi al Action
HSDP Hanford Site Devel opment Pl an
HSWA Hazardous and Solid Waste Amendnents
HVAC heating, ventilation, and air-conditioning
HAVA Hazar dous Waste Managenent Act
Hz Hertz
| CE instrumentation, control, and electrical
I CR i ncremental cancer risk
in i nch
I NEL I daho Nati onal Engineering Laboratory
I TRS Initial Tank Retrieval System
kg ki | ogram
Kgal 1,000 gallons
km ki | oneter
km2 square kiloneters
L liter
I b ound
LCF atent cancer fatality
Leq equi val ent sound | evel
LFL lower flammability limt
LI GO Laser Interferometer Gavitational -\Wave Cbservatory
LLNL Law ence Livernore National Laboratory
LLW | ow- | evel waste
LOOP | oss of off-site power
LGS Level of Service
L/mn liters per mnute
m nmet er
m2 square neters
m3/s cubic meters per second
M&O managenent and operations
MAP Mtigation Action Plan
VECSI maxi mal |y exposed off-site individual
ngy ml1ligram
m mile
m "2 square mnle
mm mllinmeter
WM Modi fied Mercalli Intensity
MoU Mermor andum of Under st andi ng
nmph m | es per hour
nrem mllirem
Vs surface wave magnitude
VSL mean sea | evel
MATF Mul ti - Function Waste Tank Facility
NAAQS National Anmbient Air Quality Standards
NAGPRA Native American Graves Protection and Repatriation Act
NaCH sodi um hydr oxi de
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NCAW Neutralized O addi ng Acid Waste
nCi nanocurie
NCRW Neutralized O addi ng Renpbval Waste
NEPA Nat i onal Environnental Policy Act
NESHAPS Nati onal Emi ssions Standards for Hazardous Air Pollutants
NH3 amoni a
NHPA National Historic Preservation Act
NO2 ni trogen di oxi de
NCA Notice of Availability
NOC Notice of Construction
NO Noti ce of Intent
NI OSH National Institute for Cccupational Safety and Health
NOx ni trogen oxides
NPDES National Pollutant Discharge Elimnation System
NRC Nucl ear Regul atory Conmi ssion
NRHP National Register of Hi storic Places
NSF Nati onal Science Foundation
NTF New Tank Facility
aaMm operation and nai ntenance
OSHA Cccupational Safety and Health Administration
OSR Qper ational Safety Requirenent
QU operabl e unit
ow/P Qper ati onal Waste Vol une Projection
P. L. Public Law
pCi pi cocurie; as a unit of neasure equivalent to 1 x 10-12 curie
PFP Pl ut oni um Fi ni shi ng Pl ant
PGA peak ground accel eration
PM particul ate matter
PMLO particulate matter less than 10 microns in dianeter
PNL Pacific Northwest Laboratory
ppb parts per billion
ppm parts per mllion
ppnv parts per mllion vol une
PPSS past practice sluicing system
PSAR prelimnary safety analysis report
PSD Prevention of Significant Deterioration
PSE prelimnary safety eval uation
Si pounds per square inch
PSI CSF punp systeminstallation containment seal fixture
PUREX Pl ut oni um Urani um Extracti on Pl ant
QA qual ity assurance
Q@ quality control
RAEP Radi ati on Air Em ssions Program
RCRA Resource Conservation and Recovery Act
RCSTS repl acenent cross-site transfer system
RCW Revi sed Code of Washington
rem Roent gen equi val ent man
Rf D ref erence dose
RFETS Rocky Flats Environnental Technology Site
RI Rermedi al I nvestigation
ROD Record of Deci sion
Rp Rupert (Sand)
rpm revol utions per mnute
RWVC Radi oacti ve Waste Managenent Conpl ex
SA Saf ety Assessnment
SAR safety anal ysis report
SARA Superfund Amendnents and Reaut horization Act
SARP Safety Anal %si s Report for Packagi ng
scfm standard cubic feet per mnute
SEPA State Environnental Policy Act
SF sl ope factor
SHPO State Historic Preservation Oficer
SIS Safe Interim Storage
So2 Sul fur di oxi de
SR State Route
SST si ngl e-shel |l tank
Supply System Washi ngt on Public Power Supply System
Sv Si evert
SWDP Solid Waste Discharge Permt
SW salt well liquids
TEDF Treated Effluent Disposal Facility
TRU Transur ani c
TSCA Toxi ¢ Substances Control Act
TSD treatnment, storage, and disposal
TSP total suspended particul ate
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TSR
TVRS

W PP

WSU- TC

yd”3
yr

Techni cal Safety Requirement
time weighted average
Tank Waste Renedi ation System

United States

Uni versity of California Research Lab
United States Code

U S. Departnment of Agriculture

U.S. Fish and Wldlite Service

unrevi ewed safety question

vol atil e organi ¢ conpound

Washi ngton Admi ni strative Code

West Area facility waste ] _
Washi ngton Departnent of Fish and Wldlife
West i nghouse Hanford Conpany

Waste Isolation Pilot Plant

Waste Receiving and Processing Facility
wast e vol une reduction factor

Washi ngton State University-Tri-Cities

cubic yard
year

.E
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=
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2 PURPOSE AND NEED FOR ACTION

In the Draft SIS EIS, DOE and Ecol ogy identified a purpose and need to resolve
near-term tank safety issues associated with hydrogen gas generation in
Watchlist tanks while continuing to provide safe storage for other Hanford
wastes. These Watchlist tanks were i1dentified pursuant to P.L. 101-150,
section 3137 "Safety Measures for Waste Tanks at Hanford Nucl ear Reservation"
of the National Defense Authorization Act 1991. Since the issuance of the
Draft SIS EIS, use of the mxer punp in Tank 101-SY has been successful in
mtigating issues associated with hydrogen production, pressure generation,
and unacceptable high flammbility [evels for hydrogen. DCE now believes that
through continued use of mixer punps, waste exhibiting gas rel ease activity
may continue to be safely stored in existing tanks and may not need to be
renoved and diluted prior to final treatment for disposal

Consistent with the Draft SIS EIS, DOE and Ecol ogy recognize the need to
continue to provide safe storage of high-level radioactive tank wastes while
supportln% tank farm nanagenent and operations prior to inplenmenting decisions
made in the TWRS EIS. To nminimze the risk of managing tank waste, a nodern
safe, reliable, and regulatory conpliant replacenent cross-site transfer
capability is needed to nove wastes between the 200 West and 200 East Area
tank farns in support of the Tri-Party Agreement MIlestone M 43-07A. This is
especially true in the 200 West Area where there is far |ess useabl e DST
capacity than there is waste in SSTs. The replacenment waste transfer
capability would provide the neans to nove waste to the avail able DST capacity
| ocated in the 200 East Area.

However, the ECSTS has been recently tested for integrity and was found
suitable for punﬂing sel ected wastes such as supernatant from 102-SY and SW.s.
Wast es such as these may be punped, subject to periodic integrity testing,
whil e conpliant transfer capability is under devel opnment.

This Final SIS EI'S anal yzes the following alternatives to suPport conti nued
safe storage and tank farm waste nanagenent activities: preferred

alternative; truck transfer alternative;, rail transfer alternative, new
storage alterative; and no action alternative. Additionally, this EIS will
|dent|fY those alternatives which have been disnissed based on their inability
to resolve safety issues expeditiously within the confines of an interim
action.

The alternatives evaluated in this Final SIS EI'S would provide DCE the ability
to manage Hanford tank waste safely and in conpliance with RCRA, 40 CFR
264. 193 and Washi ngton State Dangerous Waste Regul ations, WAC 173-303-640.

Based on current tank waste managenent and operation activities, the SI'S Final
El S addresses the need to do the foll ow ng:

Remove SW.s from ol der SSTs to reduce the likelihood of |iquid waste
escaping fromthe corroded tanks into the environment. Many of these
tanks have | eaked and new | eaks are developing in these tanks at a rate
of nore than one per year.

Provide ability to transfer the tank wastes via a conpliant systemto
mtigate any future safety concerns and use current or future tank space
al | ocati ons.

Provi de adequate tank waste storage capacity for future waste vol unes
associated with tank farm operations and other Hanford facility

operati ons.

M tigate hydrogen generation in Tank 101- SY.
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3 DESCRIPTION OF ALTERNATIVES

This section describes the alternatives available to DOE and Ecol ogy to
satisfy the followi ng purpose and need statenment described in detail in
Section 2.

Remove SW. from ol der SSTs to reduce the likelihood of Iiquid waste
escaping fromthe corroded tanks into the environnment. Many of these
tanks have | eaked and new | eaks are developing in these tanks at a rate
of nore than one per year.

Provide ability to transfer the tank wastes via a conpliant systemto
n}flgate any future safety concerns and use current or future tank space
al | ocati ons.

Provi de adequate tank waste storage capacity for future waste vol umes
associated with tank farm operations and other Hanford facility
oper ati ons.

M tigate hydrogen generation in Tank 101-SY.

This section al so discusses alternatives considered but disnissed and conpares
al ternatives.

Section 3.1 describes the alternatives that have been considered to neet the
pur pose and need which include:

Preferred Alternative
Truck Transfer Alternative
Rail Transfer Alternative
New Storage Alternative
No Action Alternative.

Section 3.2 discusses alternatives considered but dism ssed from detail ed
evaluation in this EIS. Even though these alternatives are not fully
evaluated in this EIS, DOE and Ecology are continuing to evaluate these and
other alternatives for their ability to neet future waste nmanagenent needs and
to satisfy the purpose and need statement as described in Section 2.

Section 3.3 conpares the alternatives described in Section 3.1. This )
conpari son identifies the sBepl fic technical actions within each alternative
to neet the objectives established in Section 2.

3.1 ALTERNATIVES

This section describes the follow ng alternatives:

Preferred Alternative
Truck Transfer Alternative
Rail Transfer Alternative
New Storage Alternative
No Action Alternative.

The facilities described for each of the alternatives are currently in
conceptual desi Pn except for the RCSTS which has a conpleted definitive
design. The follow ng descriptions have been provided for anal ytical
pur poses.

3.1.1 PREFERRED ALTERNATIVE

The preferred alternative proposes the construction and operation of an RCSTS,
a retrieval and transfer systemin Tank 102-SY, and continued |long-term
operation_of the existing mixer punp in Tank 101-SY. This alternative
proposes Tank 102-SY solids and residual supernatant, SW from SSTs, and WAFW
woul d be transferred to safe storage in existing DSTs in the 200 East Area.
The initial waste retrieval and transfers would use the existing transfer pump
in the Tank 102-SY and the ECSTS. At the tine the RCSTS becones operational,
waste woul d be transferred exclusively via the RCSTS. The existing Tank 102-
SY solids would be retrieved by either slurry punping utilizing the ITRS, or
hydraulic sluicing based on the past practice sluicing. Refer to Section
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1.2.4 for additional information on Tank 102-SY retrieval

The preferred alternative would suEport t he objectives of renoving and
transferring SW.s to reduce the likelihood of liquid waste escaping into the
environnent. In addition, the preferred alternative would satisfy the
objective to maintain the ability to transfer tank wastes via a conpliant
systemto take advantage of current or future tank space allocations.

I mpl ementing the preferred alternative would support transfer of facility
waste and provide capability to mtigate any future safety concerns or waste
vol umes associated wth tank farm operations as well as Hanford facility
operations. The use of the mxer punp in Tank 101-SY would continue to
mtigate the flammbl e gas safety concerns in this tank, precluding the need
for dilution and retrieval of Tank 101-SY

Sections 3.1.1.1 through 3.1.1.5 describe the construction and operation of
the specific actions proposed for the preferred alternative. A genera
process diagram of the preferred alternative is shown in Figure 3-1

3.1.1.1 Existing Cross-Site Transfer System

- The ECSTS began operatinP in
1952 and was used originally to transfer high- and |ow-1|evel radioactive waste
solutions fromthe 200 East Area to the 200 West Area for recovering uranium
metal at UPlant. During its 40 years of service, the system also transferred
liquid waste from 200 West to 200 East Areas for evaporative concentration and
subsequent storage in the 200 East Area tank farnms. The waste streans
originated from process points in both areas including B Plant, PFP, PUREX, T
Plant, S Plant, and the various tank farns. Earlier in its operating history,
four of the six lines are believed to have plugged. The ECSTS was renoved
fromservice in the late 1980s. One of the remaining lines was recently
tested and was used successfully to transfer supernatant waste from Tank 102-
SY to the East Area tank farnms. The results of the testing program are

di scussed in detail in the follow ng operation section.

Description - The ECSTS consists of six 8-centimeter (cm) [(3-inch (in)]

di ameter stainless steel pipelines within a concrete encasenment and a vent
station. The encasenent consists of a reinforced concrete box [1.5 m (5 ft)
wide by 0.6 m (2 ft) higﬁ] whi ch provides a 15-cm (6-in) high void space to
accompdate the transfer lines. The encasenent is buried from1.5 to 5 m (5
to 15 ft) bel ow grade, depending on |ocation. The pipelines are supported

_Figure (Page 3-4) _ _
Figure 3-1. Preferred Alternative Process Di agram

at roughly 5 m (15 ft) intervals and at each of the bends, and anchored
approximately every 90 m (300 ft). The lines terninate at two diversion
boxes, 241-ER-151 and 241-UX-154 in the 200 East and West Areas, respectivel
where they interface with 200 East and West Area transfer piping (Figure 3-2).

The diversion boxes are constructed of reinforced concrete and neasure
aﬁprOX|nater 14-m (45-ft) long, 3-m (10-ft) wi de, and 5-n1(17-ft% deep
Their function is to re-route waste solutions to other diversion boxes wthin
the tank farnms. The vent station, 241-EW 151, is |ocated roughly n dway
between the 200 East and West Areas and serves as an air exhaust intake point
to vent the lines during waste transfer and flushing. The vent station Is
al so made of reinforced concrete, neasuring approximately 5 m (17 ft) long, 3
m (10 ft) wide, and 5 m (17 ft) deep. Fromthe vent station, the encasenent
sl opes downwards in both directions and drains |iquids back to the diversion
boxes. The diversion boxes and the vent station are equi pped with |eak
detection equipnent, and the vent station is equipped with a high-efficiency
particulate air (HEPA) filter to reduce the chance for airborne rel eases
during pipeline pressure checks. The area surroundin? the vent station is

e

moni tored for above-normal radiation |evels should a ak occur.
eration - In 1988, DOE-RL perfornmed an audit on the ECSTS to assess its
ability to neet projected waste transfer requirements (DOE 1988). Based on

this audit, WHC subsequently performed an engineering study on the ECSTS (VWHC
1993a). The functi onal de5|?n criteria analysis found the follow ng
deficiencies with portions of the ECSTS (WHC 1995a).

Segnents |ack secondary contai nment and | eak detection capability as
speci fied by Washington State and Federal regul ations.

Segnents constructed of relatively thin-walled pi pes have exceeded or
are nearing the end of their design life.

A segnent in the 200 West Area provides a transfer function that has no

Paprup, which could lead to |Iong-term system outages should this section
ail.
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_Figure (Page 3-6) _
Fi gure 3-2. ECSTS Fl ow Schenatic

In May of 1995, DOE tested the integrity of one of the transfer |ines using
pressurized water. The test results showed that the line is intact. In late
July and early August of 1995, approximtely 1,644,000 L (435,000 gal) of
supernatant from Tank 102-SY was transferred through this line to the 200 East
Area. Future waste transfers would include SW from SSTs in the 200 West
Area, and other dilute process wastes from the 200 West Area facilities.
These wastes would be accunulated in Tank 102-SY, the 200 West Area receiving
and staging tank for facility wastes and retrieved SW from SST. From Tank
102- SY waste woul d be punped into the ECSTS for transfer into avail able DSTs
in the 200 East Area.

Wil e the recent pressure test and waste transfer were successful, the lines
| ack the pressure rating and punping caFabiIities for transferring 200 West
Area tank wastes containing solids or slurried wastes without the risk of
plugging the line. The ECSTS may suffice for transporting SW and other
dilute solutions in the near-term however, the ECSTS could not transfer
slurried wastes such as those present in Tanks 102-SY or 101-SY.

3.1.1.2 Replacement Cross-Site Transfer System

- The proposed RCSTS woul d

consi st of two new parallel encased pipelines to connect the 241-SY-A and -B
val ve boxes in the 200 West Area with the 244-A Lift Station in the 200 East
Area. The proposed RCSTS is shown in Figure 3-3. The line would be capable
of punping slurried waste (liquid waste containing sonme solids) fromthe SY
Tank Farmin the 200 West Area to 200 East Area and liquid waste in either
direction. Non-slurry, low activity liquid waste could be transferred from
200 East Area to 200 West Area using the existing 200 East Area Tank Farm
transfer punps.

The RCSTS woul d be approximately 10 km (6.2 m) long and consist of one
di versi on box, one booster punp, a vent station, and all associated
instrunentation and el ectrical connections.

Figure (Page 3-8)
Fi gure 3-3. RCSTS Flow Schenatic

A site selection process was devel oped for the RCSTS, which considered

engi neering constraints, potential environmental effects, and agency and

st akehol der invol verent. Appendix B provides a detail ed description of the
siting process. As a result of the siting process, an optional route has been
eval uated which is a slight nodification to the primary RCSTS route. The
optional route would follow al ong an existing roadway adjacent to the 200 West
Area, as depicted in Figure 3-4.

Description - The RCSTS |ines would consist of two 8-cm (3-in) dianeter
stainl ess steel pipes, each encased in a 15-cm (6-in) carbon steel outer pipe
to provide secondary containment as required by Federal and state regul ations,
and DOE design criteria. A cross-section of the RCSTS is shown in Figure 3-5
The lines would be sloped at |east 0.25 percent to allow gravity draining and
woul d be buried, berned, or appropriately shielded for radiation and freeze
protection. The pipeline would be designhed to prevent corrosion (rust) from
the netal pipes contacting the soil. Both pipelines would be insulated with
pol yur et hane foam and covered with a fiberglass jacket. The proposed RCSTS
?BSBd)be designed to performto the follow ng design paranmeters (DOE 1993, WHC
a

specific Gavity 1.0 to 1.5 o

I scosity 10.0 to 30.0 centi poise

Sol i d Content 0.0 to 30.0 vol %

Design Vel ocity 1.4 to 1.8 nmlsecond gs) (4.5 to 6 ft/s)
Tenper ature 2y to 93y C (35y to 200y F)

Phessure igooto 1,200 | bs/square inch (psi)

p .

Design Life 40 years

Particle Size 0.5 to 4,000 mcrons (-)

Exi sting valve pits would connect the RCSTS to existing pipelines to
facilitate liquid waste transfer between the 200 West and East Areas. A
booster punp would be located in the diversion box and would provide the power
to transfer waste slurries at the mininumrequired velocity to prevent the
lines from plugging. A vent station would be located at the high point of the
transfer system Its function would be to introduce air into the l[ines after
a transfer to facilitate draining the primary contai nment pipes.

Fi gure (Page 3-10
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Fi gure 3-4. ECSTS and RCSTS Locations

_Figure (Page 3-11
Figure 3-5. Cross-Section of the RCSTS

Both the diversion box and the vent station would be equipped with stainless
steel liners and have provisions for washing down radi oactive contamination

col l ecting accunulated |iquids, and routing the liquids back to the tank farns
via the RCSTS. The diversion box and the vent station would have connections
for attaching portable ventilation systens during maintenance. A concrete
cover with access bl ocks woul d provide radiation shielding and weat her
protection from rainwater and snow nelt. |If required, perineter fences may be
Installed to prevent intrusion by unauthorized personnel.

Instrunmentation and el ectri cal eguipnent woul d be enclosed in a weat her
shelter |ocated adjacent to the diversion box and vent station. These weather
shelters would require heating and cooling capability to protect the equi prment
from tenperature extrenes.

Shielding requirements for liquid waste fromthe SY Tank Farmto the 244-A
Lift Station would be based on a "worst case" source term and assunme that the
pi pelines and valves are full of liquid waste. All process piping would have
sufficient earth cover to reduce personnel exposure to as |ow as reasonably
achi evabl e (ALARA), and would not exceed 0.05 nrem hour (hr) at grade. The
dLversi?n box and cover would attenuate radiation levels to 0.05 nrenmf hr at
the surface.

Construction - The RCSTS woul d be constructed over a period of approximately
21 nonths and would require a peak workforce of approxinmately 80 workers.
These workers could be additions to the current Hanford Site workforce.
Construction of the RCSTS would consist of site preparation, system
construction, and other construction activities.

The RCSTS would include work in the 600, 200 East, and 200 West Areas. Except
for the inter-tie goints with existing pipe work, the RCSTS would be routed
around contami nated soil. The 10-km (6.2-m) pipe route and the areas for the
vent station and the diversion box would be cleared and grubbed. New grave
roads would be constructed to access the diversion boxes and vent station. No
demolition or relocation of existing structures would be required. Due to
bori ng nmethods proposed during construction, no road closures would be
expected. Approximately 30 ha (74 acresL of land would be cleared. During
the construction period, conditions for blowi ng dust would be nonitored. If

wi nds exceed approxi mately 24 kil onmeters per hour (knph% [(15 m per hour
(nph)], dust control neasures would be inplenmented, such as applying water or
a soll fixative. Any construction activities in contam nated areas woul d be
perforned by workers with radiation training using established radiation work
procedures. Construction procedures in contam nated areas would al so include
the use of greenhouse covers and continuous air nonitoring.

The material excavated for pipeline construction would be stored along the
opened excavation and reused to backfill the conpleted piping and finish
grading the disturbed |land. The material excavated for constructing the

di version boxes and vent station would be reused to backfill around the
compl eted structure and finish grading the surroundi ng di sturbed areas.
Excavation and backfill and grading activities would be perforned with self-
| oadi ng scrapers, bulldozers, backhoes, and road graders. The exact nunbers
and types of equipnent utilized would depend on the construction approach

New gravel roads would be constructed to access the diversion boxes and the
vent station. The area that would be cleared for access roads is included in
the total area to be cleared. Al areas disturbed during construction would
be graded and stabilized with gravel or revegetated

For pipeline construction and installation, the buried portions of the process
lines would be encased in all-welded steel secondary encasenment pipes
installed on an engineered backfill in the excavation. The conpleted pipeline
woul d be encased in ﬁolyurethane foam and a fiberglass reinforced-plastic
jacket to minimze the tenperature drop during a process transfer.

The RCSTS pi ping would be connected to existing radioactively contani nated
systens and structures in the 200 East and West Areas by workers with

radi ation training using established radiation work procedures. These
procedures require that exposure to radiation be kept within the operating
contractor's guidelines and ALARA. Several small cranes, flat bed trucks, and
engi ne-driven wel ding machines would be utilized for pipeline construction

Qperation - Wien waste is to be transferred, a specific procedure would be
pr epar ed usin? the existing general tank farmtransfer procedure. The
procedure would address the route involved, a material balance, estinated
arrival time at the receiver tank, pressure and tenperature nonitoring
flushing requirenments, and chemical and physical conposition information.
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Dependi ng on the type of waste, the Iine may be preheated prior to transfer.

Waste transfers would be renptely controlled and nonitored from control roons
in the West Area, with additional nonitoring capabilities at the diversion box
and vent station. An automated shutdown system woul d be capabl e of
automatically turning off the transfer punps. Backup electrical power is also
available to a backuP punp in the event of nechanical or electrical
interruption. Signals that would activate the shutdown process include |eak
detection, existing area radiation detection, high pressure detection between
slurry line and isolation valves, high line pressure detection, and shutdown
of DST retrieval systems. VWhen a shutdown is activated, the transfer system
valves would fail in the "as is" position to allow for drainage and flushing
of the system

Actual waste transfer may be preceded by filling the waste transfer line with
heated water. Preheating, if necessary, would be acconplished by introducing
progressively higher tenperature batches of water into the transfer line in
the 200 West Area, followed inmediately by the waste stream

Filling/ preheating would generate an estinmated 45,000 L (12,000 gal) of water
per transfer, which would add to the tank farminventory. The waste would
push the preheated water through the line to the 200 East Area

Follow'n% waste transfer, flushing water would be injected into the line to
reduce the radioactivity and help mninmze corrosion. Wen all the slurry
reaches the 200 East Area, water flow would be halted and the vent line
opened. The remaining flush water would be allowed to gravity drain to the
tank farnms in both areas. A single flush would add an estimated 45,000 L
(12,000 gal) of water to the tank farm inventory.

3.1.1.3 Retrieval Systems

- The Tank 102-SY currently contains an estimated

1.3 mllion to 1.4 million L (325,000 gal? of waste. This waste is conprised
of approximately 499,000 L (71,000 gal) of solids and 930,000 L (254,000 gal)
of free liquid (WHC 1995b). Wth inplenentation of the preferred alternative,
as much of the tank waste as practicable would be recovered to allow use of
the tank for subsequent receipt of SST waste. This would allow conplex SW to
be transferred to Tank 102-SY wi thout the potential for becoming mxed with
the nonconpl ex waste currently in Tank 102-SY. The retrieval of solid waste
from Tank 102-SY woul d be acconplished by construction and installation of
either an ITRS or hydraulic sluicing. Both retrieval options are described in
this section. As mentioned in Section 1.2.4, this activity is an ongoing tank
farm managenent action previously evaluated under prior EISs and a suppl emrent
(DOE 1975, DOCE 1980, DCE 1987).

ITRS - The ITRS proposed for use in Tank 102-SY would use slurry punping
to retrieve solids fromthe Tank 102-SY. Slurry punping involves
installing and operating two 300-horse power (hp) mXxer punps to break
up and suspend solids into a slurry. To hel p suspend and transfer
sol i ds, approximtely 530,000 L (140,000 ?al) of liquid woul d be needed.
The liquid diluent could include non-conplexed SW. to the maxi num extent
practicable, which would help mnimze new waste generation. |If the SW
I's not sufficient or found to be inconpatible, then conditioned caustic
solution or dilute waste from other sources would be used

The transfer of slurry from Tank 102-SY woul d be acconplished by
installing and operating a snmall transfer punp in a spare tank riser

The transfer pu woul d al so be utilized to introduce diluent in the
tank either at the punp suction intake or through pipes attached to the
punp colum. A conceptual diagram of Tank 102-SY with the ITRS is shown
In Figure 3-6. The liquid addition system for Tank 102-SY woul d incl ude
hot water and caustic solution supply, a flush tank and a flush punp for
m Xi ng water and caustic solution, a diluent punp, and a booster punp.
Instrumentati on would be provided in a valve pit downstream of the
transfer punP to deternine the waste properties such as density,
viscosity, flow, tenperature, and pressure. Configuration of the punps,
tanks, and instrumentation would be sinmlar to the dilution and

retrieval of Tank 101-SY described in Section 3.1.4.2

Following the retrieval action, the waste would be transferred via the
RCSTS for storage in existing DSTs in the 200 East Area

Construction - The |ITRS option would include utilizing two nixer punps

and a transfer Funp for slurry punping of the Tank 102-SY solids. The

Tank 102-SY would be provided wth in-tank dilution capabilities, which
i nclude flushing and caustic addition capabilities. 1In addition, Tank

10F-SY woul d al so be connected to the proposed RCSTS via the SY-A/B

val ve pits.
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Figure (Page 3-16
Fi gure 3-6. Conceptual Arrangenment of Tank 102-SY Retrieval System

The construction, installation, and nodifications of Tank 102-SY woul d
i nclude the follow ng elenents:

- Construction and installation of two 300-hp mixer punps for
breaki ng up and suspending solids

- Construction and installation of a small transfer punp for
transferring waste from the tank

- Instrument Control and Electrical (ICE) Building to house )
el ectrical and instrunmentation equi pnent and the operator stations

- Operator station would include nmonitor, alarm and contro
retrieval systens for the tank

- Instrumentation to neasure the physical characteristics of the
waste prior to transfer

- Equi pnent and containers for renoval, cleaning, decontam nation,
transport, and storage of contani nated conponents including an
existing therno couple tree and transfer punp

- Uilities for retrieval operations (electrical, water, and
t el econmuni cati ons)

- Site preparation and nodifications for the installation of
equi pment

- Pbdifications to the central pump pit for the load distribution
ranme

- Modi fications to the cover blocks as required to support the new
equi pment

- Modi fications to the existing valve pits to house a transfer
booster punmp and flush punp

- Installation of new junpers as required to support the operation
of the transfer punp, dilution system and flush system

- Installation of a flush tank, an isolation tank, and chenica
unl oadi ng pad

- Installation of a video nonitoring system
- Upgrades to the existing ventilation system if required
- Piping interface with the cross-site transfer system

In addition, the retrieval and dilution systemwould interface with the
exi sting instrumentation to nonitor tank waste, shell, and air space
tenperatures, and waste levels within the Tank 102-SY

eration - The Tank 102-SY solids retrieval operation would be a
three-step process. First, the tank contents would be nobilized via
operation of the two mxer punps to achieve a neasure of waste
honogeneity. |If the existing supernate is deternined inadequate as a
dilution nedia, the tank liquid would be renpved prior to mxing.
Second, the diluent would be added to the tank, if required, for an in-
tank dilution process to achieve approxinmately 2:1 dilution of the
solids in the tank. During diluent additions, the m xer punps would be
operated to disperse the diluent and achi eve waste honogeneity. This
woul d prevent formation of a stratified |layer on the surface preventing
retrieval of sludge fromthe bottom Finally, the slurry would be
punped from the tank utilizing the transfer punp for subsequent transfer
via RCSTS, and storage into existing DSTs in the 200 East Area.

The followi ng nodes of operation would be provided with the retrieva
and transfer system

- Recirculation - Transfer punmp circul ates waste back into the tank
until correct waste properties identified earlier for the transfer
of waste via RCSTS are achieved. On-line instrunentation will be
moni tored during this phase of operation.

- Transfer - Diluted waste would be routed into the cross-site
transfer system and transferred to another DST

- Bypass - If on-line instrumentation detects that waste being
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transferred is out of specification, the flow would be diverted
fromthe transfer line to the recirculation |oop and back into the
tank. Bypass operations would continue until the waste achieves
the required specification, via addition of diluent or continued
conditioning and m xi ng.

- Flush - The transfer lines would be preconditioned with diluent
prior to starting a transfer and to continue a transfer during
Bypass node. The transfer lines would also be flushed after
completing a transfer operation or before shutdown.

Past Practice - As an option to installing the ITRS, the hydraulic
sluicing would use pressurized water and recycled tank |iquids sprayed
froma nozzle to dissolve, dislodge, and suspend the Tank 102-SY solids
into a slurry as depicted in Figure 3-7. Hydraulic sluicing has been
perfornmed in the past to recover tank wastes and is assunmed to be
capabl e of recovering 99 percent of the Tank 102-SY solids. Currently,
an activity is underway to retrieve the contents of Tank 106-C using
sluicing techniques. An EA was prepared to anal yze potentia
environnental inpacts of the past practice sluicing waste retrieval of
Tank 106-C and a FONSI was issued in 1995 (DCE 1995a). Although the
Tank 106-C past practice sluicing denonstration project involves an SST
the Tank 102-SY solids retrieval by hydraulic sluicing would be sinlar
in construction and operation.

_Figure (Page 3-20) o
Fi gure 3-7. Conceptual sluicing Arrangenent for Tank 102-SY

The hydraulic sluicing proposed to be installed in Tank 102-SY woul d

i nvol ve construction and installation of two renotely aimed sluicers to
ensure full sluicing coverage of the waste. The transfer of slurry from
the tank woul d be acconplished by installation and operation of a smal
transfer punp in a spare tank riser. The nozzles used for sluicing
woul d be rotated and angled to direct the slurry to the transfer punp
for removal fromthe tank. The liquid addition and transfer system
woul d be similar to the ITRS liquid addition and transfer system
described earlier. Following the retrieval action, the waste would be
transferred via the RCSTS for storage in existing DSTs in 200 East Area.

Wth the exception of potential human health effects described in
Section 5, detailed evaluation of the hydraulic sluicing alternative has
not been presented in this EI'S since this option is considered bounded
by the construction, installation, and operation of the ITRS. The
detail ed evaluation of the hydraulic sluicing was presented in the past
practice sluicing EA for the Tank 106-C, and is incorporated into this
ElIS (DOE 1995a). The primary difference between the hydraulic sluicing
and I TRS is the construction and installation of the two renotely ai ned

sluicers in lieu of the two mixer punps. |In addition, the hydraulic
sl ui cing woul d reSU|re | arge amount of additional liquid for retrieval
The sluicing fluid would have to be recycled via the RCSTS from the 200

East Area, and the ventilation system would have to be upgraded to
handl e i ncreased aerosol s.

3.1.1.4 Mixer Pump

- The mixer punp actively mitigates the flammble gas )

retention and episodic GRE in Tank 101-SY by periodically mixing the tank
waste using a centrally-nounted subnersible mixer punp. Mxing maintains the
average flammabl e gas concentration in the tank done space and risers bel ow 25
percent of the LFL of hydrogen gas i n hydrogen/nitrous oxi de atnosphere. The
alternatives would use the 150-hp mixer punp and other infrastructure
currently in place in Tank 101-SY. However, the new storage alternative would
use this mxer punp in conjunction with the ITRS for dilution and retrieval of
Tank 101-SY as described in Section 3.1.4.2. Two backup m xer punps are
avai | abl e should the existing mxer punp fail or need replacenent.

Environmental effects associated with the installation and operation of mixer
punps have been evaluated in previous EAs and are incorporated into this E'S
(DOE 1992a, DOE 1992b, DOE 1994).

Description - The submersible 150-hp mixer punp now operating in Tank 101-SY
was originally purchased as a spare m xer punp for the Hanford G out Program
The original design was nodified to place the punp suction at about the 660-cm
(260-in) elevation to ensure it remained in liquid and the nozzles were at 71
cm (28 1 n) above the tank bottom to enhance vertical mxing. Operating at
1,000 revolutions per mnute (rpnm, the punp injects 8,300 liters per mnute
(L/mn) (2,200 gp of waste slurry at 20 nis (66 ft/s) through two opposed
6.6 cm (2.6 in) dianeter nozzles. Though its oFeratin? time 1s limted by
motor oil tenperature, the punp has perforned flaw essly since installation
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and has proved caPabIe of mixing the waste and keeping it in suspension by
operating only a few hours per week.

The orientation of the punp and nozzle axis in the tank is shown by the plan
and profile views on Figure 3-8. The punp is nounted #ust of f the tank
centerline in riser 12A. The nozzle orientation is referenced to true west as
O percent. Since the punp has two opposing nozzles, a O percent orientation

also directs a jet at [80 percent.

Construction - Installation of a new submersible m xer punp, if required

woul d consi st of several steps including installation of the |Ioad distribution
frame, submerged m xer punﬁ, and nodified cover blocks on the punp pit. The
existing mxer punp in Tank 101-SY would be replaced with another m xer punp
of simlar construction, should a need arise.

Specific neasures would be taken during renoval of the existing mxer punp and
installation of a new nmixer punp to mitigate the potential for excessive
ersonnel exposures or releases to the environnment of radioactive or other
azardous material. These neasures incorporate factors related to weather
conditions, nmonitoring requirenments, lifting, rigging, and handling. The
m xer punp would be renoved from the tank using a boom crane. A spray ring in
the tank riser would rinse the external surfaces of the punp prior to renoval
The m xer punﬁ woul d be drawn into a large plastic bag as it is renmoved from
the riser. The punp would then be lowered into a shiPping cont ai ner before
being transported out of the tank farm for storage before disposal.

Figure (Page 3-23)
Figure 3-8. Plan and Profile View of Tank 101-SY M xer Punp

eration - Long-term mxer punp operation in the Tank 101-SY would utilize
the successful jet mxing techniques devel oped during the testing phases to
continue to nmtigate the tank. The mxer punp is currently operated to
prevent the periodic CGREs resulting in flammable gas concentrations in excess
of 25 percent of the LFL of hydrogen gas in hydrogen/nitrous oxide atnosphere
at the tank exhaust and tank dome space. Another operational objective is to
keep the tank waste level as |low as possible to increase the head space. The
operational node of the mixer punp is discussed and defined in the M xer Punp
Long- Term Operation Plan for Tank 101-SY Mtigation (WHC 1994a).

The data associated with Tank 101-SY are reviewed periodically to determne if
there are any undesirabl e conditions devel oping that would require changes in
the punmp operation. Punp operations are Progranned to be aborted b

i Mmediately turning the punp off if any of the abort criteria listed in the
Safety Assessnment (SA) are ever exceeded (WHC 1994a).

3.1.1.5Interim Stabilization

- Previous NEPA docunments (DOE 1987, DOE 1994)

determned that the only viable alternative for preventing | eaks from SSTs
which are at the end of or have exceeded their design life is to punp out the
interstitial liquid fromthe solid waste, a process called interim
stabilization. (Refer to Section 1.2.3 for a background discussion of the
interim stabilization of SSTs).

Si xty-seven of the SSTs (approxi mately 44 percent) are either suspected or
known to have | eaked |iquid radioactive waste to the ground, and the remaining
tanks can be expected to leak at any tine in the future. During the last 40
ears, the managenent and handling of the |iquid radi oactive waste have

ocused on reducing the volume of liquid in underground tanks. Part of this
liquid waste reduction strategy is based upon the punping of as nuch drainable
liquid as possible fromthe SSTs to minimze the volune of liquid available to
|l eak into the ground. This process is known as interimstabilization. The
TribFﬁrty Agreenent established a requirenent for the conpletion of interim
stabilization.

Interimstabilization of SSTs was initiated approxi mately 20 years ago. A

total of 105 of the 149 SSTs (approximately 70 percent) have been interim

§g$b|l|zed to date with work presently in progress to stabilize the renaining
S.

Description - Interimstabilization is accquIished by salt well punping via
jet punps (WHC 1992a). The resultant liquid waste SW. is transferred to

doubl e- contai ned receiver tanks (DCRTs) and accurmul ated for a period of tine
(punping rates are low). Fromthe DCRTs, the waste is transferred to DST for
storage or into an evaporator for volune reduction. Tank 102-SY, a DST, has
been designated as the 200 West Area receiver tank once the SW is punped from
the receiver DCRTs in the 200 Wst Area. Figure 3-9 provides a sinplified
representation of a typical salt well-DCRT system
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Salt well waste from SST tank farms are accunul ated in DCRTs before being
punped to final destinations. DCRT vaults are underground reinforced concrete
structures which contain 76,000 L (20,000 gal) receiver tanks

Future SW. retrievals from SSTs in the 200 Wst Area would stage SW waste
from DCRT in Tank 102-SY, prior to cross-site transfer to DSTs for storage
until final disposal decisions are nmade. |In the near term cross-site waste
transfers would utilize the ECSTS. Future transfers would occur through
either the RCSTS, truck or rail options described in this EIS.

3.1.2 TRUCK TRANSFER ALTERNATIVE

The truck transfer alternative proposes constructing and operating a waste
load facility in the 200 West Area and a waste unload facility in the 200 East
Area, constructing additional roadway segnments, operation of a transfer truck
and the continued |ong-term operation of the existing mxer punp in Tank 101-
SY. This alternative proposes that SW from SSTs in the 200 Wst Area and
West area facility wastes would be transferred to safe storage facilities in
existin? DSTs in the 200 East Area via truck. This alternative would
primarily use the existing roadways. Waste would be transferred with either a
nodi fied tanker trailer truck or the LR-56(H) truck. Initial waste transfers
woul d use the ECSTS until the time the waste |oad and unload facilities becone
operational. At the tinme the facilities becone operational, waste would be
transferred exclusively via the truck transfer facilities and transfer

vehicle. Inplenentation of the truck transfer facilities would provide the
ability to transfer waste from the 200 Wst Area via a regulatory conpliant
transfer systemto safe storage facilities in the 200 East Area thereby
reducing the likelihood of waste escapin% from SSTs. The continued use of the
m xer pump in SY-101 would nmitigate the flanmable gas safety concerns in this
t?nk. Exi sting DSTs woul d provide adequate waste storage under this
alternative.

_Figure (Page 3-26
Figure 3-9. Typical Salt Well-DCRT System

Sections 3.1.2.1 and 3.1.2.2 describe the specific actions proposed for the
truck transfer alternative. Refer to Section 3.1.1.1 for detailed
descriptions of the ECSTS, Section 3.1.1.4 for mixer punp operations, and
Section 3.1.1.5 for description of SW interimstabilization. A genera
process diagram of the truck transfer alternative is shown on Figure 3-10

3.1.2.1 Truck Transfer Vehicles

Under the truck transport alternative, two vehicle options exist: a specially
outfitted tanker trailer, or a French built LR-56(H) Truck certified in Europe
for HHWIliquid wastes. A description of these vehicles are described in the
fol | owi ng paragraphs.

Tanker Trailer Truck - The tanker trailer truck would consist of a
19,000 L (5,000-gal) DST, approximately 2.4 m (8 ft) in dianeter and 5 m
(16 ft) long. It would have 5 cm (2 in) of |ead shielding, process

i nstrumentation, gauges, rinsing equipnment, and a HEPA filtration

system Due to its weight, the tank would require mounting to a
iggzh?lly—built, heavy-duty | ow-boy, w de-bed trailer (Figure 3-11) (WHC

LR-56(H) Truck - The LR-SBSF? truck is a specifically designed vehicle
for on-site transfers. Mdified for use at the Hanford Site, this
vehicle is referred to as the LR-56(H). The LR-56(H) has already been
ordered by DOE for other site activities. To neet regulatory

requi renents, specific to the Hanford Site, the nmanufacturer is
completing the follow ng nodifications:

- A Departnment of Transportation (DOT) standard conpliant trailer
(i.e., longer and nore axles)

- Addi tion of a spray wash/sluicing system

- Addi tional tube cavity at the bottom of the cask for
neut rondet ect or el ement

- Redundant | evel nonitor

- Redundant tenperature nonitor.

Figure (Page 3-28
Fi gure 3-10. Truck and Rail Transfer Alternative
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_Figure (Page 3-29
Figure 3-11. Illustration of the 19,000-L (5,000-CGal) Tank Munted on a
Heavy- Duty Tanker

The LR-56(H) has the capacity to transport approxinmately 3,800 L (1,000 gal)
of liquid waste. The LR-56(H) is designed wwth a 5-cm (2-in) thick |ead-
shi el ded container, and woul d be equipped with its own punps for waste
transfer, sanplin% devices, self-closing valves, nonitors, alarnms, and 12-
mllimter (mMm) (0.5 in) protective lead shield at the front of the tank (WHC
1995c). In the unlikely event the truck is overturned, service equipnment in
the upper section would be protected by retaining containers and safety
cradles (Figure 3-12) (WHC 1991a).

Both the tanker trailer and the LR-SG%FD truck would use existing Route 3,
connectin? the 200 West Area to the 200 East Area éFigure 3-13). The distance
fromthe lToad facility to the unload facility would be approxi mtely 11 km

(7 m) (WHC 1995c). The addition of approximately 1.5 km (0.9 m) of new road
in the 200 East Area woul d be required to avoid sharp road curves and
proximty to existing office trailers (WHC 1995b).

3.1.2.2 Load and Unload Facilities

The proposed truck transfer alternative would consist of a waste load facility
|l ocated in the 200 West Area and a waste unl oad facilitK in the 200 East Area.
The load facility would be located in the vicinity of the SY-Tank Farm and

t he unl oad facillt¥ woul d be located in the vicinity of the A Tank Farm
Figure 3-13 identifies potential locations of the |load and unload facilities
inrelation to the existing transportation network (WHC 1994b).

Figure (Page 3-31)
Figure 3-12. LR-56(H) Truck

_Figure (Page 3-32 ) )
Figure 3-13. Facility Locations and Routes for Truck and Rail Transport

Fi gure (Page 3-33)
Fi gure 3-14. Existing 204- AR Unl oading Station

The facilities would be designed to mininize radiation exposure as required by
DOE Order 6430. 1A, General Design Criteria (DOE 1989). Design of the proposed
load and unload facilities is in the conceptual stage. However, based on
simlar existing on-site facilities shown in Figure 3-14 (i.e., the 240 AR
Waste Unloading Facility and 340 Waste Handling Facility), the proposed | oad
and unload facilities would include the follow ng features.

Concrete walls would grovide radi ati on shielding varying in thickness
fr0n1apProxinater 0.6 m(2 ft) at the base to 25 cm (10 in) at the top
of the first level. This shielding would reduce the normal dose rate on
the outside of the building and to areas of full tinme occupancy to
appl i cabl e standards. Both the entrance and exit of the |oad and unl oad
areas woul d have hinged steel shielding doors, a vestibule and a
secondary set of outer (roll-up) doors to provide a double air barrier
to the outside in the event of a spill

Separate heating, ventilation, and air-conditioning (HVAC) systens to

mal ntain a negative pressure, radiation detection systens, continuous

air monitoring (CAM wunits for airborne particulate radionuclides

Panna-nnnltorlng instruments, and heated air supply to protect the
iquid lines during winter nonths (WHC 1991b).

A vehicl e unloadi ng canyon woul d be designed for renote operation. The
floor of the entire unload area would drain into an underground catch
tank encased in a lined concrete pit, equipped with |evel indication

al arm sl uicing, and sanpling capabilities (WHC 1992b).

The mpjority of operations would be renotely perforned and nonitored
froma control room

Sl udge woul d be renoved from unl coaded tanks by sl uicing.

In addition to these features the foll owi ng special features would be required
for transporting and handling HLW (WHC 1995c):

Dri ve-through | oading and unl oadi ng shielded cells to avoid backing up
into the facility.

mast er/ sl ave mani pul ators. Renpte equi pnent (bridge nounted el ectro-

Rermot e operation and mai ntenance of transfer Eunps and val ves by using
nmechani cal mani pul ator, crane) in load and unload cells for recovery
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from upset conditions.

Access to the tank vault would be by renovabl e shielding blocks to
facilitate renote mai ntenance with the bridge-nounted, electro-
nmechani cal mani pulator in the cell and to enable periodic tank integrity
i nspecti ons.

Tenporary storage capability of two 94,600-L (25,000-gal) stainless
steel tanks.

Zor:ng ventilation for truck cell, punp/valve cell, solid waste handling
cell.

Fi gure 3-15 depicts a conceptual |oad and unload facility.

Construction - The truck transport facilities would be constructed over a
period of approximately 1 to 1.5 Kears and woul d require a peak construction
wor kforce o apPrOX|nater 35 workers. These workers could be additions to
the current Hanford Site workforce. Construction of the truck transport
facilities would consist of site preparation, system construction, and other
construction activities.

The truck transport facilities would include work in the 200 East and 200 West
Areas. The 0.8-ha (2-acre) area needed for the load and unload facilities
woul d be cleared and grubbed, if required. Based on the location of the
proposed | oad and unload facilities, approxinatety 1.5 km (0.9 m) of roadway
extensions woul d be constructed for access. No denoblition or relocation of

exi sting structures would be required. During the construction period,
conditions for blow ng dust would be nonitored. |f w nds exceed approximtely
24 kmph (15 nph), dust control neasures would be inplenented, such as applying
water or a soll fixative. Any construction activities in contani nated areas
woul d be perforned by workers with radiation training using established

radi ati on work procedures. Standard construction procedures in contam nated
areas would also include the use of green house covers and continuous air
nmoni t ori ng.

_Figure (Page 3-36 ) o
Fi gure 3-15. Conceptual Transportation System Transporter Load/Unload Facility

The material excavated for constructin% the | oad and unload facilities, and
roadway extensions could be reused to backfill around the conpleted structure
and finish grading the surrounding disturbed areas. Excavation and backfil
and grading activities would be perfornmed with self-Iloading scrapers,

bul | dozers, backhoes, and road graders. The exact nunbers and types of

equi pnent utilized would depend on the construction approach, but would not
likely exceed 10 pieces of equipment. Al areas disturbed during construction
woul d be graded and stabilized with gravel, suitable road surface, or
reveget at ed.

The |l oad and unload facilities piping would be connected to existing systens
and structures in the 200 East and West Areas by workers with radiation
training using established radiation work procedures. These procedures
require that exposure to radiation be kept within the operating contractor's
gui delines ALARA. Small cranes, flat bed trucks, and engi ne-driven welding
machi nes woul d be utilized for construction

Qperation - The load facility would receive waste from 200 West Area tanks,
and store it in two 94,600-L (25,000-gal) doubl e-contai ned hol ding tanks (WHC
1994b). Once the transfer vehicle is in place, transfer from the hol ding
tankf mogld occur after necessary sanpling, and chem cal adjustnent is

conpl et ed.

The rate of transfer from storage to the truck would be dependent upon waste
characteristics. Due to the radioactivity of the waste, the transfer |ines
woul d be connected to the truck renotely, using an overhead crane (WHC 1994b).
The fundanental basis to ensure maxinmum safety in filling operations is
transfer under vacuum (WHC 1991a). Displaced air fromthe truck's container
woul d be vented through the attached HEPA filters before being released to the
at nosphere (WHC 1991a).

Once waste transfer fromthe load facility is conplete, the truck would
transport the waste container to the unload facility. Inside the unload
facility, waste would be transferred into holding tanks. From there, waste
woul d be transferred via new doubl e-contained pipe (WHC 1994b).

After unloading is conplete, the transfer lines would be flushed and then

di sconnected fromthe truck. The truck would be decontani nated as necessary
in the |oad baK by a spray system (WHC 1994b). A conplete truck transfer
cycle would take approximately 16 hours (two shifts). A 6-day workweek is
antici pated (WHC 1994b, WHC 1995c).
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An estimated 1.9 million L (5-mllion gal) of waste would require cross-site
transfer by trucks. Based on LR-56(H) 3,800-L (1,000-gal) trucks,
aﬁprOX|nater 4,691 trips would be required, which includes 4,222 trips for
the SW. and 469 trips for the West Area facility waste. However, if the
19,000 L (5,000 gal) trucks are used, then approximtely 938 trips would be
reguired, which includes 844 trips for the SW. and 94 trips for the WAFW

Radi oactive waste transfer regulations are discussed in Section 4.6.3.

é?proxinately_12 wor kers woul d be needed to support truck transfer operations.
these, it is anticipated that a health physics technician would be required
to performradiation surveys of the truck at each facility (WHC 1995c).

3.1.3RAIL TRANSFER ALTERNATIVE

The rail transfer alternative proposes constructing and operating a waste | oad
facility in the 200 West Area and a waste unload facility in the 200 East
Area, constructing additional railway segnments, operation of a rail car and
the continued |ong-term operation of the existing mixer punp in Tank 101-SY
This alternative proposes that SW. from SSTs in the 200 West Area and West
Area facility wastes would be transferred to safe storage facilities in
existing DSTs in the 200 East Area via rail car. This alternative prinari
uses the existing railways. Waste would be transferred with a nodified rai
tanker car. Initial waste transfers would use the ECSTS until the tinme the
waste |oad and unload facilities becone operational. At the tinme the
facilities becone operational, waste would be transferred exclusively via the
rail transfer facilities and tanker car. Inplenentation of the rail transfer
facilities would provide the ability to transfer waste from the 200 Wst Area
via a regulatory conpliant transfer systemto existing safe storage facilities
in the 200 East Area thereby reducing the likelihood of waste escapin% from
SSTs. The continued use of the mxer punp in SY-101 would mtigate the

fl ammabl e gas safety concerns in this tank. Adequate safe storage would be
provi ded by existing DSTs under this alterative.

Sections 3.1.3.1 and 3.1.3.2 describe the specific actions proposed for the
rail transfer alternative. Sections 3.1.1.1, 3.1.1.4, and 3.1.1.5 provided a
detail ed description of the ECSTS, m xer punp operations and interim
stabilization. A general process diagramof the rail transfer alternative is
shown in Figure 3-10.

3.1.3.1 Rail Transfer Vehicle

The rail tanker car would be a 38,000-L (10,000-gal) capacity, shielded [5 cm
2 in) of lead equivalent] for HLW DST nmounted on a special flat-bed rail car
WHC 1995c). See Figure 3-16 for an illustration of a typical rail tanker

car. The maximumload linmt for the rail tanker would be 92,500 kil ogram (kg)

[ (204,000 pounds (lbs)]. Depending on the characteristics of the waste, a

nmore limting volume may be required (WHC 1993b).

The rail tanker car would use the existing railway between 200 West and 200
East. Approximately 490 m (1,600 ft) of additional new rail line would be
added to provide access to the proposed |oad and unload facilities (WHC
1995c). Smmll roadway extensions may be included to provide access to the
facilities. The rail distance fromthe |load facility to the unload facility
woul d be approximately 21 km (13 m) (WHC 1995c).

3.1.3.2 Load and Unload Facilities

Wth the exception of the track for the rail car to enter and exit the
facility, the proposed rail load and unload facility would have sinilar
features as the truck |load and unload facilities described in Section 3.1.2.2.

Construction - The proposed rail transport facilities would be simlar in
design to the truck transport facilities described in Section 3.1.2.2. The
| oad and unload facilities would be built in the same |ocations and
construction activities would be the same as described in Section 3.1.2.2.
The rail transport facilities would be constructed over a period of
approximately 1.5 years and would require a peak construction workforce of
approxi mately 35 workers. These workers could be additions to the current
Hanford Site workforce. Construction of the rail transport facilities would
consi st of site preparation, system construction, and other construction
activities.

Fi qure (Page 3-40)
Fi gure 3-16. Low-Level Rail Tanker Car (Requires Shielding for High-Level)
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The load and unload facilities piping would be connected to existing systens
and structures in the 200 East and West Areas by workers with radiation
training using established radiation work procedures. These procedures
require that exposure to radiation be kept within the operating contractor's
gui del i nes ALARA.

Qperation - The conplete rail transfer cycle (load, transport, unload and
return) would take approximately 33 hours (4 shifts and 1 hour overtine) (WHC
1994b). For purposes of this analysis, it is assuned rail transport would
occur 16 hours per day (two shifts) in a 6-day work week (VWHC 1994b).

The proposed ra

I transport facilities would operate sinmlar to the truck
transport faci

il
ities described in Section 3.1.2.2. Based on an estimated 1.9
mllion L (5-mllion gal) of waste requiring cross-site transfer by 38,000 L
(10,000 gal) rail cars, approximately 470 trips would be required, which

i ncludes 423 trips for the SW. and 47 trips for the Wst Area facility waste.
Approxi mately 12 workers woul d be needed to support rail transfer operations.

Tank car | oading and unloadin% woul d be scheduled to mninize outdoor storage
of | oaded tank cars (WHC 1993 &. During transport, spacer cars would be used
bet ween the engine and the tank car to provide shielding for the engine crew
based on applicable regulations. The train would consist of the |oconotive, a
m ni mum of two spacer cars and the liquid waste tank car. Only one HLWtank
car would be carried on the train in anﬁ given trip. The shipnment would nove
at a speed not to exceed 40 knph (25 nph) at any time. Speed would not exceed
16 kHDMHélo mph) at any paved road crossing or 8 knph (5 nph) while on a spur
line ( 1993b

Once a train arrives at the unload facility, the spacer cars would be stored
on a separate spur line, while the tank car would be surveyed and

decontaninated, if necessary. Once inside the unload facility, the tank car
?ggg? be positioned for waste transfer as described in Section 3.1.2.2 (WHC

3.1.4NEW STORAGE ALTERNATIVE

The new storage alternative proposes to construct and operate two new DSTs and
their associated facilities, the RCSTS to replace the ECSTS, and |ITRS for Tank
102- SY and Tank 101-SY. This alternative proposes that the waste in Tank 101-
SY would be retrieved and diluted at a ratio of approximately 1:1 (PNL 1995)
via an I TRS and transferred to one or both of two new DSTs utilizing the
RCSTS. Three location options for the NTF have been identified for this
alternative, one in the 200 Wst Area and two in the 200 East Area. This
alternative al so proposes that solid and residual supernatant waste from Tank
102-SY, SW. from SSTs in the 200 West Area and 200 West Area facility wastes
woul d be transferred to existing DSTs in the 200 East Area using the sane

nmet hods described for the preferred alternative as described in Section 3.1.1.
I mpl enentati on of the RCSTS proposed as part of the new storage alternative
woul d provide the ability to transfer SW. and facility waste from the West
area via a regulatory conpliant transfer systemto existing DSTs in the 200
East Area thereby reducing the likelihood of waste escaping from SSTs

| mpl enentation of the ITRS in Tank 101-SY, RCSTS, and NTF and associ ated
facilities proposed as part of this alternative would provide adequate tank
waste storage capacity while mtigating the flammble gas safety concerns in
this tank. In addition, this alternative would provide additional storage
capacity that could be used for other future waste managenent needs.

Sections 3.1.4.1 through 3.1.4.2 describe the specific actions proposed for
the new storage alternative. Sections 3.1.1.1, 3.1.1.2, and 3.1.1.5 provided
detail ed descriptions of the ECSTS, RCSTS, and interim stabilization
respectively. A general process diagram of the new storage alternative is
shown in Figure 3-17

3.1.4.1 New Tanks Facilities

- As described in Appendix A, existing DST

storage capacity is commtted in the near termto other waste managenent
activities. |If a decision is made to retrieve Tank 101-SY, additional storage
capacity woul d be needed.

_Figure (Page 3-43) i
Figure 3-17. New Storage Alternative

Description - The NTF would consist of two DSTs and associated facilities
The two DSTs would be located either in the 200 Wst Area or in one of two
|l ocations in the 200 East Area. A site selection process considered

engi neering constraints, potential environnental effects, and agency/
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st akehol der invol verent. Appendix B, Site Selection Process, provides a
detail ed description. The NITF would have its own Support Facility that would
house the ventilation systens, tank sanpling systens, and a control room A
di esel generator building would house a diesel generator to supply emergency
backup el ectrical power at each area. The tanks would be designed for a 0.35
g ground acceleration initiated by an earthquake. Figures 3-18 and 3-19 show
the location options of the proposed NTF in relation to the 200 West and East
Areas, respectively. Appendix B describes the site selection criteria used in
determ ning potential NTF sites.

F|?ure 3-20 provides a plan view of the NTF. Figure 3-21 provides an
illustration of the NTF structures. Figure 3-22 illustrates a DST for the

NTF. Each DST woul d consist of two concentric structures. A steel primary
tank would be used to contain the radioactive waste materials. Each primry
tank would have a dianmeter of approxinmately 23 m (75 ft), be capable of
storing approximately 4 mllion L (1 mllion gal) of waste, and contain m xer
punps and a transfer punp. An outer reinforced concrete confinenent

structure, designed to sustain all loads and lined with a steel liner, would
be used to provide secondary confinenment. An annular space would separate the
secondary confinenent fromthe primary tank, and this space would contain |eak
detection instrunents to detect |eakage fromthe Erinary tank. The supporting
pad, placed between the bottom of the primary tank and secondary confinenent
structure, would support the primary tank and be slotted to provide passages
for annulus ventilation airflow and facilitate inspection of the tank bottom
Numer ous ﬁenetrations in the primary tank and the annulus would be provided to
support the transferring and m xing of waste and nonitoring. The design life
of each DST would be 50 years.

Monitoring and sanpling of tank operations would include the follow ng:
In-tank, tank wall, bottom and concrete tenperatures
Corrosion rates

_Figure (Page 3-45) _ _
Fi gure 3-18. Proposed NTF Location in 200 Wst Area

Figure (Page 3-46)
Fi gure 3-19. Proposed NTF Locations in 200 East Area

Figure (Page 3-47)
Figure 3-20. Plan View of the NTF

Figure (Page 3-48)
Figure 3-21. Illustration of NTF

Figure (Page 3-49)
Figure 3-22. Drawing of a NTF DST

Tank pressure (vacuum

Conti nuous tank nonitoring of hydrogen, ammonia, and total hydrocarbons
for flanmability

Grab sanmpl es of carbon nonoxi de, hydrogen sul fide, carbon disulfide,
acetone, 1-butanol, carbon tetrachloride, benzene, nethyl butyl ketone,
met hyl iso-butyl ketone, tri-butyl phosphate, and normal paraffin

hydr ocar bons and nitrogen oxides (NOx)

Stack gas nmonitoring for total hydrocarbons and al pha, beta, and ganma
radi ation

Stack gas sanpling for tritium iodine (1291), and al pha, beta, and
gamra radi ati on

Annulus and pit |eak detection.

The tank ventilation systens would renove heat generated in the tanks. Each
tank would have two heat-renpval systems: a primary tank ventilation system
and an annulus ventilation system as described in the follow ng paragraphs.

Primary Tank Ventilation System - The primary tank ventilation system
woul d naintain negative pressure in the tank and exhaust gases fromthe
tank vapor space to the atnosphere after passing them through noisture-
renovi ng and filterin% equi pment. I n sequence, the exhaust woul d pass
through a condenser, high-efficiency mst elimnator (HEME) filter,

el ectrical heater, high-efficiency nmetal filter (HEMF), HEPA filter,

hi gh-efficiency gas adsorption (HEGA) filter, and another HEPA filter.
The condenser, HEME, and HEMF backflush water would drain back to a
primary tank
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Annul us Ventilation System - The annulus ventilation system would renpve
heat fromthe primary tank walls and floor by convection. A CAM would
be installed to neasure radioactivity in each annulus ventilation
exhaust system upstream of the HEPA filters to neasure radi oactivity.

After filtration and nonitoring, both primary and annulus ventilation
systens woul d exhaust through stacks. The primary tank ventilation
system woul d be capable of nobving air froma nomnal 0.14 cubic neters
pﬁgjsegond (nmB8/s) [300 cubic feet per mnute (cfm] up to 0.45 nB/s (960
c of air.

The SuPport Facility would contain operating galleries from which |oca
control and nonitoring of the primary tank ventilation system would be
performed. The Support Facilities would also contain one or nore roons for
each of the follow ng functions or equipment: [|iquid and exhaust sanpling,
control, conmunications, process cell supply air filter, air conpressor,
contami nated solid waste, building exhaust, building HVAC supply, normal and
backup el ectrical distribution panels, backup electrical nmpotor contro

centers, condenser cooling equipnent, and process cell exhaust. The HVAC
systens for the Support Facilities would nmaintain differential air pressures
wthin the facilities to mnimze the potential for the spread of

contam nation. Four ventilation zones would be established such that airflow
woul d be directed from areas with the |east potential for contami nation to
areas with the nost potential for contam nation.

The process pits and their associated ventilation systens would provide
secondary confinement of radioactive material and would be ventilated to
nmai ntain a slight negative pressure relative to the atnpsphere so that
airborne contamnation remains in the pits.

Separate, dedicated incomng and outgoing 8-cm (3-in) diameter steel waste
transfer lines, with associated spare lines, would connect the NTF with
existing facilities by the RCSTS. Al process lines and drains would be
encased in secondary P!plng to collect and detect |eakage fromthe primary
piping. Al process lines would be sloped for free draining to prevent fluid
accunul ation in traps. Encasenment piping would drain into the process pit in
which it terminates, and process pits would drain into the tank on which they
are constructed. Al encased process |lines would be equipped with a | eak
detection system Capability for periodic pressure testing of the primary
process piping and encasenent would be provided.

Construction - Figure 3-23 shows a typical construction area for the proposed
NTF. The NTF would be constructed over a 3-year period and require a peak
construction workforce of approximately 150 workers as increnental additions
to the Hanford Site workforce. Site preparation would include approximtely
10 ha (25 acres) of land, cleared and graded for construction of the two tanks
and support facilities either for the 200 East or West Area sites, and an
additional 10 ha (25 acres) of land cleared and graded for construction
access, |aydown, parking, and spoil piles.

Excavation for the waste tanks would be aﬁproxinately 43 by 79 m (140 by 260
ft) and 18 m (60 ft) deep for either of the tank |locations. Spoil materia
from the excavati on woul d be Placed in a spoil pile |located at either NTF

| ocation. The spoil pile would contain material suitable for structura
backfill, which would be reused for backfill around the conpleted tanks

Site clearing, grading, and excavation activities would occur at the chosen
NTF site for approximately 6 nmonths of which 4 nonths would involve a two-
shift operation. Heavy construction equi pnent woul d consist of approximtely
four to six large self-loading scrapers, four large bulldozers, a road grader,
a water truck for dust control, and a fuel truck. Existing natural drainage
traverses north for the 200 East Area and west for the 200 West Area. Surface
drai nage from storm water and snownelt woul d evaporate or percolate naturally.

To Prevent possi bl e surface run-off flooding, finished grading of both sites
woul d provide both run-on and run-off control for the new facilities.
Cbnst{uction access roads would be 9 m (30 ft) wide and surfaced with crushed
gravel .

At either tank location, the finished grade and the area disturbed during
construction would be stabilized upon pro%ect conpl etion. Spoil Pile
| ocations and borrow areas would be stabilized by planting suitable vegetation
deaernjged through consultations with appropriate Federal and state agencies
and tribes.

Figure (Page 3-53)
Typi cal Construction Area for NTF

Construction activities would enconpass tank erection and erection of the
Support Facility Building. Two DSTs would be erected at either the 200 East
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Area or 200 West Area. The DSTs would be constructed with a crawl er crane

| ocated at the bottom of the excavation. DST conponents would be off-|oaded
and stored in the construction |aydown area and | oaded onto trucks with a
smal | crane or cherry picker for transport to the i mediate erection area
Tank erection activities would | ast approximtely 3 years.

After erection of the secondary confinenent structures, backfill materi al
woul d be placed around the tanks at the bottom of the dome. Backfill naterial
woul d be placed with self-1loading scrapers, |eveled, and conpacted, typically
in 0.3-m(1-ft) lifts. Approximately two self-|oading scrapers, two

bul  dozers, and two vibratory compactors would be utilized tor placing the
backfill. Backfilling activities would |ast approxinmately 5 weeks.

The Support Facility Building would be two-stories tall, and be built with
reinforced concrete. Construction of the SupEort Facility Buildin? woul d | ast
approxi mately 18 nonths and woul d overlap tank erection and backfill by
approxi mately 12 nonths. Construction activities would require at |east one
cramLer or truck crane, a concrete punp, a cherry picker, and several flat bed
trucks.

Several additional structures would be |ocated at the NTF. These structures
woul d include exhaust stacks, stack nonitoring facilities, diesel generator
buil di ngs, and diesel fuel oil tank vaults. These structures would not
require significant heavy equi pnent for construction.

In addition to the buildings and structures, waste transfer piping, process
piping, and utilities would be installed and connected to existing sources.
Most of the required underground excavation activities would be perforned
within the cleared portion of each facility, and other excavation would be
performed in areas that have been previously devel oped

Septic systens would be installed at the NIF, if necessary, to provide service
during construction and operation. The septic systenms would be sized to
accomopdate a volume of 12,500 L/day (3,300 gal/day) and accommodate all

proj ect construction personnel. Portable facilities would be utilized as
required to supplenent the septic systems. The NIF system would include a
18,000 L (5,000 gal) septic tank and three 50 percent capacity disposal fields
of approximately 116 square neters (nR) [1,250 square feet (ft2)] each. The
di sposal fields would be located within the cleared and graded areas of the
NTF site. A sewage treatnent facility has been proposed for the 200 Areas
and, if available, may also serve the proposed NTF (DOE 1995b).

After conpleting construction activities, permanent roadways and parki ng areas
woul d be paved, and the remminder of the disturbed areas would be stabilized.
Approxi mately 11,300 nm2 (122,000 ft2) and 11,400 n2 (123,000 ft2) of |and would
be covered by new paverment and structures, respectively, at the NTF. The NTF
woul d be finish-graded for drainage away from the pavenent and structures.

Qperation - Waste transfer operations would be initiated by renotely or
manual |y aligning the valves on the transfer route for transfer to a new tank.
A typical transfer to a new 200 East Area tank would involve the valves in the
main valve pit, the multi-tank transfer pit, a diversion box, and the transfer
punp pit on the tank. Transfers to a new 200 West Area tank would involve
valves in its main valve pit, Diversion Box 1, and the transfer punp pit of
the tank. The transferring tank and the booster punps in the RCSTS woul d
provi de the necessary force to effect the transfer.

If the new tank storage alternative is selected with new DSTs in the 200 East
Area, the RCSTS would be the same but would consist of two diversion boxes and
two booster punps. The second diversion box would be located in 200 East Area
and would transfer waste to and from the new DSTs (Figure 3-32. The second
booster punp would be located in the second diversion box to facilitate waste
transfer from the new DSTs

Approxi mately 50 workers would be needed to support NTF operations. These
wor kers woul d cone fromthe existing Hanford Site workforce

3.1.4.2 Dilution and Retrieval

- The new storage alternative would mitigate
flamrabl e gas release in Tank 101-SY by decreasing the volunme of gas-retaining
material and reducing or elimnating its ability to retain, and ultimtely

rel ease, flanmmable gas. The retention and rel ease behavior of gas is tied
closely to the properties of the sludge that forns as the solids settle.

Di lution would dissolve a significant fraction of the solids and change the
wast e proEerties so that gas can mgrate to the surface continuously Instead
of being held in the sludge.

For dilution to be an effective nitigation, it nmust elimnate or greatly
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reduce the ability of settled solids to retain gas and naintain flammbl e gas
concentration below 25 percent of the LFL. Therefore, for dilution to be
effective for Tank 101-SY it nust be combined with retrieval and transfer of
thg gag generating waste so that the flammable gas level in the tank is
reduced.

Description - The retrieval and dilution of waste from Tank 101-SY would be
acco i shed by operating the existing 150-hp mixer punp and construction and
installation of a retrieval and dilution system provided by the ITRS. The

I TRS woul d supPort dilution of waste for retrieval and transfer operations and
mtigation of flammble gas safety issue in Tank 101-SY

The retrieval of wastes from Tank 101-SY woul d be acconplished by installation
and operating a small transfer punp in a spare tank riser. The transfer punp
woul d also be utilized to introduce diluent in the tank either at the punp
suction intake or through pipes attached to the punp colum. The current

m xer punP in Tank 101-SY would be used to mix the tank prior to transfer. A
conceptual diagram of Tank 101-SY with the ITRS is shown on Figure 3-24. The
dilution system for Tank 101-SY woul d include hot water and caustic solution
sprIy, a flush tank and a flush punp for mixing water and caustic solution, a
di luent punp, and a booster punp F|?ure 3-25). Instrunmentation would be
provided in a valve pit downstream of the transfer punp to determ ne the waste
properties such as density, viscosity, flow, tenperature, and pressure.

Following retrieval and dilution, the waste would be transferred via the RCSTS
to the NITF for storage in either the 200 West Area or 200 East Area. The
dilution ratios required for Tank 101-SY nitigation and retrieval and transfer
have been evaluated to be approximately 1:1 (1.e., one part of waste conbi ned
with an equal part of diluent). The proposed diluent is a two-nolar solution
of sodi um hydroxi de (NaOH) (PNL 1994).

Figure (Page 3-57)
Figure 3-24. Probable Tank COnditions at the Beginning of Retrieval Operations

_Figure (Page 3-58) )
Figure 3-25. Sinplitied Process Flow Di agram

Construction - The dilution and retrieval activities would include the
construction and installation of a transfer punp in Tank 101-SY and in-line
dilution capabilities provided by the ITRS. Tank 101-SY woul d be provided
wi th flushing, caustic addition capabilities, and pipe routings to the tank
farnms. In addition, this system would be connected to the proposed RCSTS
described in Section 3.1.1.2.

The construction, installation, and nodifications to the Tank 101-SY woul d
include the follow ng el ements.

Construction and installation of:
- a small transfer pump for transferring waste fromthe tank

- operator station including nonitor, alarm and contro
retrieval systens for the tank

- Instrumentation to neasure the physical characteristics of the
waste prior to transfer

- new junpers, as required, to sugport the operation of the transfer
punp, dilution system and flush system

- a flush tank, an isolation tank, and chem cal unl oading pad

Uilities for retrieval operations (electrical, water, and
t el econmuni cati ons)

Modi fications to the central punp pit for the load distribution frane,
cover blocks as required to support the new equi pnent, and existing
valve pits to house a transfer booster punp, and flush punp

Upgrades to the existing ventilation system if required

Piping interface with the RCSTS
In addition, the retrieval and dilution systemwould interface with the
existing instrumentation critical to monitor tank waste, shell, and air space
tenperatures, and waste |levels within Tank 101-SY
Qperation - The Tank 101-SY retrieval and dilution operation would be a four-
step process. First, the tank contents would be nobilized via operation of

the m xer PunP to achieve a neasure of waste honogeneity. Second, as the tank
is nearly full, the first batch of waste retrieved would be diluted in-Iline
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with a two-nolar NaOH solution to neet a specified waste concentration that
conplies with the RCSTS requirenments. Third, when adequate space is avail able
in the tank, the diluent would be added to the tank for an in-tank dilution
process. The diluent would be added to the tank to reach the prescribed waste
dilution ratio of 1:1. During diluent additions, the mixer punps would be
operated to disperse the diluent and achieve waste honogeneity. This would
prevent formation of a stratified layer on the surface preventing retrieval of
sludge fromthe bottom Finally, the diluted waste would be retrieved from
the tank utilizing the transfer punp for subsequent transfer via the RCSTS

and storage into two new DSTs at the NTF.

The follow ng nodes of operation would be utilized during the retrieval and
transfer process.

Recirculation - The transfer punp would circulate waste back into the

tank while diluent is added at the punp suction until correct waste

Properties are achieved for transfer and/or tank space would allow no
urther addition of diluent. Further dilution of waste could be

achi eved as part of the transfer process if proper dilution is not

achievable wthin the tank. On-line instrumentati on would be nonitored

during this phase of operation.

Transfer - Diluted waste would be routed into the RCSTS and transferred
to new DSTs, either in 200 East or West Areas.

Bypass - If on-line instrunentation detects that waste being transferred
is out of specification (refer to Section 3.1.1.2), the flow would be
diverted fromthe transfer line to the recirculation |oop and back into
the tank. Bypass operations would continue until the waste achieves the
required specification, via addition of diluent or continued

condi tioning and m xi ng.

Flush - The transfer lines would be preconditioned with diluent prior to
starting a transfer and to continue a transfer during Bypass node. The
transfer lines would also be flushed after conmpleting a transfer
operation or before shutdown.

3.1.5NO ACTION ALTERNATIVE

The no action alternative would continue to retrieve both compl ex and non-
complex SW. from SSTs and the WAFW by existing stabilization prograns and
transfer the waste utilizing the ECSTS via Tank 102-SY as described in Section
3.1.1.1. The no action alternative nitigates the safety issues in Tank 101-SY
by the long-term operation of the existing nmixer punp or a replacenent punp,
as described in Section 3.1.1.4 and the ability to provide safe storage
conditions in existing DSTs

Additionally, it is assumed for purposes of this analysis that no retrieval
dilution or transfer of Tank 101-SY wastes or Tank 102-SY solids would occur
under the no action alternative and, therefore, construction of a retrieval
system for Tank 102-SY or Tank 101-SY, RCSTS, waste |load and unload facilities
and operation of transfer vehicles, and NTF would not occur. A genera

process diagram of the no action alternative is shown in Figure 3-26

3.2ALTERNATIVES CONSIDERED BUT DISMISSED

Under DCE and CEQ requirenents, all alternatives that could satisfy the need
for action identified in Section 2, Purpose and Need for Action, nust be
assessed for reasonabl eness within the requirenents of NEPA. The criteria of
reasonabl eness for this EIS are affected by the follow ng

The need to resolve safety issues expeditiously

The restriction under CEQ regul ations which requires that during the
NEPA process for an EIS (in this case the TWRS EI'S) an agency shall not
take any action that would have an adverse effect, or limt the choice
of reasonable alternatives. [40 CFR 1506.1(a)]

_Figure (Page 3-62) i
Figure 3-26. No Action Alternative

The need to adhere to other regulations and DCE orders. Reasonabl eness
is affected by a nonconpliance with regul ations or unacceEtablllty based
onb olicy determinations regarding acceptable risk to workers and the
public.

Section 3.2.1 identifies those alternatives dism ssed based on their inability
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to resolve safety issues expeditiously within the confines of an interim
action. Section 3.2.2 identifies those alternatives that woul d prejudice TWRS
deci si on-nmaki ng, and Section 3.2.3 identifies those alternatives that are non-
compliant with existing regulations or DOE orders.

3.21RESOLVE FLAMMABLE GASSAFETY ISSUES EXPEDITIOUSLY

The urgent safety issue which was created by |arge hydrogen releases in Tank
101- SY, necessitated that DOE and Ecologx eval uate only those alternatives

whi ch have a proven ability to resolve this safety issue expeditiously,

wi t hout affecting TWRS di sposal decisions. Flamable GREsS 1 n Tank 101-SY have
resulted in concentrations which exceeded the LFL for hydrogen. Severa
potential technical options for resolving GREsS in Tank 101-SY have been

di smissed fromdetailed evaluation in this EI'S because their technical ability
to resolve or mtigate the generation of unacceptable |evels of flammable gas
has not been proven (WHC 1992c).

The 1992 report, Mtigation/Renedi ation Concepts for Hanford Site Flanmmable
Gas Cenerating Waste Tanks, (WHC 1992c), devel oped and eval uated 22 concepts
for mtigating and/or remedi ating the generation, storage, and periodic
rel ease of hydrogen gas in Tank 101-SY and 22 other Hanford waste tanks.
Mtigation b% di fution, heating, mxing, and ultrasonic agitation were
reported to be the nost pronising concepts for additional study (PNL 1994). In
addition, other mitigation options such as chemi cal processing were found to
be nore conplex, costly, and longer to inplement than options discussed in
this report. Furthernore, other options would only be needed if the four
mtigation options discussed in this report could not produce and maintain
?gggpgable results during the interimperiod prior to disposal decisions (WHC
c

DCE has continued to fund the evaluation of the nbst promising nitigation
concepts of mixing and diluting which are the principal alternatives eval uated
inthis EI'S. Renediation concepts such as chenical processing, have been
deferred to the TWRS EIS. A Pacific Northwest Laboratory (PNL) report,
Assessment of Alternative Mtigation Concepts for Hanford Flanmabl e Gas Tanks,
(PNL 1994) released after the i1ssuance of the SIS Draft EIS, reinforced the
technical opinion that nmixing and dilution are the nbst prom sing technica
options for niti?ation of the hydrogen gas safety issue. A subsequent
evaluation of dilution (PNL 1995) indicated that a likely dilution ratio to
successfully nmitigate gas rel ease events in Tank 101-SY would be approxinmately
one part diluent to one part waste. Consequently, the DOE and Ecol ogy have
consi dered either use of mxer punps or dilution as reasonabl e approaches that
could work for mitigation of the Tank 101-SY safety issue

DOE will continue to evaluate pronising options and | ook for other waste
managenent strategies which may provide better, nore cost effective solutions
to hydrogen gas release events. However, for the interimneeds of DOE and
Ecol ogy to resolve the specific issues regarding hydrogen generation in Tank
101- SY, these other solutions have been deternined to be unreasonable at this
tine.

3.2.2 TANK WASTE REMEDIATION SYSTEM DECISION-MAKING

Because the TWRS EI'S and ROD process w |l be the decision-maki ng process for
final disposal of tank wastes, alternatives which would prejudice TWRS EI S
alternatives and options have been dismissed as alternatives for this interim
action decision. These technical options include grouting wastes, in-tank
chemi cal processing, and sugar denitrification. These options have the

potential to physically or chemically alter the waste to an extent which could
affect the viability of technical options being evaluated under the TWRS EI S
for final waste disposal. The TWRS EIS will evaluate these options and others
for their viability as alternatives for final waste disposal. Under CE

regul ati ons these options are not reasonable as interimactions to satjé?y t he
puLpose and need statenment in Section 2 without affecting future decision-
meki ng.

Considering the interimtinme frane for decision-making in this EI'S, the
follow ng option was disnmssed from further eval uation:

Destroy the Conplexant in West Area Single-Shell Tanks - The Organic ]
conpl exant coul d be destroyed by heat and aggressive oxidation. However, this
option was dismissed from consideration as the decision on treatnment and

di sposal of tank wastes is being evaluated in the TWRS EIS. Any action to
E{gat waste woul d prejudice the actions and decision being based on the TWRS

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212 _3.html[6/27/2011 1:04:56 PM]



Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

3.23NONCOMPLIANT

Al ternatives which have the potential to technically provide alternative
storage but do not conmply with regulations or policies have been eval uated.
These include rail car or tanker truck storage, above ground tank storage, and
surface inpoundnents. Wile no regulations explicitly prohibit storage of the
waste in rail cars, tanker trucks, or above ground storage, the follow ng
regul ati ons apply:

DOE Order 6430.1A, General Design Criteria, which includes requirenents
for confinement of HLW

WAC- 173- 303, Section 640, "Dangerous Waste Regul ations, Tanks Systens"

Considering the interimtine frane for decision-naking in this EI'S, these
options were dism ssed from further evaluati on because these regul ations would
make it difficult or inpossible to obtain the necessary permts and approval s
for such storage.

3.3 COMPARISON OF ALTERNATIVES

The alternatives described in Section 3.1 present DOE and Ecology with full
range of actions to be inplemented by the ROD which follow this EIS. These
alternatives characterize the various actions available to DOE and Ecology to
nmeet the purpose and need statenents identified in Section 2 which include:

Remove SW. from ol der SSTs to reduce the likelihood of |iquid waste
escaping fromthe corroded tanks into the environment, also referred to
as interimstabilization.

Provide ability to transfer the tank wastes via a conpliant systemto
mtigate any future safety concerns and take advantage of current or
future tank space allocations.

Provi de adequate tank waste storaEe capacity for current and future
wast e volunes associated with tank farm operations as well as other
Hanford facility operations.

M tigate hydrogen generation in Tank 101- SY.

Table 3-1 presents for each alternative, the actions that would satisfy the
obj ectives of the purpose and need statenent. Al alternatives would reduce
the potential for |eaks from SSTs by continuation of the interim stabilization
program by which SW. would be retrieved fromall remaining SSTs. Al
alternatives except the no action alternative would provide a nodern, safe,

and reliable RCSTS that conplies with regulations. Only the preferred and new
storage alternatives would nmeet Tri-Party Agreenent M Il estone M 43-07 which
requires the construction and operation of the RCSTS. Al alternatives,

except the new storage alternative, would manage future waste vol unmes
associated with tank farm operati ons and ot her Hanford facility OEerations
within the existing DST tank inventory; however, the ability of the no action
alternative to acconplish this objective is uncertain. Safe storage of wastes
in Tank 101-SY and nitigation of unacceptable generation of hydrogen woul d be
acconpl i shed by continued operations of the m xer ﬁunp currently In Tank 101-
SY, except under the new storage alternative, which would retrieve and dilute
Tank 101-SY and store the diluted waste in new DSTs.

Table 3-1
Comparison of Alternatives

Pur pose and Need

Al ternatives

Remove SW. to Reduce SST Leaks Provi de_ Conpl i ant
(Interim Stabilization) Cross-site Waste
Mtigate
Hyd Transf er
rogen
Capabi litya
Wast e Generation in
Tank 101-SY
Non- conpl exed SW Conpl exed SW
Preferred Transfer through Retri eve Tank ECSTS/ RCSTS

DSTs Conti nue
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Tank 102-SY prior to 102- SY solids
M xer Punp
_ solids retrieval prior to transfer
Oper ati ons
Truck ~ Bypass Tank 102-SY Bypass Tank ECSTS/ Truck
DSTs Conti nue
Transfer with Truck 102-SY with Truck
M xer Punp
Oper at i ons )
Rai | Bypass Tank 102-SY Bypass Tank ECSTS/ Rai
DSTs Conti nue
Transfer with Rail 102-SY with Rai
M xer Punp
Qper at i ons )
New St or age Transfer through Retri eve Tank ECSTS/ RCSTS
Retrieve and
_ Tank 102-SY prior to 102- SY solids
Dilute
solids retrieval prior to transfer
No Action Transfer through Transfer through ECSTS
DSTs Conti nue
Tank 102-SY wi t hout Tank 102-SY
M xer Punp
solids retrieval wi t hout solids

Oper at i ons )
retrievalb

aOnly the preferred and new storage alternatives would neet Tri-Party Agreenent

M 43-07 _ )
whi ch requires the construction and operation of the RCSTS.

Exi sting

Exi sting

New DSTs

Exi sting

M | est one

bTransferring conpl exed waste through Tank 102-SY wi thout previously renoving sludge in

this tank has

the potential to create additional TRU waste.

The ollomﬁn? actions would be utilized by each alternative to neet the
obj ectives of the purpose and need:

Remove SW. to reduce SST | eaks

Provi de conpliant cross-site waste transfer capability
Provi de adeguate st orage

M tigate hydrogen generation in Tank 101- SY.

3.3.1REMOVE SWL TO REDUCE SST LEAKS

Based on anal yses in NEPA docunents (DCE 1987, DCE 1994) and safety analysis
docunents that evaluated alternatives for resolving safety issues resulting
fromuncontrolled rel eases from SST | eaks, the only acceptable alternative is
continuing the interimstabilization programinplenented in the 1970s. As
described in Section 3.1.1.5, this programretrieves the remaining
interstitial liquids from SSTs and punps the SW to interim storage in DSTs.
DOE, Ecol ogy, and the EPA agreed to this action in the Tri-Party Agreenent.
Therefore, under all alternatives evaluated in this EIS, continuing the
interimstabilization programis the only action considered for resolution of
safety issues associated with SST | eaks.

Al though the environnental inpacts of interimstabilization have been

eval uated previously, the action is included in this EIS to fully analyze all
aspects of Hanford Site waste generation during the interimperiod, and to
anal yze the need for cross-site waste transfers. The interim stabilization
program for SSTs in the 200 West Area generates SW waste, which nust be
transferred to DSTs in the 200 East Area. Limtations on the use of Tank 102-
SY for stagi ng conpl exed wastes, and the ECSTS, as discussed in Sections 1.2.4
and 3.1.1.1, respectively, created the need for DCE and Ecology to evaluate
alternatives for cross-site waste transfer.

The Preferred and the new storage alternative would utilize the ECSTS for
facility wastes and non-conplexed SW until the RCSTS becones operational. At
that tinme TRU solids from Tank 102-SY would be diluted and retrieved and
transferred to DSTs in the 200 East Area. After solids renoval, conplexed
SW.s would be transferred from 200 West Area SSTs through Tank 102-SY and the
RCSTS to DSTs in the 200 East Area. The truck and rail transfer alternatives
would simlarly use the ECSTS until truck or rail facilities were operationa
to transfer facility wastes and non-conpl exed SW.. Once operational, the
truck and rail transfer alternatives would transfer wastes by truck or rai
tanker instead of pipeline. Under the truck and rail transfer alternatives
TRU solids from Tank 102-SY would not require dilution and retrieval because
compl exed waste would not be transferred through Tank 102-SY, instead wastes
woul d be transferred directly from DCRTs to the truck or rail load facility
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prior to cross-site transfers.

The no action alternative would transfer all facility and SW. wastes through

Tank 102-SY and use the ECSTS to transfer wastes to the 200 East Area. The no

action would violate the RCSTS Tri-Party Agreement M| estone and DOE
adm nistrative requirenments for TRU waste segregation.

3.3.2PROVIDE COMPLIANT CROSS-SITE WASTE TRANSFER CAPABILITY

The ECSTS would continue to be used under all alternatives until a replacenment
capability becones operational. Under the preferred alternative and the new
storage alternative, the RCSTS would be built to replace the ECSTS. Under the
truck and rail transport alternatives, the RCSTS would not be built and cross-
site waste transfers would be acconplished by tanker trucks or rail cars. The
no action alternative would utilize the ECSTS for all cross-site waste
transfers regylred prior to inplenmenting waste disposal decisions resulting
from the TWRS ROD.

3.3.3PROVIDE ADEQUATE STORAGE

Waste projections in Appendi x A denonstrate that the current inventory of DSTs
woul d neet the storage requirements for all current tank waste volunmes and
future projected wastes with contingency space. All alternatives except the
new storage alternative would provide interimstorage w thin existing DSTs.
Tank 101-SY retrieved and diluted wastes are not included in the current ONP
If DOE would to choose dilution to mitigate hydrogen %eneration in Tank 101-
SY, additional storage capacity would be required. The new storage
alternative would provide additional DST storage for wastes which are not
currently projected to be generated before FY 2003. Such wastes would include
diluted Tank 101-SY wastes, or other yet to be identified wastes which could
Eggyire retrieval and new storage to resolve safety issues prior to the TWRS

3.34MITIGATE HYDROGEN GENERATION IN TANK 101-SY

Active tank nonitori n? prograns inplenented since the issuance of the SIS
Draft EI'S have identified that only Watchlist Tank 101-SY currently requires
action beyond passive storage to maintain safety. As described in Section
1.3.4, based on the results of the ongoing nonitoring program Tank 103-SY was
determned to no |onger require action beyond continued nonitoring.

Saf e managenent of Tank 101-SY requires the prevention of unacceptable GREs.
The Pref erred, truck and rail transfer and no action alternatives would
resolve this safety issue through conti nued operation of a mxer punp which
was installed in Tank 101-SY in July 1993. The new storage alternative would
retrieve and dilute the waste from Tank 101-SY, transfer the waste through the
RCSTS, and store it in new DSTs at a concentration sufficient to prevent GREs.
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2] 2] 2 2] 2
4 AFFECTED ENVIRONMENT
Section 4 discusses the environment which is likely to experience inpacts from

construction, operation, or decontam nation and decomm ssioning of the
alternatives identified in Section 3. For baseline purposes, the environnment
prior to inﬁlenanting proposed alternatives is considered as the starting
point for this environmental inpact analysis.

For this EIS, the affected environnent is the entire area of the Hanford Site
and the area adjacent to it. The Hanford area is located in southeastern
Washi ngton State northwest of the confluences of the Snake and Yakima Rivers
with the Colunbia River. The location of the Hanford Site is shown in

Figure 4-1. The site is located within Benton, Gant, Franklin, and Adans
Counties. The location of Hanford Site in relation to these counties is shown
in Figure 4-2.

Maj or popul ation centers in close proximty to the Hanford Site are the cities
of Richland, Pasco, and Kennew ck, commonly referred together as the Tri-
Cities. The Tri-Cties are the closest urban areas to the site and hone to
nost of the Hanford Site enployees. The cities are serviced by an airport at
Pasco, Interstate Hi ghways 82 and 182, and U S. Highways 12 and 395, severa
state highways, railroads, and river barges on the Colunbia R ver

The Hanford Site is about 50 km (30 mi) north to south and 39 km (24 m) east
to west, conprising a site area of about 1,450 knR (560 mi2). It is a
relatively large, undisturbed area of shrub-steppe that contains nunerous

pl ant and ani mal species adapted to the region's sem arid environnent. Two
smal | east-west ridges, Gable Butte and Gable Muntain, rise above the plateau
of the central part of the Hanford Site as shown in Figure 4-3. The Col unbia
Ri ver flows through the northern part of the site and, turning south, forns
part of the eastern boundary of the site. The Yakima River is close to the
sout hern boundary of the site. Although no pernanent streans cross the area
there are several epheneral streans on-site and sone persistent springs and
creeks which disappear into the ground on the Fitzner Eberhardt Arid Lands
Ecol ogy Reserve.

_Figure (Page 4-2) )
Figure 4-1. Location of Hanford Site

_Figure (Page 4-3) o _ _
Figure 4-2 Counties Containing and Surrounding the Hanford Site

_Figure (Page 4-4) )
Figure 4-3. Hanford Site and Environs

The Hanford Site is nostly undevel oped with w dely spaced clusters of
industrial buildings |ocated along the western shoreline of the Colunbia River
and at several locations in the interior of the site (Figure 4-1). These
clusters are interconnected by roads, railroads, and electrical transm ssion
lines. Undevel oped areas conprise about 94 percent of the total site area
The industrial clusters are heavily devel oped and | and uses consi st of
i ndustrial uses, waste disposal, and transportation facilities. These
clusters are conpletely contained within the Hanford Site, and are relatively
remote from urban areas and residential concentrations. The distance has
traditionally served two roles. First, the isolation of the clusters from
urban popul ati ons and residential areas have facilitated security and
ﬁrotected the off-site public from exposure to radiological or chenica
azards. Second, the isolation has mtigated noise, construction activities,
and other actions inconpatible with residential |and uses.

This section of the EIS on the affected environment is arranged into eight
topics discussed in the follow ng sections:

Section 4.1 GCeol ogy, Seisnology, and Soils
Section 4.2 Water Resources and Hydrol ogy
Section 4.3 Physical Environnent

Section 4.4 Ecol ogy

Section 4.5 Popul ati on and Soci oecononi cs
Section 4.6 Transportation

Section 4.7 Land Use

Section 4.8 Cultural Resources.

These topics are presented in the same order for the inpact anal yses presented
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in Section 5.

4.1 GEOLOGY, SEISMOLOGY, AND SOILS

The geol ogy, seisnology, and soils section presents existing information
regardi ng the geological setting for the Hanford Site, the site's )

sel snol ogi cal characteristics, including earthquake history, and site soi
conditions. Section 4.1.1 describes the regional geol ogical resources.
Section 4.1.2 describes the seisnplogic setting for the site and presents the
eart hquake history and information regarding the ground accel eration which may
be experienced during a seismc event. Section 4.1.3 presents existinﬂ
infoLnat[on regarding the agricultural and engineering properties of the soils
at the site.

4.1.1 GEOLOGIC RESOURCES

The follow ng sections discuss the site geology in terns of:

Topogr aphy and Geonor phol ogy
Strati (r;raphy and Lithol ogy

M neral Resources

Geol ogi ¢ Processes.

4.1.1.1 Topography and Geomor phology

- The proposed project site is |located

in a portion of the Pasco Basin, a topographic and structural depression in
the sout hwest corner of the Colunbia Basin physiographic subprovince. This
subprovince is characterized by generally lowrelief hills wth incised river
dr al nages.

The Pasco Basin is surrounded by linear ridges formed by folds of basalt
bedrock. These ridges are the Saddl e Mountains to the north, the Horse Heaven
Hlls and Rattlesnake Mountain to the south, and Yaki ma and Urtanum Ri dges to
the west. The higher ridges of Gable Mwuntain and Gable Butte, north of the
200 Areas proposed project site, represent the last surface manifestations of
the Untanum Ridge to the west.

In the inmediate vicinity of the 200 East and 200 West Areas, the Pasco Basin
is an area of generally low to near flat relief ranging from 119 neters

(390 ft) at Colunbia River level to 229 m (750 ft) above nean sea |evel (MSL)
on the 200 Areas Plateau (DCE 1992). The 200 Areas Plateau is a broad flat

al luvial terrace.
4.1.1.2 Stratigraphy and Lithology

- The Col unbia Basin subprovince is

under | ai n bg the Colunbia River Basalt Goup that consists of a thick sequence
of M ocene basalt flows erupted from approximately 17 to 6 nmillion years ago.
The Colunbia R ver Basalt Goup within the Pasco Basin is greater than 3 km
I(:_1.8 mzl Ln thi ckness (DOE 1988). Three mmin basalt formations are shown in
igure 4-4.

UE to 185 m (607 ftP of late Mocene to Pliocene bedded sedi nentary deposits
(known as the Ringold Formation) overlay the basalts. The deposits are
thickest in the Cold Creek area south of the proposed site and thin to the
north against the higher ridges of Gable Muntain (DOE 1992). The Ringold
Formati on has been subdivided in the Hanford area into relatively continuous
gravelly horizons (Unit A and Unit E%, and | ess perneable, finer-grained
sedi nentary deposits (lower nud). The base of the Ringold Formation is
commonly a coarse-grai ned sequence (Unit A) that is separated fromthe
overlying Unit E gravels by the lower mud unit (DOE 1992).

Above the Ringold Fornmation in the 200 West Area is a local unit naned the
Plio-Pleistocene unit by local workers. It is conposed of fine sand and silt.
This unit is inmportant due to its dense cal cium carbonate cenent called
caliche which tends to inhibit downward percol ation of water.

The uppernpst inportant sedinmentary units in the Pasco Basin are the fl ood

deposits of the Hanford Formation. These deposits range up to 90 m (300 ft)
i n thickness.
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4.1.1.3 Mineral Resources

- Currently no mineral resources other than crushed
rock, sand, and gravel are produced fromthe Pasco Basin. These represent
potential economic resources. Deep natural gas production fromanticlines in
the basalt has been tested by oil exploration conpanies wthout comrercia
success. Wth respect to the proposed site, there are no indications that the
m neral resource potential is different fromthe remainder of the basin.

4.1.1.4 Geologic Processes

- Geol ogic processes which aItey_topographV_are
[

| andslides, floods, volcanic activity, and [iquefaction. Each of these
Frocesses as they relate to the Hanford Site are described in the follow ng
I st.

_Figure (Page 4-8) ) . . .
Figure 4-4. Stratigraphic Units Present in the Pasco Basin

Landslides - Landslides in the Ringold Formation sediments are common
in areas where these sedinents have been over-steepened by erosion such
as the Wiite Bluffs area along the Colunbia River. The Iikelihood of
such over-steepening in the proposed project area is |ow due to the
absence of any actively eroding streans.

Fl oods - The nearest potential flooding source to the proposed site is
Cold Creek to the southwest. Studies of the probable maxi mum flood in
Cold Creek area show its effect is linted to the southwestern corner

of the 200 West Area only (PNL 1994). Natural flooding on the Col unbia
River would be restricted to the i mediate floodplain of the river
Failure of the upstream dans due either to natural causes or sabotage
woul d not |ikely affect the proposed site (PNL 1994).

Vol canic Activity - Two types of volcanic activity have affected the
Pasco Basin in the past: basaltic flood vol canism and the Cascade
style dacitic volcanismto the west. The basaltic vol cani sm has been
ul escent for the past 8 nmllion years and apPears unlikely to resune
ue to changes in the plate tectonic regine of the region. The only
effect of increased Cascade volcanismto the site would be from
Eérfall' such as the ashfall fromthe 1980 eruption of Munt St
ens.

Li quefaction - Liquefaction is not an issue at the proposed site due to
the deep water table.

4.1.2 SEISMOLOGY

This section discusses geol ogi cal characteristics of the Hanford area which

woul d generate ground notion due to seismc events. This section exam nes the

Lectog|c setting, earthquake history, earthquake ground notion, and geol ogic
azards.

4.1.2.1 Tectonic Setting

- The characterization of the tectonic setting of ) )
the region in which the Hanford Site is located includes the followi ng main
tectonic terranes and seisnic sources

Maj or Tectonic Terranes - The Pacific Northwest and adjacent
continental margin are divided into four major tectonic terranes
reflecting the regional tectonic setting of a convergent plate margin.
These tectonic terranes are the continental margin, the fore-arc
terrane, the volcanic-arc terrane, and the back-arc terrane shown in
Figure 4-5. The dynamic interaction between the two major converging
pl ates, Juan de Fuca and the North Anmerican, define the characteristi
structure and location of these four terranes with respect to plate
geonetry and configuration. The continental nmargin is the western-nost
of the four major tectonic terranes of the North Anerican Plate and
mar ks the sub-oceani c expression of the plate boundary the Cascadi a
Subducti on Zone (CSZ) shown in Figure 4-6.

c

The back-arc terrane of Washington occurs east of the Cascade
Mountains, and is underlain primarily by Jurassic to early M ocene
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met anor phi ¢ and vol cani ¢ rocks which represent the accreted terranes of
past collisions and continental deposits eroded from them (Reidel et
al. 1989). Overlying a portion of this terrane is the Col unbia Basalt
Pl ateau, a region of thick thoelitic basalt lava flows. The Hanford
Site and proposed project sites lie within a subprovince of this basalt
province known as the Yakima Fold Belt (RHO 1979?.

The Yakinma Fold Belt is characterized by narrow, linear anticlina
ridges of basalt and broad synclinal basins with an east to east-

sout heast orientation. The folds have wave |engths of between 5 and
32 km (3 and 20 m), anplitudes of less than 1 km (0.6 nmi) and are
comonly steeper on the northern linb (DOE 1992?. The faults in the
subprovi nce appear to be associated with the folding and are found on
the flanks of the folds. The folds extend eastward up to 113 km

(70 m) fromthe Cascade Range Province and were grow ng during the
erupti on and enpl acenent of the basalt and ﬁrobably continue to grow at
the present tine (DOE 1988). In general, the structures do not affect
the sedinents that overlie the basalt.

Sei smi c Sources - Earthquakes are the result of sudden rel eases of
built-up stress within the tectonic plates that conprise the earth's
surface. The stresses accumulate from friction between the plates as
they are forced past one another. Myvenent can occur between plates,
as 1 n subduction zones, or wthin ﬁlates.

The follow ng seismc sources in the region could inpact the design and
performance of any new facilities or waste managenent systens.

_Figure (Page 4-11) _ o
Figure 4-5. Tectonic Terranes and Provinces of the Pacific Northwest

_Figure (Page 4-12 ) _ o
Figure 4-6. Ceonetry of Tectonic Plates in the Pacific Northwest

- Shal l ow Structures in the Yakima Fold Belt or Colunbia R ver
Basalts - The orientation of the structural fabric of the Yakim
Fol d Belt suggests an origin by north-south conpressional forces
that operated from nmiddle M ocene age to present. Conpression
during the extrusion of the lavas resulted in the folds propﬁgating
upwar ds t hrough succeedin? flows, folding the |atest flow, an
faulting the underlying flows (Reidel et al. 1989). The Hooper and
Convey Mobdel (Reidel et al.) suggests that the conpression is the
result of oblique subduction along the CSZ and back-arc spreading
associ ated with the basin and range crustal extension. The
observabl e evi dence suggests that the nmaxi mum conpressive stress is
hori zontal and transmits deformation in a brittle manner only in
the Colunbia River Basalts (Geomatrix 1993). It is believed that
underlying pre-basalt rocks deformin a ductile fashion and thus do
not generate seismic activity. One of nobst active areas of shallow
eart hquake activity is along the Saddl e Muntains anticline, north
of the Hanford Site (RHO 1979).

- Deep, Basenent Structures - Two geologic nodels are currently used
to explain the tectonic history of the crystalline basenent
under yin% the Colunbia Plateau: the failed rift nodel and the
basenent block nodel. Neither of these adequately explains the
pattern of seismicity recorded in the region. |n response to this
di screpancy, the nost recent seisnmic hazard anal ysis of the Hanford
Site (Ceomatrix 1993) uses an areal seismc nopdel to assess seismc
risk. This nodel, known as the random basenment nodel, assunes that
seismc activity occurs nore or less randonmly in the crust.

- Cascadi a Subduction Zone - The source of seismic activity in the
region that could potentially inpact the new tanks is the CSZ,
which lies off the coast of the Pacific Northwest. Two separate
sources of seismic activity exist within this zone: an intraplate
source where seisnmic events occur within the subducted Juan de Fuca
oceanic plate, and an interplate source where seismc events occur
at the interface of the Juan de Fuca and the North Anerican plates.
O the two, the interplate source has the highest probability of
generating earthquakes of a magnitude capabl e of causing ground
motion at the proposed site that could inpact the proposed
facilities (Geomatrix 1993).

4.1.2.2 Earthquake History

- The Hanford Site lies in an area of relatively )
low seismic activity. Between 1870 and 1980, only five earthquakes occurred
in the Colunbia Plateau region that had Mddified Mercalli Intensities (MM) of
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VI or greater, and all these events occurred prior to 1937. The |argest event
was the July 16, 1936 MIton-Freewater, Oregon earthquake when the MM
equalled VII and the surface wave nmagnitude (Ms) equalled 5.8 (DCE 1988). The
location of this earthquake and its association with known geologic structures
are uncertain (DOE 1988). Oiginally, the epicenter of this event was | ocated
at 45y50' N and 118y18' W near [ton-Freewater, Oregon. Wodward-C yde
Consultants (WHC 1994?] rel ocated the epicenter approximtely 22 mninutes
Iatiftugesfurther north, which places it about 100 km (62 m) southeast of the
Hanf or ite.

Seismicity within the Colunbia Plateau can be segregated into three depth
zones: O to 4 km (0O to 2.5 m); 4to 8 km(2.5 to 5 nm); and deeper than 8 km
(5 m). Approximately 70 to 80 percent of this activity occurs in the 0 to 4
km (0 to 2.5 m) zone, and 90 percent of it occurs in the first two zones (DOCE
198 ?] Mbst of the earthquakes in the central Colunbia Plateau are north or
northeast of the Colunbia River. Mst of the earthquakes in the shall owest
zone occur as swarns, which are not associated with mapped faults.

4.1.2.3 Earthquake Ground Motion

- The seisnic design of new equi prment or
facilities under the proposed alternatives or the seismc upgrade of existing
facilities would follow applicable DOE guidelines, stipulated in DOE O der
6430. 1A and its primary reference Lawence Livernore National Laboratory/
University of California Research Lab (LLNL/UCRL)-1-5910 (WHC 1994). These
docunents require that site earthquake ground notions be conputed using
probabilistic nethods. Two site-specific studies of this type have been
performed for the Hanford Site (WCC 1989, Ceomatrix 1993). The horizontal
Beak ground accel erations (PGA) and their associated annual probabilities of

ei ng exceeded were estimated for several |ocations within the Hanford Site.

The results for the 200 East and West Areas, where the proposed RCSTS or NTF
woul d be | ocated, are summarized in Table 4-1.

Table 4-1
Peak Ground Acceleration Estimates for 200 East and West Areas

Annual Probability of Exceedance

200 Area
Locati on Ref erence
2 x 10-3 1 x 10-3 2 x 10-4 1 x 10-4
East WCC 1989 - 0.07 g 0.18 g 0.25 g
Ceomatrix 1993 0.09 ga 0.13 g 0.28 g 0.37 g
West WCC 1989 - 0.07 g 0.19 g 0.26 g
Ceomatrix 1993 0.10 ¢ 0.14 g 0.30 g 0.39 ¢

ag = gravity

Each reference reports simlar PGA values for the 200 East and West Areas, but
the differences in PGA values reported by both references for a particular
annual probability vary between factors of approximately 1.5 to 1.9.

4.1.2.4 Geologic Hazards

- Three mmjor structures of the Yakima Fold Belt are

found within the Hanford Site: the Unm anum Ri dge-Gable Muntain Structure, the
Yaki ma Ridge Structure, and the Rattlesnake Hills Structure (Figure 4-7).

Each is conposed of an asymretrical anticline over-steepened to the north and
with associated faults along their flanks. Two types of faults associated with
the folds have been identified. Thrust faults occur on the northern, over-
steepened |linmbs of the folds. These faults are synpathetic to the folds with
nore or less the sane strike as the fold axes. Cross faults with a north-
northwest trend cut the linear folds into separate segnents and show a right
lateral strike-slip novenent (Reidel et al. 1989). Mst known faults within
the Hanford area are associated with anticlinal fold axes, are thrust or
reverse faults. Normal faults exist, and were probably formed concurrently
with the folding. Existing known faults within the Hanford area include
wench (strike-slip) faults as long as 3 km (1.9 m) on Gable Muntain and the
Ratt| esnake-\al | ul a Al'i gnment, which has been interpreted as a right-|ateral
strike-slip fault. The faults in Central Gable Muntain are considered
capabl e faults by the Nuclear Regulatory Conmission (NRC) criteria (10 CFR
100) in that they have slightly displaced the Hanford Formati on gravels, but
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their relatively short lengths give them|ow seisnic potential. No seismcity
associ ated with the Gable Muntain Fault has been observed. The Rattl esnake-
Wal lula Alignnent is interpreted to be capable faults by the NRC (Supply
System 1981).

_Figure (Page 4-16) . o )
Figure 4-7. Anticlines in Vicinity of Hanford Site

4.1.3 SOILS

The surface and near-surface soil shown in Figure 4-8 in the Hanford 200 East
and West Areas, as well as the area of the proposed RCSTS alignnent, consists
of Rupert Sand (Rp), Burbank Loany Sand (Ba), and Ephrata Sandy Loam (El). An
additional soil unit, Hezel Sand (He), is also present on the western boundary
gggzye 200 West Area. A description of each of these soil types follows (PNL

Rupert Sand - This soil type consists of coarse sand and is al so known
as the Quincy Sand. This soil covers the nmajority of the 200 West Area
and approximately one-half of the 200 East Area.

Bur bank Loamy Sand - This coarse-textured sand covers approxi mately
one-third of the 200 Wst Area on the northeast and east, a relatively
smal | portion of the 200 East Area, and the majority of the area

bet ween the 200 West and East Areas.

Ephrat a Sandﬁ Loam - This nediumtextured soil covers the northern
portion of the 200 East Area.

Hezel Sand - This soil is simlar to Rp sand and covers a portion of
the area on and i medi ately west of the boundary of the 200 West Area.

There are currently no identified prime or unique farm ands at the Hanford
Site because of inadequate precipitation and the absence of irrigation. There
are sonme soil types present that, if properly irrigated, could be designated
as prime or unique (Bolick 1994).

_Figure (Page 4-18) )
Figure 4-8. Soil Map of the hanford Site

4.2 WATER RESOURCES AND HYDROLOGY

The baseline conditions for water resources and hydrolog% enconpass surface
wat er, the vadose zone, and groundwater. Each of these hydrol ogical regines
na¥ be affected by the alternatives and each reginme wuld be affected
differently. The baseline environnent provides a description of the existing
environnent, as it has already been affected by actions at the Hanford Site

4.2.1 SURFACE WATER

The foll owi ng description of surface water resources concerns surface water
occurrence and characteristics, floodplains and runoff, and water quality.

4.2.1.1 Occurrence and Characteristics

- There is one naturally occurring
| ake on the Hanford Site, Westlake, which is |ocated about 3 km (2 m) north
of the 200 East Area and approxinmately 8 km (5 mi) northeast of the 200 West
Area, as shown in Figure 4-9. The lake is situated in a topographically |ow-
lying area, and is sustained by groundwater inflow resulting fromintersection
wth the groundwater table. Westlake was considered to be an epheneral |ake
bef ore operati ons began at the Hanford Site, with water |evel fluctuations
occurring in response to groundwater |evel fluctuations. However, due to
artificial recharge from waste water disposal at the site, water levels in the
| ake have becone nore stable. Two epheneral creeks, Cold Creek and its
tributary Dry Creek, traverse the uplands of the Hanford Site sout hwest and
south of the 200 East and West Areas. The confluence of the two creeks are 5
km (3 m) southwest of the 200 West Area and 7.2 km (4.5 m) southwest of the
200 East Area. These creeks drain southeasterly toward the horn of the Yakina
Ri ver, located south of the Hanford Site.

Surface runoff fromthe uplands in and west of the Hanford Site is small; in
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nost years, measurable flow occurs only during brief ﬁeriods and in only two
pl aces, upper Cold Creek Valley and in upper Dry Creek Valley. This surface
runoff either infiltrates into the valley floor or evaporates. These
eﬁheneral creeks are not sustained by groundwater baseflow during any part of
the year, since the depth to groundwater is over 46 m (150 ft) near the
intersection of these creeks. The Colunbia River is 16 to 24 km (10 to 15 mi)
east of and downgradient fromthe 200 Areas and approximtely 11 kn1%7 n)
toward the north (Figure 4-9). The river forns part of the eastern boundary
of the Hanford Site and conprises the base |evel and receiving water for
groundwat er and surface water in the region

_Figure (Page 4-20) i
Figure 4-9. Surface Water Features of the hanford Site

4.2.1.2 Floodplains and Runoff

- There are no floodplains in the 200 East and
West Areas. Floods in Cold and Dry Creeks have occurred historically;

however, there have not been any flood events or evidence of flooding in these
creeks reaching the 200 East and West Areas before infiltrating into pervious
sedi nents. During periods of unusually rapid snowelt or heavy rainfall
surface runoff extends beyond Rattl esnake Springs in the upper part of Dry
Creek and was believed to be approximately 6 nB/s [200 cubic feet per second
(ft3/s)] during a brief period during March 1952 (GSP 1972). However, this
runof f quickly infiltrated into the alluvial sedinents of Cold Creek Vall ey.

Natural runoff generated on-site or from off-site upgradient sources is not
known to occur in the 200 East and West Areas. Measurable runoff occurs
during brief periods in tw locations, Cold Creek Valley and Dry Creek Valley
west and sout hwest of the 200 West Area (GSP 1972). The total amount of
annual recharge to the unconfined aquifer fromthese areas is estinmated to be
?ggbogg7g? (450 acre ft) that generally occurs east of the Hanford Site

4.2.1.3 Water Quality

- Effluents from 200 Area activities nornmally contain

|l ow | evel s of radionuclides. These effluents include cooling water, steam
condensat es, process condensates, and waste water from | aboratories and
chemical sewers (PNL 1995). Historically, these effluents were released to
the ground via nultiple discharge points in the 200 Areas. Since June 1995
nost of these streanms have been diverted to the Treated Effluent Disposa
Facility (TEDF) east of the 200 East Area. Here effluents are released to the
ground through a permtted di scharge point.

Surface water in Westlake reflects water quality in the groundwater which
feeds the lake. Identified contaminant plunmes in the groundwater intersect
the | ake (DOE 1992). Water quality in the epheneral creeks are not known to
be affected by site activities. Water quality in the Colunbia R ver has been
moni tored and published since 1973 (PNL 1993). Low |evels of radi onuclides
have been detected al ong the Hanford Reach adjacent to the Hanford Site, but
are well below concentration guidelines established by the DOE and EPA
drinking water standards (PNL 1993). Potential nonradiol ogi cal contam nants
measured in the river were either undetected or at concentrations bel ow
drinki ng water standards.

4.2.2\VADOSE ZONE

The vadose zone extends fromthe ground surface to the top of the groundwater.
Vadose zone characteristics deternmine the rate, extent, and direction of
liquid flow dowmmward from the surface. Vadose zone characteristics discussed
in the followi ng sections are infiltration, perched water, and soil noisture

4.2.2.1 Infiltration

- Recharge to the unconfined aquifer is prinarjly from o )
artificial sources. Natural recharge occurs chiefly from precipitation since
there are no natural surface water bodies in the 200 East and West Areas.

Average annual precipitation in the 200 East and West Areas is approxinmately
16 cm (6.3 in). Estimates of evapotranspiration from precipitation range from
38 to 99 percent (PNL 1987) and lysineter data in the 200 East Area indicate
that no recharge occurred at a depth of 4.9 m (16 ft) during a 16-year period
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PNL 1990). However, other studies indicated that approximately 19 million L
gqgﬂllglgg;] gal per year) of natural recharge may occur in the 200 East Area

The total natural recharge in the 200 West Area is estimated to be o
approximately 8.3 million L %2. 2 million gal) per year (DCE 1993). This is
based upon a recharge rate of 0.1 cm (0.04 in) per year through fine-textured
soil with deep rooted vegetation, conmon to the 200 East and West Areas.
These natural recharge values in the 200 Wst Area are approximately equal to
vol umes di sposed of by artificial sources. Currently, the active artificial
recharge in, and adjacent to, the 200 Areas is through permitted facilities
gnly, whi ch include the TEDF, several septic tanks, drain fields, and trench
rains.

4.2.2.2 Perched Water

- Caliche layers do not occur in the 200 East Area (DCE

1992) and perched groundwater is not expected to occur. Local perched

hori zons are possible in the silt paleosols within the Hanford Formation

(WHC 1992b). Perched water has been reported in the vicinity of B Pond within
the |ower part of the Hanford Formation. Perched water may occur in the 200
West Area within the vadose zone upon the caliche |ayer approximately 55 m
(180 ft) beneath the site. Measured hydraulic conductivities of this unit
range from9 x 10-4 to 9 x 10-2 m (0.003 to 0.3 ft per day) (DOE 1993).

4.2.2.3 Soil Moisture

- Soils are likely to be close to saturation and woul d

not hold significant anpbunts of additional liquid in areas continuing to
receive artificial recharge, or in areas of past artificial recharge. As a
result of artificial recharge, ground-water nounds have devel oped beneath
these areas.

4.2.3 GROUNDWATER

The 200 East and West Areas lie near the mddle of the Pasco Structural Basin
within the Colunbia Plateau. This area is within the Yakima Fold Belt and is
|l ocated on the southern flank of the Gable Mwuntain Anticline near the axial
trace of the Cold Creek Syncline. Mich of the 200 East and West Areas are

| ocated upon the 200 Area Pl ateau.

The follow ng sections characterize ground-water features of the Hanford Site
in greater detail.

4.2.3.1 Hydrogeologic Setting

depth at an el evation (above seal l|evel) of 122 m (400 ft) in the vicinity of
the 200 East Area (see Fi ?ure 4-10). oundwat er occurs approximately 72 m
(235 ft) in depth at an elevation of 139 m (455 ft) in the vicinity of the
proposed NTF site in the 200 Wst Area (see Figure 4-11). Figure 4-12 shows
the nost recent ground-water table contour map for 1992 (DOE 1992) for the
Hanford Site. Regionally, the water table occurs near the contact between the
Hanford Formation and the underlying R ngold Formation. Across the 200 East
and West Areas, the regional ground-water flow is toward the north, east, and
sout heast. G ound-water discharge occurs locally in Wstlake. Regional
ground- wat er di scharge occurs along the course of the Colunbia River, which is
nearly 11 km (7 m) north of the 200 West Area and approximately 11 km (7 m)
nort hwest of the 200 East Area.

- Groundwater occurs over 91 m (300 fté( in

_Figure (Page 4-24) i
Fi gure 4-10. Map of the Vadose Zone in the 200 East Area

Figure (Page 4-25)
Figure 4-11. Map of the Vadose Zone in the 200 Wst Area

Fi gure (Page 4-26)
Figure 4-12. Hanford Site Water Table Mp

Nat ural recharge to groundwater beneath the 200 East and West Areas occurs
primarily in upland areas west of the Hanford Site, although recharge from
direct precipitation has been estimated to be approximately 0.1 cm (0.04 in
per year). Historically, artificial recharge contributed an order of
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magni t ude nore recharge than natural discharge.

Because natural recharge on the site is |low and recharge to the regional

aqui fer occurs primarily in upland |ocations at considerable distances from
the site, seasonal water table fluctuations are not large. This is evidenced
b% the simlarity in water table contours and el evations observed as part of
the routine nonitoring.

4.2.3.2 Aquifer Characterization

- Discussion of aquifer characterizations
for the 200 East and West Areas follows.

200 East Area - Depth to groundwater in the 200 East Area ranges from
97 m (317 ft) in the southeast to 37 m (123 ft) in the vicinity of the
216-B-3C Pond (B Pond mpund) |ocated approximately 5 km (3 nmi) east of
the proposed NTF sites (DOE 1992). G oundwater occurs under unconfined
conditions within the Ringold Unit A approximately 96 m (315 ft) in
depth near the proposed project site. The saturated section above
basalt is approximately 34 m (112 ft) in thickness (WHC 1992b).

Er osi onal w ndows occur in the basalt north of the 200 East Area that
al | ow comuni cati on between the regionally-confined Rattl esnake Ri dge
iFnterbed bel ow the basalt and the unconfined aquifer of the Hanford
ormati on.

The average groundwater gradient across the 200 East Area is 0.001; in
the vicinity of the proposed NTF sites, the gradient is virtually flat.
An 0.007 gradient is associated with the western slope of the B Pond
nound, approxinmately 5 km§3 m) east of the proposed NTF sites.
Hydraul i c conductivities of the unconfined aquifer near the proposed
%SIZ;EM sites range from 152 to 305 m (500 to 1,000 ft per day) (DCE

200 West Area - Goundwater occurs in the 200 West Area within the
Ringol d Formation primarily under unconfined conditions, approxinately
72 m (235 ft) in depth beneath the proposed project site in the 200
West Area (DOE 19935). The saturated section is approximtely 107 m
(350 ft) thick above the Elephant Muntain Basalt. This includes
approximately 23 m (75 ft) of Unit A Gavels under confined and sem -
confined conditions.

Gound-water flows in the direction of the ground-water hydraulic
gradient (see Figure 4-122 toward the north, east, and southeast with
an approxi mate gradient of 0.003 toward the east and southeast (DOE
1994?. Hydraulic conductivities nmeasured in the 200 West Area in the
Ringold Unit E aquifer range from approximately 1.8 x 10-2 to 61 m (0.06
to 200) ft per day. Hydraulic conductivities range fromO0.5 to 1.2 m
1.7 to 4 ft) ger day In the sem -confined to confined Ringold Unit A
avel s (DOE 1994).

Hydraulic conductivities nmeasured in the uppernost part of the Ringold
Unit E aquifer in the vicinity of the proposed NTF site range from

0.3 m(1 ft) per day from Well 299-W9-32, to 27 m (90 ft per day) from
Wel| 299-Wp3-13. Well 299-W9-32 is located approximately 430 m (1, 400
ft) to the west of the proposed pro#' ect site and Well 299-We3-13 Is

| ocated approximately 610 m (2,000 ft) to the sout hwest.

Transmi ssivities range from 2 n2 120 ft2) per day in Wll 299-19-32 to
167 n2 (1,800 ft2) per day in Well 299-W3-13 (DCE 1993).

A di scontinuous |ayer of silt and sand cemented by cal ci um carbonate
(caliche - Plio-Pleistocene Unit) occurs locally nearly 55 m (180 ft)
in depth in the 200 West Area. This unit provides for perched water
conditions and is approximately 9-m (30-ft) thick in the vicinity of
the proposed project site (DOE 1993).

4.2.3.3 Ground-water Flow

- This section exam nes the physical and chem cal
characteristics of ground-water flow in the 200 East and West Areas.

200 East Area - Goundwater flow beneath the 200 East Area is primarily
i nfluenced by changes in lithology as it flows east from the 200 West
Area toward the 200 East Area out of the Ringold Unit E gravels. Flow
is also influenced by the ground-water nmound associated with the B Pond
approximately 5 km$3 m) east of the proposed NTF sites. G ound-water
gradients abruptly flatten approximately 0.8 km (0.5 m) west of the
proposed NTF sites (DCE 19925) and abruptly increase near the B Pond
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mound. Gound-water flow is deflected by the nound north through Gable
Gap and toward the southeast.

G ound-water gradients in the vicinity of the proposed tank site
flatten toward the north, east, and southeast beyond the 200 West Area
(DCE 1993). The hydraulic gradient on the eastern slope of the nound
in the vicinity of the proposed project site is approximtely 0.003 and
ground-mater velocity ranges from0.02 to 1.4 m (0.065 to 4.6 ft per
ay) (DOE 1993). Downward vertical gradients exist in the vicinity of
t he Froposed NTF site between the unconfined aquifer and the
Ratt| esnake Ridge Interbed bel ow the El ephant Mountain Basalt. This
may provide the potential for ground-water flow into the confined
aquifer systems within the basalt section. However, there is no
evi dence of erosional w ndows through the basalt near the axis of the
Cold Creek Syncline. Basalt in the vicinity of the proposed project
site is over 18-m (60-ft) thick (DOE 1993).

200 West Area - The proposed NTF site in the 200 Wst Area is |ocated
above a ground-water nound caused by artificial recharge during the
operational period of the U Plant Area, espeC|aIIr the 216- U-10 Pond
Ground-wat er el evati ons have declined significantly since the 216-U-10
Pond was deconmissioned in the fall of 1984. Significant declines of
ground- wat er el evati ons have been recorded within seven wells in the U
Pl ant Area since 1984. Hydrographs of two wells (299-W9-1 and 299-
WL9-10) west of the proposed NTF site indicate that ground-water

el evations have declined approximately 5 m (15 ft) since the 216-U- 10
Pond was deconmi ssioned (DOE 1993). The proposed NTF site is located
on the eastern slope of the mound. The regional flow direction, from
east to west, has been greatly affected by artificial discharges from
wast e nmanagenent units throughout the 200 West Area. The nound seens
to have shifted sliﬂhtly, as it continues to dissipate beneath the 216-
U- 10 Pond, toward the northeast, in response to past discharges beneath
the 216-U-14 Ditch and the 216-2Z-20 Crib

Er osi onal w ndows exist through the basalt into the regionally confined
Ratt| esnake Ri dge Interbed north of the 200 East Area In the vicinity
of Gable Gap. Aquifer communication exists between the unconfined
Hanford Formation and the re?ionally confined systemin this area.

Wel| data indicates that a slight upwardly directed vertical gradient
occurs into the unconfined system (DOE 1992); which should m nimze the
potential of contami nating the regionally-confined system (RHO 1984).

4.2.3.4 Ground-water Contamination

- Ground-water contam nation by both

radi onucl i de and nonradi onucl i de contanmi nants has been identified on the
Hanford Site. Renedial strategies for the site have been devel oped or are
bei ng devel oped to contain the contamnants to prevent their nmigration off-
site. There has been no identified vertical mgration of contaninants to
deeper aquifers beneath the site due to intervening |ow-perneability strata
and upward groundwat er gradi ents except where |ocalized erosional w ndows
through basalt provide for aquifer conmmunication. D scussion of ground-water
contami nation for the 200 East and West Areas foll ows.

200 East Area - Unconfined groundwater beneath the 200 East Area
contains 13 different contamnants (DOE 1992) that have been mapped as
pl umes. These plunes are: arsenic, chromium cyanide, nitrate, gross

al pha, gross beta, tritium 60cobalt (Co), 90strontium (Sr), 99technecium

(Tc), 129 odine (1), 137cesium (Cs), and 239, 240Pu. In general, these
plunes are located in the east-southeast and northwest portion of the
200 East Area. Goss al pha and gross beta represent conprehensive
nmeasurenents of al pha and beta activity, respectively, without
differentiating between specific radi onuclides.

Low concentrations of tritium and 1291 have been reported in confined
groundwat ers where erosional w ndows through basalt bedrock, north of
the 200 Area, provide conmunication between the uppernpst confined
aqui fer and the unconfined aquifer (PNL 1992a).

200 West Area - Thirteen overl appi ng contam nant plunes are | ocated
within the unconfined gravels of Ringold Unit E: 99Tc, U, nitrate,
carbon tetrachloride, chloroform trichloroethylene, 1291, gross al pha
gross beta, tritium arsenic, chromium and fluoride (DCE 1994%. The
proposed project site is within the boundaries of all except the
chromium chloroform trichloroethylene, fluoride, and arsenic plunes
Plunes of Tc, U, 1291, gross al pha, and gross beta are associated with
the U Plant area.
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4.2.3.5 Ground-water Uses

- Goundwater is not normally used in the 200 East

and West Areas. Water for drinking and emergency use and facilities process
wat er comes from the Colunmbia River. Regionally, groundwater is used for
irrigation and donestic water supply; however, there are no donestic (potable)
or irrigation production wells downgradient of the Hanford Site or the 200
East and West Areas.

On the Hanford Site, water supply wells are located at the Yaki na Barricade

approximately 13 km (8 m ) west of the 200 East Area, the Fast Flux Test

Facility in the 400 Area approximately 16 km (10 ni) southeast, and at the

Hanford Safety Patrol training Acadeny approximtely 26 km (16 ni) southeast.

;’B{)e% wel IAs, used for energency cooling water, are |located near B Plant in the
ast Area.

4.3 PHYSICAL ENVIRONMENT

Aspects of the physical environment described in this section are:

Met eorol ogy, Cimatology, and Air Quality
Radi ati on
Sound Level s and Noi se.

431 METEOROLOGY, CLIMATOLOGY, AND AIR QUALITY

The Hanford Site is located in a semarid region of southeastern Washington
State. The Cascade Range shown in Figure 4-13 greatly influence the climate
of the Hanford Site by their rain shadow effect. This range also serves as a
source of cold air drai nage, which has a considerable effect on the w nd
reginme on the Hanford Site.

_Figure (Page 4-32) . .
Fi gure 4-13. Muntain Ranges Surrounding the Hanford Site

Cimtological data are available for the Hanford Meteorological Station

(HWB), which is located between the 200 East and West Areas. Data have been
collected at this location since 1945. Tenperature and precipitation data are
al so available from nearby |ocations for 1912 through 1943. Data from the HVS
are representative of the general climatic conditions for the region and
describe the specific climate of the 200 Area Plateau. The information used
in this section has been excerpted fromthe nost current Hanford Site National
Environmental Policy Act Characterization (PNL 1994). Because the data are
uEdat ed annually, sonme nunbers reported in this Final EIS are different than
those in the Draft ElIS.

The foll owing sections characterize existing wind, tenperature and hunmidity,
precipitation, fog and visibility, severe weather, atnpspheric dispersion, and
air quality conditions.

4.3.1.1Wind

- Wnd instrunents on twenty-four 9.1-m (29.9-ft) towers
distributed on and around the Hanford Site provide supplementary data for
defining wind patterns. Locations of these towers are shown in Figure 4-14.

Fi gure 4-15 shows that Prevailing wi nd directions on the 200 Area Plateau are
fromthe northwest in all nonths of the year. Southwesterly winds are
secondary. Sumaries of wind direction indicate that winds from the northwest
quadrant occur nost often during the winter and summer. During the spring and
fall, the frequency of southwesterly wi nds increases with a cor-

respondi ng

decrease In northwest flow. Wnds blowing fromother directions, such as
northeast, display mninal nonthly variations.

Monthly average wi nd speeds are |owest during the winter nonths, averaging 10
to 11 knmph (6 to 7 h), and highest during the sunmer, averaging 14 to

16 knph (9 to 10 nph). Wnd speeds that are well above average are usuall
assocl ated with southwesterly w nds. However, the summertime drainage w nds
are generally northwesterly and occasionally reach 50 knph (30 nph). These
wi nds are nobst preval ent over the northern portion of the Hanford Site.

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212_4.html[6/27/2011 1:05:26 PM]


file:///nepa/dbgraphics/eis/sish_f040.gif

Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

4.3.1.2 Temperature and Humidity

- Ranges of daily maxi mum and m ni mum . ) ]
tenperatures vary from normal nmaxima of 2y Celius (C [(36y Farenheit (F)] in
early January to 35y C (95y F) in late July. There are, on the aver-

age,

Figure (Page 4-34)
Figure 4-14. Hanford Site Wnd Mnitoring Network

_Figure (Page_4-35) ) )
Figure 4-15. Wnd Directions for the hanford Site, 1979-1988

51 days during the summer nonths with maxi num tenperatures greater than or
equal to 32y C (90y F) and 12 days with maxi num greater than or equal to 38y C
(100y F). From md-Novenber through m d-March, m ninum tenperatures average
less than or equal to Oy C (32y F) with the mninmum tenperatures in early
January averaging -6y C (2ly F). The winter nonths have an average of 3 days
with mninmum tenperatures less than or equal to -18y C (-0.4y F). Only about
hal f the winters experience such tenperatures. The record maxi mum tenperature
is 45y C (113y F) and the record mninumtenperature is -31ly C (-24y F).

The annual average relative hunmidity at the HVS is 54 percent. It is highest
during the winter nonths, averaging about 75 percent, and |owest during the
sumrer, averagi ng about 35 percent.

4.3.1.3 Precipitation

- Average annual precipitation at the HV5S is 16 cm

(6.3 in). Mst of the precipitation occurs durin% the winter with nore than
hal f of the annual amount occurring in Novenber through February. Days with
greater than 1.3 cm (0.5 in) prec\iMpitation occur less than 1 percent of the
year. Wnter nonthly average snowall ranges from 0.8 cm (0.32 in) in Mrch
to 14.5 cm (5.7 in) in Decenber. Snowfall accounts for about 38 percent of
all precipitation in Decenber through February.

4.3.1.4 Fog and Visibility

- Fog has been recorded during every month of the year at the HMS. Ninety-five percent of the occurrences are in
November through February, with lessthan 1 percent in April through September. The number of days with fog is
presented in Table 4-2.
Table 4-2
Number of Days With Fog by Season

Cat egory Tot al W nt er Spring Sunmer Aut umm Tot al
Fog 32 2 yl/2 12 46
Dense fog 17 1 yl/2 6 24

Besi des fog, other phenonena restricting visibility to less than or equal to
9.6 km (6 m) include dust, blow ng dust, and snoke from field burning. There
are few such days of restricted visibility, an average of 5 days per year have

?Iust or IE)I owi ng dust and |ess than one day per year has reduced visibility
rom snoke.

4.3.1.5 Severe Weather

- High winds are associated with thunderstorns. The

average occurrence of thunderstorns is 10 per year. They are nost frequent
during the summer; however, they have occurred in every nonth. The average

wi nds during thunderstorns do not come from any specific direction. Estinates
of the extrene w nds, based on peak gusts observed from 1945 through 1980, are
shown in Table 4-3 (PNL 1994).

Table 4-3
Estimates of Extreme Winds at the Hanford Site

Peak Gusts, kmh a
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Ret urn 15.2 m (50 ft) 61 m (200 ft)
Period, yr Above G ound Above G ound
2 97 109
10 114 129
100 137 151
1, 000 159 175

al knph = 0.62 nph

Tornadoes are infrequent and generally small in the northwest portion of the
United States. The Hanford Site National Environmental Policy Act (NEPA)
Characterization (PNL 1994) lists no violent tornadoes for the region
surrounding the Hanford Site. The HMS climatol ogical summary and the Nati onal
Severe Stornms Forecast Center database list 22 separate tornadoes within

161 km (100 m) of the Hanford Site from 1916 through August 1982 (PNL 1994).
Two additional tornadoes have been reported since August 1982. The estinated
probability of a tornado striking a point at the Hanford Site is 9.6 x 10-6
per year (PNL 1994).

4.3.1.6 Atmospheric Dispersion

- Atmospheric dispersion is a function of wind speed, duration and direction of wind, atmospheric stability, and mixing
depth. Dispersion conditions are generally good if winds are moder- ate to strong, the atmosphere is of neutral or
unstable stratification, and there is a deep mixing layer. Good dispersion conditions associated with neutral and
unstable stratification exist about 57 percent of the time during the summer. Less favorable dispersion conditions may
occur when the wind speed is light and the mixing layer is shallow. These conditions are most common during the
winter when moderately to extremely stable stratification exists about 66 percent of the time. Less favorable conditions
also occur periodically for surface and low-level releases in al seasons from about sunset to about an hour after
sunrise as a result of ground-based temperature inversions and shallow mixing layers. Mixing-layer thicknesses have
been estimated at the HM S using remote sensors. These variations in mixing layer are summarized in Table 4-4.
Table 4-4
Frequency of Mixing-Layer Thickness by Season and Time of Day

Wnter (%
Sumrer (%
M xi ng Layer, m (ft)

Ni ght Day
Ni ght Day
250 (820) 65. 7 35.0
48.5 1.2
<250- 500 (820-1, 641) 24.7 39.8
37.1 9.0
>500 (1, 641) 9.6 25.2
14. 4 89.9

Cccasionally, there are extended periods of poor dispersion conditions
associated with stagnant air in stationary high-pressure systens that occur
primarily during the winter nonths. The Hanford Site National Environnental
Policy Act (NEPA) Characterization (PNL 1994) estimated that the probability
of poor dispersion conditions (inversion periods) extending nore than 12 hours
varies froma | ow of about 10 percent in May and June to a high of about 64
percent in Septenber and Cctober.

4.3.1.7 Air Quality

- National Anbient Air Quality Standards (NAAQS) have

been set by EPA, as mandated in the 1970 ean Air Act (CAA). Anbient air is
that portion of the atnosphere, external to buildings, to which the genera
public has access. The standards define levels of air quality that are
necessary, with an adequate narPin of safety, to protect the public health
(primary standards) and the public welfare (secondary standards). Standards
exi st for sulfur oxides [neasured as sulfur dioxide (SOQ2)], nitrogen dioxide
(N®2), carbon nonoxide (CO, fine particulates (PMLO), |ead, and ozone. The
standards specify the maxi num pol |l utant concentrations and frequencies of
occurrence that are allowed for specific averaging periods from one hour to
one year, depending on the pollutant.

For clean areas, the EPA has established the Prevention of Significant
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Deterioration (PSD) progran1to protect existing anbient air quality while

al | owi ng anmg|nfor future grow h.
permt |ssued y the EPA in 1980.
em ssions of oxides of nitrogen fromthe PUREX and U Pl ants.

State and | ocal governnents can inpose standards for anbient air

ity that )
are stricter than the national standards.

The Hanford Site operates under a PSD
The permt provides specific linits for

qual -

Washi ngton State has established

nore stringent standards for SO2 and total suspended particulate (TSP). In

addi tion, Washington State has established em ssion standards for
At the Iocal
l'ish nore stringent air
-5 summari zes the relevant air

vol atile organi c conpounds (VOCs), and toxic air gollutants
| evel, Benton County Clear Air Authorlty can esta

standards, but has not done so. Table
standards (Federal and state standards).

Em ssion inventories for permtted pollution sources in Benton County are
Table 4-6 |i

routinely conpiled by the Benton County Clean Air Authority.

PMLO,

I st

the annual emssion rates for stationary sources within the Hanford Site that

have been reported to Ecol ogy by DOCE.

CDnParabIe on-site nmonitoring data were obtained in 1990 and reported in the

ord Site National Environmental Policy Act (NEPA) Characterization (PNL
1992b). The only on-site air quality nonitoring conducted during this year

was for NOx, for which the £r|nary source is the PUREX Pl ant.
|l ocations wthin the Hanfor

operated to collect 24-hour |ntegrated sanpl es.
are in Table 4-7.

At three
Site were sanpled with a bubbler assenbly
The results of the sanpling
The hi ghest annual average concentration was |ess than

0.006 ppm well below the applicable Federal and Washington State annua

anbi ent standard of 0.05 ppm

On-site nonitoring of TSP was discontinued in early 1988 when the Basalt Waste

I solation Project (BWP), for which those nmeasurenents were required, was

concl uded.

Table 4-5
Ambient Air Quality Standards

Washi ngt on
Pol | ut ant
State

TSP
Annual geonetric nean
60 -g/nB
24- hr average
150 -g/nB
PMLO (fine particul ates)
Annual arithnetic nean
50 -g/n8
24- hr average
150 -g/nB
S2
Annual aver age

aver age
aver age

1- hr average
0.40 ppma
60

8- hr average
9 ppm

1- hr average
35 ppm
Ozone

1- hr averageb
0.12 ppm
NO2

Annual average
0.05 ppm
Lead

Cuarterly aver age
1.5 -g/nB8

Sour ce: PNL 1994
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q a0.25 ppm not to be exceeded nore than two tines in any 7 consecutive
ays.
bNot to be exceeded nore than 1 day per cal endar year.

ppm = parts per nmllion
-g/ nB = mcrograms per cubic neter (1-g/nmB = 6.2 x 10-11 | b/ft3)

NS no standard
Table 4-6
Emission Rates for Stationary Emission Sources Within the Hanford Site for 1992
Qperation TSP

PMLO So2 NOx vVCC CO
Sour ce (hl/yr) (t/yr)
(t/yr) (t/yr) (t/yr) (triyr)  (tlyr)

300 Area Terrp Boi | 6, 384 9
110 O 2

300 Area BOI ler #3 0 0
0 0 0 0

300 Area Boiler #4 0 0
0 0 0 0

300 Area Boiler #5 0 0
0 0 0 0

300 Area Boiler #6 8, 760 4
48 10 0 1

200 East Boiler 8, 760 3
200 58 1 49

200 West Boil er 8, 760 4
260 75 1 62

200 East, 200 West Fugitive Coal 8, 760 107
0 0 0 0

100- N Boi | er 0 0
0 0 0 0

100- N Boi | er 0 0
0 0 0 0

300- Area I ncinerator 0 0
0 0 0 0
1100- Area Boil er 0 0
0 0 0 0
1100- Area Boil er 0 0
0 0 0 0

200- E Fugitive Em ssions 8, 760 1
0 0 0 0

200- E Area Backup Boil er 0 0
0 0 0 0

Res. Dis. Area Tenp. Boiler 8, 760 9
120 24 0 2
Source: PNL 1994.
h/yr = hour per year
t/yr = tons per year

Table 4-7
Ambient Nitrogen Dioxide Concentrationsin the Hanford Environs for 1990
Sanpl es Less Maxi mum

Maxi mum Nurmber of Annual Average, a Than Detection 24 hr,
Locati ons 24- hr Sampl es ppm/ NO2 %% Limt, (%b ppnv
100- B 236 0. 005 . 32.6 (i 02-
200- Vst 278 <0.005 . 8 29.1 0.034
Arny barracks 282 <0.006 . 6 7.8 0. 018

Sour ce: PNL 1992b

aAnnual average plus or minus (y) standard errors of the mean. rrﬂl es
| ess than detectable daily concentrations were assumed equal to the 24
detection limt.

bM ni mum 24- hr detection limt is 0.003 ppnv.
ppnv = parts per mllion volune

Of-site nonitoring for TSP in the vicinity of the Hanford Site was
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di scontinued in 1991 (PNL 1994). TSP data collected in 1990 at Sunnyside and
Wal lula were reported in Revision 5 of the Handford Site Nationa

Envi ronmental Policy Act (NEPA) Characterization (PNL 1992). The annua
geonetric neans of TSP measurenents at Sunnyside and Wallula for 1990 were

71 -g/nB and 80 -g/nB (4.4 x 10-9 Ib/ft3 and 5.0 x 10-9 I b/ft3), respectively.
Bot h of these val ues exceeded the Washi ngton State annual standard, 60 -g/nB
(3.72 x 10-9 I b/ft3). The Washington State 24-hour standard, 150 -g/nB8 (9.3 x
10-9 Ib/ft3%, was exceeded six times during the year at Sunnyside and seven
times at Wallul a.

The only off-site nonitoring near the Hanford Site in 1992, for PMLO, was
conducted by Ecology (PNL 1994). PMLO was nonitored at three |ocations:

Col unbia Center in Kennewi ck, Wallula, and the Walla Walla Fire Station $Table
4-8). During 1992, the 24-hour PMLO standard established by the State o

Washi ngton, 150 -g/nB, was exceeded tw ce at the Col unbia Center nonitoring

| ocation; the maximum 24- hour concentration at Colunbia Center was 596 -g/nS;
the other occurrence >150 -g/nB was 183 -g/nB. None of the sites exceeded the
annual primary standard, 50 -g/n8, during 1992.

Table 4-8
Results of PM 10 Monitoring Near the Hanford Sitein 1992
Annual Max. No.
Locati on Arithnetic Concentration Qccurrences
Mean (-g/nB) (-g/nB) >150 -g/nB
Kennewi ck, Col unbia Center 26 596 2
Val [ ul a 35 124 0
VWalla Walla Fire Station 28 67 0
Source: PNL 1994
During the past 10 years, CO SO2 and NO2 have been nonitored periodically in

comuni ties and conmerci al areas southeast of the Hanford Site. These anbient
urbandneasurenents are typically used to estimate the maxi mum back-

groun : . .
pol lutant concentrations for the Hanford Site because of the |ack of specific
on-site nonitoring.

Particul ate concentrations can reach relatively high levels in eastern

Washi ngton State because of exceptional natural events (i.e., dust storns,

vol canic eruptions, and |large brushfires) that occur in the region.

Washi ngton State anbient air quality standards have not consi dered

"rural fugitive dust" from exceptional natural events when estimating the
maxi mum background concentrations of particulates in the area east of the
Cascade Mountain crest. EPA has int ewﬁast exenpted the rural fugitive dust
conponent of background concentrations en considering per-

m t apPllcatlons

and enforcenent of air quality standards. However, EPA is now investigating
the prospect of designating the Tri-County area (i.e., parts of Benton
Franklin, and Walla Walla counties) as a nonattalnnent area for fine PMLO

W ndbl own dust has been identified as a particularly large problemin this
area. A grant to Washington State Universit¥ and the Agricultural Research
Center has funded a study to ascertain the effects of this dust. Ecology has
been working with the EPA and the local Air Quality District to control other
sources of PMLO, thereby potentially delayin? or preventing the need for the
nonaLtainnent designation. At this time, a final decision has not been nade
on this issue

4.3.2 RADIATION

Many of the activities at the Hanford Site which fornerly rel eased radiation
to the environnent no |onger occur, since the Hanford m ssion has changed from
production of Pu for national defense to environnental cleanup of the site
Current levels of radioactivity in environmental nedia within and in the
vicinity of the Hanford site reflect contributions from naturally-occurring
radloact|V|tY, fallout from man-made sources (such as past weapons tests, and
t he Cher noby accident%, and em ssions from Hanford Site facilities.

Eni ssions sources are |located in the 100, 200, 300, 400, and 600 Areas.

The 200 Areas contain facilities for nuclear fuel chemnical separations,
processing, waste handling and disposal, and steam and el ectrical power
generation using fossil fuels. Al of these facilities are potential sources
of emissions. Mjor potential sources of em ssions are the PUREX Plant and
242- A Evaporator in the 200 East Area, and U Plant, the PFP, T Plant, and the
222-S Anal ytical Laboratory in the 200 Wst Area. Oher sources in both areas
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i nclude tank farns and underground storage tanks.

The follow ng sections describe the radiation nonitoring prograns at the
Hanford Site and reports the results of current nonitoring.

4.3.2.1 Radiation M onitoring Programs

- The followi ng types of nonitoring are . o )
performed to detect and distinguish the source of radioactivity in the
envi ronment (PNL 1995).

Facility effluent nonitoring determines the flow rate of effluents
bei ng rel eased and when radloactivitY | evel s mi ght exceed specified
threshold levels. This nnnitorin% al so determ nes gross al pha and beta
activity and, when apBropriate, the specific radionuclides activity.
This information can be 1nput to environmental transport nodels to
predi ct concentrations of radioactive nmaterials in environnmental nedia.

Near -facility monitoring is conducted in the vicinity of major
potential em ssions sources such as the PUREX Plant. Air, surface

wat er and seeps, external radiation, soil, and vegetation are included
in near-facility nonitoring.

Envi ronmental monitoring is conducted at and beyond the site boundary.

Air, surface water, groundwater, external radiation, soil, vegetation,
wildlife, and food and farm products are included in off-site
environnental nonitoring. The nonitoring program includes sanpling

| ocations that are renote to the Hanford Site that can be used to
di stingui sh between radioactivity fromthe site and from other sources.

The areas nost likely to be affected by the proposed project alternatives are
within and around the 200 Areas. The near-facility nonitoring program
collects environnental sanples fromthe 100, 200, and 300/400 Areas. Table
4-9 lists the sanple types nonitored and nunber of sanples obtained in the 200
Areas during 1994 (PNL 1995).

Table 4-9
Near -Facility Sampling in 1992

Sanpl e Type Nurmber of Sanpl es
Air 32

Surface water and seeps 12

Ext ernal radiation 58

Soi | ) 57

Veget ati on 37

90Sr, 137Cs, 239, 240Pu, and U were consistently detected in sanples collected in
the 200 East and West Areas. Concentrations in air sanples over the past 5
years show a consistent downward trend due to facility shutdowns, better
effluent controls, and inproved waste nanagenent practices.

Concentrations in surface water, aquatic vegetation, and sedinment sanples from
di tches and ponds were bel ow applicable derived concentrati on guidelines (DCG
values and in many cases below the limts of detection. Maxi num neasured

val ues are summarized in Table 4-10.

Table 4-10
Maximum Radionuclide Concentrations for 200 Area Samplesin 1994

Concentration

(pGi/L) _ (pCi/9)
Sur f ace Derived Concen- Aquatic
Par anet er Wat er tration Quide Veget ati on Sedi nent
G oss Al pha 3.3 - - -
G 0ss Beta 228 - - -
Tritium 1. 06x105 2. 0x106 - -
90Sr 12.1 1, 000 1.5 4.5
137Cs 192 3, 000 2.4 7
239, 240Pu - - 3.5 2
Ua - - 4.5x10-8 7.9y10-7

Sour ce: PNL 1995 and DCE Order 5400.5, Radiation Protection of the
Public and the Environnent
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) aUrani um concentration units are gram per gram (g/g).
pC = picocurie

Radi onucl i de concentrations in soil and vegetation sanples fromthe 200 East
and West Areas showed trends simlar to those observed for air. Concentrations
of 90Sr, 137Cs, and 239, 240Pu showed a consi stent downward trend but were higher
than those neasured offsite. Radiological surveys are conducted in areas
known or suspected to contain surface or subsurface contamination. Areas
exceeding specified levels are posted as contanmi nation areas, underground

radi oactive material areas, or soil contamnation areas - depending upon the
character of the contamination. |In the 200 East and West Areas during 1994,
2,492 ha (6,157 acres) were posted as the result of surface contanination and
795 ha (1,964 acres) as the result of subsurface contam nation. Surface and
subsurface contam nation areas are nmuch larger than reported in the Draft EI S
This change reflects the inclusion of the tank farms and the use of a globa
posi tioning systemto enhance accuracy.

Approxi mately 137 sanple |ocations at and beYond the Hanford Site boundary
were nonitored during 1994 (PNL 1995). Sanple types included air, spring
wat er, Colunbia River water and sedinments, Irrigation water, drinking water
onds, foodstuffs, wildlife, soils, vegetation, and direct radiation. Results
or springs discharging into the Colunbia River and river water and sedinments
i ndi cated contributions of radioactivity originating at the Hanford Site.
Results for air and vegetation were generally consistent with natural sources
for radioactivity and fallout but suggested a minor contribution fromsite
em ssions. For soil and foodstuffs except mlk there was no difference
bet ween | ocati ons upwi nd and downwi nd of the site, suggesting no contribution
from Hanford facilities. Slightly elevated levels of 1291 in mlk appear to
be due to emissions fromthe site. Colunbia River water and sedi nent, seeps
and springs along the river, and irrigation water drawn from a canal fed by
the river continue to show detectable levels of radioactivity that originated
fromthe Hanford Site.

4.3.2.2 Radiation Monitoring Reporting

- Doses to nmenbers of the public for

em ssions fromthe Hanford Site are evaluated annually in tw docunents, the
Envi ronmental Report and the Radi onuclide Air Emissions Report. The Hanford
Site Environmental Report for Cal endar Year 1994 (PNL 1995) eval uated the dose
to the hypothetical maxinally exposed off-site individual (MECSI) and to the
general population within 80 km (50 m) of the site for air and water exposure
pat hways. This report is prepared to neet DCE reporting requirenents and

eval uates the contribution of the 100, 200, 300, and 400 Areas to off-site
dose using the GENIl conputer code (PNL 1988a, PNL 1988b, PNL 1988c). The
Radi onucl ide Air Em ssions Report for the Hanford Site, Calendar Year 1994

eval uated the dose to the hypothetical MECSI using the CAP-88 conputer program
(EPA 1990) and to the general population within 80 km (50 m ) using the GENI
conmputer code. This report is prepared to nmet EPA reporting requirenents
under Appendix H 10 CFR 61.

The doses reported in these two reports for the MECSI are summarized in

Table 4-11. The air enmissions and water effluents from the 200 East and West
Areas accounted for nost of the dose to the public as the result of Hanford
operations. These doses are well below the DOE |init of 100 nrem per year for
menbers of the general public. This DCE Iimt of 100 nrem per year includes
al |l pathways, including direct exposures from DCE activities. These doses are
also well below the State of Washington 10 nrem per year standard for air

em ssions in WAC 246-247. The two reports agree on the dose via the air

pat hways. The popul ation dose for the 200 East and West Areas was 0. 26
person-rem t hrough air pathways and 0.3 person-rem through water pathways, and

Table 4-11
> Doseto Hypothetical MEOSI From Hanford Site Operations During 1994 (mrem)

Air
Eni ssi ons
Envi r onment al Fgfort Report
Ef f | uent Pat hway 200 Areas | Sources Al'l Sources
Air Ext er nal 2.8y10-6 1.3y10-4 -
I nhal ati on 6. 4x10- 4 .01 -
Foods 0. 0015 0. 0015 -
Subt 0. 0021 . 012 0. 005
Wat er Recreation 2y10-4 2y10- 4 -
Foods 0.014 0. 014 -
Fi sh 0. 017 0.017 -
Dri nki ng Wat er 0. 0067 0. 0067 -
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Subt 0. 038 0. 039 -
Tot a0. 04 0. 051 -

Sources: PNL 1995, DOE 1995

0.33 ﬁerson;ren1through air pathways and 0.3 person-rem through water pathways
for the entire site (PNL 1995).

4.3.3 SOUND LEVELS AND NOISE

Noi se is technically defined as sound waves perceptible to the human ear. The
frequency of sound waves is measured in Hertz (Hz), and the pressure that
sound waves produce is neasured in decibels (dBs). Hunmans have a perceptible
hearing range of 31 to 20,000 Hz. The threshold of audibility ranges from
about 60 dBs at a frequency of 31 Hz to |less than about one -

dB between 900 and

8,000 Hz. For regulatory purposes, noise |levels for perceptible frequencies
are weighted to provide an A-weighted sound level [dB(A)] that closely
correlates with individual comunity response to noise. Sound pres-

sure levels

outside the range of human hearing are not considered noise in a regulatory
sense, even though wildlife may be able to hear these frequencies.

Noi se | evels are often reported as the equivalent sound level (Leq). The Leq
is expressed in dB(A) over a specified period of time, usually 1 or 24 hours.
The Leq expresses tine-varying noise levels by integrating noise |evels over
time and expressing them at a steady-state continuous sound |evel

The follow ng sections characterize existing background noise information,
envi ronnental noi se regul ations, and Hanford Site sound |evels.

4.3.3.1 Background Noise I nformation

- Studies at Hanford of the propagation

of noi se have been concerned primarily with occupational noise at work sites.
Envi ronmental noi se | evel s have not been extensively eval uated because of the
renot eness of nobst Hanford activities and isolation fromreceptors that are
covered by Federal or state statutes. This discussion focuses on the few

envi ronnental noise analyses that is available. The npjority of available

i nformation consists of nodel predictions, which in many cases have not been
verified because the predictions indicated that the potential to violate state
or Federal standards Is renote or unrealistic.

There are two sources of environnental noise measurenents at Hanford.

Envi ronment al noi se neasurenents were nmade in 1981 during site character-

i zation of the Skagit/Hanford Nuclear Power Plant Site (PNL 1994). The
Hanford Site was considered as the site for a geologic waste repository BWP
for spent comercial nuclear fuel and other nuclear HLW Site
characterization studies perfornmed in 1987 included neasurenent of background
environnental noise levels at five locations on the Hanford Site
Additionally, certain activities such as well drilling and sanpling can
produce noise in the field apart from nmajor permanent facilities.

Noi se | evels are expressed as Leq for 24 hours (Leq-24). To collect
Skagi t/ Hanford data, preconstruction nmeasurenents of environmental noise were
taken in June 1981 on the Hanford Site (PNL 1994). Fifteen sites were

noni tored and noise |evels ranged from 30 to 60.5 dB(A). The values for

i solated areas ranged from 30 to 38.8 ngA). Measurements taken around the
sites where the Washi ngton Public Power Supply System was constructing nucl ear
power plants ranged from50.6 to 64 dB(A). Measurenents taken along the

Col unbi a River near the system's intake structures (location # WNP-2) were
47.7 and 52.1 dB(A) conpared to nore renote river noise |levels of 45.9 dB(A)
neasured about 5 km (3 mi) upstream from the intake structures. Conmunity
noise levels in North Richland (300 Area at Horn Rapids Road and the 240

By- Pass Hi ghway) were 60.5 dB(A).

BW P background noise levels were determined at five sites |located within the
Hanford Site. Wnd was identified as the prinar% contributor to background
noi se levels, and wi nds exceedin? 19 knmph (12 nph) significantly affected

noi se |levels. Background noise [evels in undevel oped areas at the Hanford
Site can best be described as a nean Leq-24 of 24 to 36 dB(A). Periods of
Pighlmﬁnd, which normally occur in the spring, would el evate background noise
evel s.

In the interest of protecting Hanford Site workers and conplying with
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Qccupational Safety and Health Admi nistration %CSHA) standards for noise in

t he workplace, the Hanford Environnental Health Foundation has nonitored noise
|l evel s resulting from several routine operations perforned at the Hanford

Site. CQCccupational sources of noise propagated in the field are summarized in
Table 4-12. These levels are reported here because operations such as well
sampling are conducted in the field away from established indus-

trial areas and

may disturb sensitive wildlife.

4.3.3.2 Environmental Noise Regulations

- The Noise Control Act of 1972 and
subsequent anendnments (Quiet Conmunities Act of 1978, 42 USC 4901-4918
40 CFR 201-211) delegate the regul ation of environnental noise to the state

The State of Washington has adopted RCW 70. 107, which authorizes Ecology to

i mpl enent rules consistent with Federal noise control |egislation. RCW70.107
and the inplementing regulations enbodied in WAC 173-60 through 173-70 defined
the regul ation of environnental noise |evels. Maximum noise [evels are

defined for the zoning of the area for environnmental designation for noise
abatenment (EDNA). The Hanford Site is classified as a Cass C EDNA on the
basis of industrial activities. Unoccupied areas are also classified as

Cass C areas by default because they are neither d ass A(§residential nor

Class B (comercial). Maxinmum noise |levels are established based on the EDNA
classification of the receiving area and the source area
Table 4-12
Monitored Levels of Noise From Outdoor Activitiesat the Hanford Site
Aver age

Maxi mum

) Year Noi se Leve
Noi se
Activity Measur ed (dB)
Level (dB) .
Wat er wagon operation 1984 104.5
111.91
Vel | sanpling 1987 74.8
78.2

Truck 1989 78
83

OCanressor 1989 88
95Gienerator 1989 93
X%EI drilling, Well 32-2 1987 98
Xﬁhl drilling, Well 32-3 1987 105
gﬁll drilling, Well 33-29 1987 89
Pile driver 1987 118
119

Fdiesel 1.5 m(5 ft) from source]

Tank farm filter building 1976 86
NA

9 m (30 ft) from source
NA = not applicable
4.3.3.3 Hanford Site Sound L evels

- Most industrial facilities on the Hanford )

Site are located sufficiently far fromthe site boundary that noise |evels at
t he bgundary are not mneasurable or are barely distinguishable from back-
groun

noi se |evels.

4.4 ECOLOGY

The existin% ecol ogi cal resources in the vicinity of the 200 East and West
Areas are characterized according to vegetation, wildlife, and threatened or
endangered species. Each of these elements is discussed in the follow ng
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secti ons.

4.41VEGETATION

The Hanford Site is located in a semiarid region that normally sup\oorts
sagebrush scrub. The site consists of Iarge areas of undevel oped | and,

i ncl udi ng abandoned agricul tural areas, and w dely-separated clusters of
industrial buildings. The plant and animal species on the Hanford Site are
representative of those inhabiting the shrub-steppe (sagebrush-grass?] regi on
of the northwestern United States. It is estimated that currently there are
approxi mately 49,000 ha (120,000 acres) of shrub-steppe habitat on the Hanford
Site (PNL 1992).

The vegetation along the corridor of the proposed RCSTS pipeline and its
optional route segnment is primarily a shrub-steppe community doninated by big
sagebrush (Artemisia tridentata), referred to as sagebrush in this ES, as
shown in Figure 4-16. The sagebrush, cheatgrass, and Sandberg bl uegrass
comunity is the nost common in this area. Substantial parts, especrally
inside the 200 East and Wst Areas, are previously disturbed and have
rabbi t brush- and cheat grass-dom nated vegetation or are barren.

Figure 4-17 shows the distribution of vegetation types on the proposed NTF
site in the 200 West Area. Figure 4-18 shows the distribution of vegetation
types on the proposed NTF "Site E' option, just west of the 200 East Area. In
both of these NTF sites, the open ground is dom nated by Sandberg bl uegrass
éPoa sandbergii), cheatgrass (Bromus tectorun), abundant anpunts of draba
Draba verna) and Carey's bal sanroot (Bal sanorhiza careyana).

Previ ously disturbed areas are vegetated mainly with non-native invasive

pl ants. However, the dom nant shrub is the native grey rabbithbrush

whi ch has invaded disturbed areas throughout the area. New y-proposed NTF
"Site D' option, which is within the 200 East Area, is |located on Figure 4-19.

442 WILDLIFE

More than 300 species of insects, 39 species of manmmals, and nore than 36
common species of birds, and 12 species of reAﬁ:)tiIes and anphi bi ans, have been
identified on the Hanford Site (PNL 1994). | species common to the Hanford
Site can be found in the vicinity of the proposed NTF site option areas and
proposed RCSTS corridors.

Pocket mice (Perognathus parvus) and jackrabbits ﬁLepus spp.) are the primary
smal | mammal speci es observed. Large mamual s include deer (Qdocoil eus s%p.)
and el k (Cervus el aphus), although the el k occur al nost exclusively on the
Fitzner Ebherhardt Arid Lands Ecol ogy Reserve |ocated on Rattl esnake Mountain.
Coyotes (Canis latrans) and raptors are the primary predators.

_Figure (page 4-53)
Figure 4-16. Vegetation nap Between 200 East and West Area

_Figure (Page 4-54) _
Figure 4-17. NTF Site Vegetation - 200 Wst Area

Figure (Page 4-55)
Figure 4-18. NTF "Site E' Vegetation - Wst of the 200 East Area

Fi gure (Page 4-56)
Figure 4-19. NIF Site "D' Vegetation - West of the 200 East Area

The nmost conmmon snakes are gopher snakes (Pituophis nel anol eucus), vyell ow

bel lied racers (Coluber constrictor), and rattl esnakes (Crotalus viridis).
Toads and frogs are found along the Colunbia River. Gasshoppers and various
species of beetles are the npbst conspicuous insects in the conmunity.

The horned lark (Erenophila alpestris) and western nmeadow ark (Sturnella
negl ecta) are the nobst abundant nesting birds in the shrub-steppe conmunity.

443 THREATENED OR ENDANGERED SPECIES

The areas potentially affected by the proposed actions and alternatives were
exam ned for threatened or endangered plant and animal species. D scussion of
these exami nations foll ows.
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4.4.3.1 Threatened or Endangered Plant Species

- The ecol ogi cal surveys for
the area between the 200 East Area and the 200 West Area indicated that there
are no Federally-listed threatened or endangered plant species present, as
specified by the Endangered Species Act of 1973 as anended (Brandt 1994). The
ecol ogical reviews identified the presence of stalked-pod mlkvetch
(Astragal us sclerocarpus), a Class 3 State of \Washington nonitor species.
This designation indicates it is either nore common or |ess threatened than
previously believed and therefore is not a species of concern. This species
I's comon throughout the Hanford Site. Piper's daisy (Erigeron piperianus) is
a state-sensitive species and has been found near the 200 East Area

4.4.3.2 Threatened or Endangered Animal Species

- The Ioggerhead shri ke

(Lanius ludovicianus) is classified as a Federal and state candi date species.
Thi s designation i ndicates the species is under review for possible listing as
threatened or endangered species. Loggerhead shrikes nest 1 n undisturbed
sagebrush and bitterbrush habitats, such as those found at the 200 East and
RCSTS areas. The northern sagebrush l|izard (acel oporus graciosus), also a
Federal candidate species) is also found in the mature sagebrush habitat. The
western burrowi ng ow, another Federal candidate species, was not found in the
proj ect inpact area.

The Washi ngton Departnment of Fish and Wlidlife (WDFW% has desi gnated shrub-
steppe as a Priority Habitat, which is defined as a habitat providing unique
or significant value to a wide variety of wildlife and often especially for
speci es of concern. Designating habitat as priority represents a neasure to
hel p prevent species from becomng threatened or endangered.

The sage sparrow (Anmphispiza belli) is a state candidate species. Habitat
requirements for the sage sparrow are sagebrush and chaparral with scattered
shrubs. Their breeding range includes central Washington and they have been
found to be nesting in nbderate nunbers in the proposed project areas.

The bal d eagle (Haliaeetus |eucocephalus), a Federal and state threatened
species, is a regular wnter resident occurring principally along the Colunbia
River. The peregrine falcon (Falco peregrinus), a Federal and state
endangered species, is a casual migrant visitor to the area but does not nest
there. The State of Washington lists the sandhill crane (Grus canadensis) as
endangered, and the ferrugi nous hawk (Buteo regalis), noted for nesting on
area power poles, as threatened. There are several species of aninmals that
are under consideration for listing.

Two Ecol ogi cal Resource Reviews have been conpleted by PNL (Brandt, 1994).
These reviews indicated a nesting presence of the |oggerhead shrike, Federa
Candi date 2 Species, and the sage sparrow, a state candi date species. The
nesting presence would result in a restriction on clearing and grubbing
activities durin% the nesting season (March 1 to July 1). Construction
schedul es woul d be adjusted as required to nmeet this restriction. No other
restrictions resulted fromthe Ecol ogi cal Resource Review conducted by PNL.

O her than the | oggerhead shrike, sagebrush lizard, and sage sparrow which are
candi dates for listing as endangered or threatened, no ani mal species _
registered as threatened or endangered are known to depend on the habitats in
the immediate vicinity of the proposed RCSTS site, or iIts alternate |ocation.
However, the ferrugi nous hawk and other raptors may forage for prey species in
sone of these habitats.

4.5 POPULATION AND SOCIOECONOMICS

The Hanford Site directly and indirectly influences the soci oecononic

characteristics in Benton and Franklin Counties, in the state, and in

particular, the Tri-Cities area (see Figure 4-20). The Tri-Cities area

Egnsists of Pasco in Franklin County and Ri chland and Kennewi ck in Benton
unty.

Enpl oyee residence records as of Decenber 1993 indicate 84 percent of all
Hanford site enpl oyees reside in Benton County, 7 percent reside in Franklin
county, and 80 percent reside in the Tri-Cties. Most of the remaining 9
percent of the Hanford workforce reside in Yakima County, Gant County, Adans
County, or Walla Walla County, but do not constitute a large proportion of the
wor kf orce in those counties. Consequently, alternatives considered in this
ElI S are expected to have only a slight inpact on the soci oeconomc
characteristics of other surrounding counties. Al though major project
activities at the Hanford Site can have soci oecononic inpacts in nei ghboring
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counties and nmajor cities in the region, Benton and Franklin counties wil
receive nost of the enploynent effects. The region of socioecononc inf
for actions considered in this EIS is shown in Figure 4-21.

I
uence

The local area around the Hanford Site and the Tri-Cities in particular is
described in detail in the Draft Environnental |npact Statement for the
Siting, Construction, and Operation of New Production Reactor Capacity (DOE
1991) and in the Tri-Cties Profile (State of Washington 1992).

These sources provide nore information on soci oeconom ¢ characteristics. The
foll owi ng sections summarize informati on from these sources, including:

Local Eponog%, Enmpl oynment, and | ncone
Popul ation Characteristics

Housi ng

Local Infrastructure

Figure (Page 4-60)
Figure 4-20 Urban Areas with Popul ation Geater than 1,000 Persons Wthin
Conmut i ng Range of the Proposed Project Site

_Figure (Page 4-61) i i .
Fi gure 4-21 Soci oeconom ¢ Region of Influence for Hanford Site

451 LOCAL ECONOMY, EMPLOYMENT, AND INCOME

The follpmﬁnﬂ econoni ¢ sectors have been the principal driving forces of the
econony in the Tri-Cties since the early 1970s:

The DOE and its contractors that operate the Hanford Site.

Washi ngton Public Power Supply Systemin its construction and operation
of nuclear power plants.

Agriculture, including a substantial food-processing industry. Wth
the exception of a minor ampunt of agricultural comodities sold to

| ocal area consuners, the goods and services produced by these sectors
are exported fromthe Tri-Cities.

In addition to providing enploynent and payrolls directly, these nmjor sectors
of the local econonmy support many secondary jobs through purchase of
equi prent, supplies, and services.

Enpl oyment by the DOE, DCE contractors, the Washington Public Power Supply
System and Sei nens Nucl ear Power Corporation, another najor enployer,

provi ded 17,594 jobs with an annual payroll of $771 nmillion in the second
quarter of 1991 (State of Washington 1992). While these jobs reflect

approxi mately 27 percent of the total nunber of jobs in the comunities, the
incone reflects nearly 42 percent of all payroll dollars. Current reductions
in Federal spending are resulting in a decline in direct Hanford Site

enpl oynent .

Enpl oyment by the food processors, farns, and related agricultural services in
the Tri-Cities area provided approximtely 12,900 jobs, with a total payrol

of $160 mllion in 1990 (State of Washington 1992). The enpl oynent by
econom ¢ sector in the Tri-Cities area for 1991 is shown in Table 4-13. The
delineation of Hanford Site enploynent by city and outlying areas of Benton
and Franklin Counties is shown in Table 4-14.

Table 4-13
Industry Employment Distribution in the Tri-Cities Area

Econom ¢ Sector Number of Enpl oyees
M ni ng Construction 3, 800

Manuf act uri ng 5, 500
Transportation and Public Utilities 2,400

Tr ade 13, 600

Fi nance, Insurance, and Real Estate 1, 800

Servi ces 25, 700

Government including DOE and contractors 11, 500

Tot al 64, 300

Source: State of Washington 1992

Table 4-14
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Hanford Site Employment by City

Locati on Per cent
Kennew ck 30
Pasco 9
Ri chl and >42
O her Areas in Benton and Franklin 12

Source: Stucky 1994

Studies perfornmed by PNL in 1987 and 1989 suggest that for each Hanford Site
job, 1.2 additional indirect jobs are created in Benton and Franklin Counties.
Total personal income, per capita inconme, and median income for the Benton and
Franklin counties are presented in Table 4-15.

Total personal incone includes all forns of inconme, such as wages and

di vidends. Per capita inconme reflects total personal incone divided by the
ﬁopulatlon of the area. Median incone reflects the point at which half of the
ousehol ds have an inconme greater than the nedian.

Table 4-15
Incomein Benton and Franklin Counties

Total Personal Per Capita I ncone Medi an | ncome
Count y Incomre ($ MIIlion) ($) (%)
Bent on 2,097 18, 038 35, 000
Franklin 607 15, 477 27,075

Sour ce: Laanb 1994

Per capita income in 1991 for the cities of Kennew ck, Pasco, and Richland is
$17,392, according to information supplied by TRIDEC (State of Washington
1992). The average household inconme Iin 1992 for the Tri-GCties was $35, 792
for Kennewi ck, $25,364 for Pasco, and $47,691 for Richland (State of

Washi ngton, 1992).

4.5.2 POPULATION CHARACTERISTICS

Popul ation growh for the Tri-Cities and Benton and Franklin Counties since
1940 is directly related to activities at the Hanford Site. The local econony
is deﬁendent on enploynent at the Hanford Site. Projections show continued
growth for the two counties dependent upon a stable enplo%nent base at the
Hanford Site. Recent changes In Federal funding and DOE budget cuts are
likely to inpact projected growth trends. In 1995, the workforce at Hanford
Site Is expected to be cut by nearly 5,000 jobs.

Executive Order (E. O) 12898 "Federal Actions to Address Environnmental Justice
in Mnority Popul ations and Low- | ncone Popul ati ons" requires Federal agencies
to identify and address environmental effects of their projects on mnority
and | ow-incone popul ations. The approach in this EIS identifies areas of
mnority and | ow-1ncone popul ations and assesses potential effects from
project-related activities in Section 5. The conposition and distribution of
mnority and | ow-income populations are discussed in Appendix C,

"Envi ronmental Justice Evaluation."

4.5.3HOUSING

Benton and Franklin Counties experienced an increase in housing demand between
1992 and 1993. Hone sales in the first half of 1993 were 4.6 fercent hi gher
than in the first half of 1992. Housing prices increased by 22 percent
?Sggfen the second quarter of 1992 and the second quarter of 1993 (TRI DEC

The average price of single-famly honmes sold in the second quarter of 1993
was $109, 000. However, in July, 1993, 38 percent of hones sold for $80,000 or
|l ess, indicating an increase in noderately priced single-famly hones.

Permts for construction of hones grew in Kennewi ck by 30 percent and in

Ri chl and by 50 percent between 1992 and 1993.

Rental properties for the Tri-Cities between June 1992 and June 1993,
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according to TRIDEC, had a | ow vacancy rate and high rental rate. Richland' s
vacancy Is the highest at 3 percent during this period.

The high demand for housing units of all kinds was reflected in the census
data collected by the State of Washington for 1990 and shown in Table 4-16.
However, the demand for housing has been eased by the ongoing reduction in
wor kforce by DOE at the Hanford Site.

Table 4-16
Total Units and Occupancy Rates (1993 Estimates)
Tri-Cities
Ri chl and Pasco Kennewi ck Aver age

Al Units 14, 388 7, 846 18, 110 13, 448
OpcuPancy_ Rate (% 96 92 95 94
Single Units 9,921 3,679 9, 824 7,808
Cccupancy Rate (9 98 96 97 97
Multiple Units 3, 827 2,982 5, 944 4,251
Occu[)ancy Rate (% 95 91 96 94

Mobi | e Hones 640 1, 239 2,342 1, 407
Qccupancy Rate (% 88 86 97 90

Source: PNL 1994, Ofice of Financial Managenent 1993.

454 LOCAL INFRASTRUCTURE

Local infrastructure relevant to the affected environment are characterized in
the follow ng sections:

Local Taxes

Enmer gency Services
Medi cal Services
Educati on.

45.4.1 Local Taxes

- The regional tax base has continued to grow with the

increase I n enploynent and popul ation. Taxable sales have contributed to the
tax base and assessed property values. Between the first quarter of 1992 and
the first quarter of 1993, taxable retail sales increased by nore than 7
percent in Franklin and Benton Counties conbined. Kennew ck and Richland both
I ncreased taxable retail sales 11 percent in the same reporting period (TRI DEC
1993). Although taxable retail sales increased nore between 1991 and 1992
(14.5 percent for the two-county area), the slower growh is probably due to
seasonal decline in sales during the first quarter.

4.5.4.2 Emergency Services

- Benton County has 40 conmi ssioned officers and )
sheriffs, six fire districts, and three hospitals. Franklin County has 18
conmi ssioned officers and one sheriff, four fire districts, and one hospital.

45.4.3 Medical Services

- The Tri-Cities area is served by three hospitals:

Kadl ec Medical Center, Kennewi ck General Hospital, and Qur Lady of Lourdes
Heal th Center. Kadlec Medical Center, located in Richland, has 144 beds and
functions at 43.6 percent capacity. Their 5,188 annual adni ssions represent
nore than 38 percent of the Tri-Cties market. Non-Medicare/ Medicaid patients
accounted for 56.4 percent, or 2,926 of their annual admi ssions. An average
stay of 4.4 days per adnmission was reported for 1991.

Kennewi ck CGeneral Hospital maintains a 45.5 percent occupancy rate in its 70
beds with 4,585 annual adnissions. Non-Medicare/Medicaid patients in 1993
represented 52 percent of its total admissions. An average stay of 3.2 days
per adni ssion was reported.

Qur Lady of Lourdes Health Center, located in Pasco, reported an occupancy
rate of 36.5 percent; however, outpatient incone serves as a primary source of
income for the center. 1In 1993, Qur Lady of Lourdes had 3,803 adni ssions, of
whi ch 52 percent were non-Medi care/ Medi caid patients. The institution
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reported an average adm ssion stay of 6 days.

4.5.4.4 Education

Primary and Secondary - Primary and secondary education are served b
the Richland, Kennew ck, Pasco, and Kiona-Benton School districts. The
conmbi ned 1993 spring enrollnent for all districts was approxi nmately
29,777 students, an increase of 4.6 percent fromthe 1992 total of
28,397 students. The 1993 total includes approximately 13,001 students
from t he Kennew ck School district, about 8,212 and 7,094 students,
respectively, in the R chland and Pasco School districts, and 1,470
from Kiona-Benton. |In 1993, all four school districts were operating
at or near their capacity.

Post - Secondary - Post-secondary education in the Tri-Cities area is
provided by a junior college, Colunbia Basin College (CBC), and the
Tri-CGities branch canpus of Washington State University (WSU-TC). The
WSU- TC of fers a variety of upper-division, undergraduate, and graduate
degree prograns. The 1993 fall enrollment was approxi nately 6,295 at
CBC and 1,117 at WSU-TC. WSU-TC is operating al nost at capacity, and
pl ans are underway for an additional building. Mny of the prograns
offered by these two institutions are geared toward the vocational and
technical needs of the area. Currently, 26 associate degree prograns
are available at CBC and 14 graduate programs are available at WSU-TC.

4.6 TRANSPORTATION

This section discusses transportation to the Hanford Site provided by

hi ghways, air, water, railroad, and other transportation facilities. However,
t he nost-used nobde of transportation is the |local highway system Section
4.6.1 focuses on vehicular traffic and circulation. Barge transport and rai
transport are other transportation facilities considered in Section 4.6.2.
Section 4.6.3 briefly discusses the regulations and policies governing on-site
radi oactive waste shipnments, and summarizes the safety history for on-site
truck and rail transport of radioactive waste.

4.6.1 VEHICULAR TRAFFIC AND CIRCULATION

To eval uate existing conditions, docunents and traffic data for national and
state roadway systens and the Hanford Site roadways were reviewed.
Descriptions of these reviews are presented in the follow ng sections:

Nati onal and State Roadway Systens
Hanford Site Roadways

4.6.1.1 National and State Roadway Systems

- Regional access to the project ) ]
site I's provided by a nunber of national and state highway systems shown in
Figure 4-22. The major route adjacent to the Hanford Site is Interstate 82, a
nati onal highway which links the Cties of Yakima and Richland. Interstate 82
is a four-lane divided highway which provides two [anes of traffic travelling
in each direction.

Ot her regional transportation facilities which provide access to the Hanford
Site include State H ghways 24 and 240. State Hi ghway 24 is an east-west

hi ghway whi ch extends from Yakima to its connection at State H ghway 240, and
is two lanes wide in the project area. State H ghway 240 is a north-south

hi ghway whi ch extends from Richland to its connection with State H ghways 24
and 243, and also is two |anes wi de.

4.6.1.2 Hanford Site Roadways

- Roadways within the Hanford Site which

provide local service to the 200 Acres include Route 4 (fornerly Route 4-
South), Route 10, Route 2-South, Route 11A, Route 5 (formerly Route 4-North
and South), and the State Route 240 access road which opened in Decenber 1994.

As identified on Figure 4-23, Route 4 is a principal arterial within the
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Hanford Site providing entrances and exits on State H ghway 240. It has two
travel lanes In either direction south of the We Barricade and one |lane in
either direction north of the We Barricade. Route 4 carries nost of the
traffic fromthe Gty of Richland to the 200 East Area. Traffic vol unes
during shift changes at the Hanford Site create traffic congestion and a
safety problemonsite. Traffic flow has inproved since the 3.5 km (2.2 m)
State Route 240 access road was opened.

_Figure (Page 4-69) )
Fi gure 4-22. Regional Transportation System

_Figure (Page 4-70)
Figure 4-23. hanford Site Roadway System

Between its intersection with State H ghway 240 and south of the We

Barri cade, Route 4 has an estimated 17,000 vehicles per day (WHC 1992c).
Traffic volunmes for Route 4 north of the We Barricade, between Arny Loop Road
and Baltinore Avenue, are estimated at 8,000 vehicles per day (WHC 1992c

The nunber of vehicles per day is expected to decrease as a result of a
reduction in the on-site workforce

According to a recent traffic study, ﬁTrost 1995) the peak hour occurs between
6:15 amand 7:15 amwith a traffic volunme of approximately 1,700 vehicles.
According to on-site enpl oyees, based on the average daily traffic on Route 4
between the We Barricade and Baltinore Avenue, Route 4 is currently operating
at Level of Service (LOS) "D'. LOS is a qualitative neasure of a roadway's
ability to acconmodate vehicular traffic. LOSs range from"A" to "F', wth
"A" presenting excellent (free-flow) conditions and "F" representing extrene
congestion. LOS "D' or better is considered satisfactory (Trost 1995).

Based on the high volune of vehicles on Route 4 and the associ ated passenger
car accident risk, a mandate has been inplenented to reduce traffic on Route 4
by 1,000 vehicles per day. To neet the requirenent, admnistrative traffic
control neasures have been instituted, such as providing alternative access
routes and ridesharin?. Based on recent traffic counts, the nmandatory
measures have been effective in reducing the amount of time that Route 4 is
operating at LOS "D'.

Route 10 provides access to State Highway 240 at its southern term nus and
Route 4 at its northern terminus. Route 10 is classified as a north-south
mnor arterial within the Hanford Site, with one travel lane in either
direction. Traffic counts for Route 10 taken at its connection with State

Hi ghway 240 reveal a daily traffic of approximately 2,200 vehicles. Traffic
counts for Route 10 between the We Barricade and the 300 Area indicate a
traffic volume of approximately 1,700, signifying that a large portion of the
traffic on Route 10 is destined for the 300 and 400 Areas. The peak traffic
hours for Route 10 are unknown. According to on-site enployees and based on
the average daily traffic on Route 10 between the We Barricade and State

H ghway 240, Route 10 is currently operating at LOCS "B".

Route 2S and Route 11A are classified as mnor arterials and provide secondary
access to the 200 Areas. Route 2S becones Route 11A west of Route 2N. Route
2S and Route 11A both provide four travel lanes, two in either direction.
Between its intersection with Route 11A and north of the We Barricade, Route
2S has an estimated traffic volunme of 970 vehicles per day (WHC 1992c).
Traffic volumes for Route 11A west of Route 2N are estimated to be
aﬁproxinately 147 vehicles per day (WHC 1992c). According to the Trost study,
the peak hour occurs between 6:15 amand 7:15 am with a traffic volune of
apPrOX|nater 500 vehicles. Route 2S and Route 11A have been the subject of
voluntary administrative traffic controls which offer ridership incentives to
those who use Route 2S/11A to access the 200 Areas. This control was

i mpl emented to reduce traffic volunes on Route 4. According to subsequent
traffic counts, traffic has increased on the Route 2S/ 11A roadway, which
suggests that the voluntary traffic controls are reducing traffic volumes on
Route 4. According to on-site enployees, Route 2S/11A is currently operating
at an acceptable LCS

Route 5 is classified as a collector arterial, providing access to the 100
Area and 200 East Area at its north and south termnals, respectively. The
roadway has two travel l|lanes, one in either direction. Between Route 1 and
Route 11A, Route 5 has an average daily traffic volune of approximtely 1,000
vehicles. According to on-site enployees and based on avera?e daily traffic
EESRPer 5 between Route 1 and Route 11A, Route 5 is currently operating at

Construction of State Route 240 access road was conpleted in Decenber 1994.
This access road connects State Hi ghway 240 to Beloit Avenue in the 200 West
Area while inplementing a set of admnistrative traffic control neasures to
redirect traffic to alternate routes. The access road consists of a two-|ane
bl ackt op road capable of handling light traffic at the legal speed limt. The
access road is designed to neet the state's roadway standards except for a
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9,072-kg (10-ton) weight restriction. The access road and the proposed

adm ni strative traffic control neasures are reducing Route 4 traffic volume by
t he anrOX|nater 1,000 vehicles per day needed to attain safe traffic
circulation (Trost 1994).

Route 3 is a two-lane paved roadway approxi mately 4.8 km (3 mi) |ong,
connecting the 200 East and Wst Areas. Route 3 acconmmpdates approxi mate
1,500 vehicles per day while operating at a LOS "C' or "B" during peak an
non- peak hours, respectively.

For alternative access to the Hanford Site, the Ben Franklin line, a public
transit line under DOE contract, provides bus service south of the We
Barri cade. This service route connects the Hanford Site with the City of
Ri chland. Park-and-Ride lots are provided in the 1100 Area for enpl oyees
commuting fromthe Cities of Kennewi ck and Pasco.

4.6.2 OTHER TRANSPORTATION FACILITIES

The Hanford Site is |ocated adjacent to the Colunbia River. The Port of
Benton is the port-of-call for all vessel traffic to the Hanford Site. Port
termnals are also provided in the Cties of Kennewi ck and Pasco. The Port of
Bent on does not place restrictions on the t%pe of vessels entering the port,
al though the access to the port is limted by water depths. Vessel traffic at
Port Benton is about 15 to 20 vessels per year (Keller 1994).

The railroad systemon the Hanford Site consists of approxi mately 204 km (127
m) of track. The system begins at the Richland Junction (Colunbia Center)
where it joins the Union Pacific comercial track and runs to the abandoned
Chi cago, M I waukee, St. Paul, and Pacific right of way near the Vernita Bridge
| ocated on the north boundary of the Hanford Site. Figure 4-24 illustrates
the layout of the Hanford Site rail transportation system

Approxi mately 139 km (86 mi) of the rail systemare considered "in service" to
active facilities across the site. There are roughly 64 km (40 m) of track
that are in standby or out-of-service condition. This track serves areas or
facilities having no current rail shipping activity. The standby track
receives are not naintained, but could be restored if needed for

decontam nation and deconm ssi oni ng, environmental restoration, or future
prograns that may require rail service. Project funding for restoration of
standby track would be the responsibility of the requesting program office.

_Figure (Page 4-74) . i
Figure 4-24. Hanford Site Rail Transportation System

The in-service track acconmpbdates approximately 1,400 novenents of 500
commercial rail cars annually to provide essential materials to site-w de
facilities. The wide variety of materials transported by rail on the Hanford
Site ranges from fuels (such as oil and coal) to hazardous and toxic process
chemicals, and includes transport of radioactive nmaterials and equi pnent. The
na%ure of these materials demands that these shipments be acconplished in a
saf e manner

4.6.3 RADIOACTIVE WASTE TRANSPORTATION AT THE HANFORD SITE

This section discusses transport and radi oactive waste by truck and by rail

Regul ations for the safe transportati on of radioactive materials are desi gned
to protect workers and the general public fromthe potential consequences of

| oss or dispersal of radioactive materials during transit as well as from
routi ne (non-accident) radiation doses. These regulations ensure safety by
est abl i shing standards for packagi ng, handling, and routing of shipments (DCE
1987, Appendix L). Of-site shipnent of radioactive materials is primarily
governed by the DOT and the NRC

On-site shipnment of radioactive and hazardous materials at the Hanford Site is
controlled by DOE Orders, DOE-RL docunents, and DCE contractor policies

devel oped to ensure conpliance with federal agency requirenments. The DCE-RL
requires that on-site packagi ng and shipping of hazardous materials be
conducted in accordance with DOT regulations. |f conpliance is not
technically or economically practicable, packing and shipping nmust be
acconpl i shed with an equival ent degree of safety. Since the Hanford Site is a
control |l ed environnent, the equivalent safety concept allows DCE the
flexibility to exercise acceptable technical or economc alternatives for
sgggc§ed on-site transportation activities w thout conpromnising safety (WHC

1 a) .
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4.6.3.1 Radioactive Waste Shipment by Truck

- Radi oactive waste shipnents

occur routinely at the Hanford Site. Truck accident data since 1983 indicates
that there have been no accidents involving radioactive waste (G een 1995 WHC
1993b). However, of approximately 42 million km (26 mllion m) driven b
truck since 1983, there were 114 truck accidents involving other types o

cargo (WIlson 1992). Depending on the radi oactive waste being transported
(i.e. type, quantity, and activity of the material), varying degrees of
packa?ing requi renents and adnministrative controls are placed on the shipnent.
Exanples of adnministrative controls for truck shipments are:

Speed restrictions

Requi red escorts

Shi ppi ng during off-peak hours . ) o
Restricting/ prohibiting shipments during icy conditions.

A detail ed discussion of truck packaging, speed linits, and accident
probabilities for truck transport is presented in Appendi x F.

4.6.3.2 Radioactive Waste Shipment by Rail

- The Hanford Site has transported

radi oactive waste by rail without incident for many years. Typically, on-site
track and equi pnent are rnaintained to higher standards than comerci al

equi pnent. The assenbly of the track is a higher standard than normally used
on comercial track of equal class. The result is a nore stable track with a
| ower |ikelihood of derailnments caused by track failure. While train wheels
have sllpped off the tracks several tinmes, no train has tipped over or been in
danger of tipping over

Site procedures do not allow trains to operate in a conflicting manner on the
Hanford Site tracks. Therefore, a collisions between two trains is

i mpossible. Collisions between a train and a road vehicle are highly unlikely
because waste is shipped normally during off-peak vehicle usage hours when
there is little traffic, and rail crossings along the train route are

barri caded.

Factors that pronote safe rail transport at the Hanford Site include

During normal travel, approaching grade crossings, and on facility rail
spurs, speeds are |lower than comercial limts for the same class of
track.

Track inspections that occur no nore than 8 hours before a radioactive
wast e shi pnment

Assignment of one crew menber to watch the cars constantly for
abnormalities

Prohibitin% rail shipments during conditions of low visibility such as
fog or darkness

On-site train lengths shorter than conmmercial trains (seven cars
conpared to 60 cars) which reduces the anount of rolling mass and
subsequently allows the train to stop in a shorter distance.

These factors Plus others help ensure safe transport of radioactive materials
within the Hantford Boundary. A detailed discussion of rail shipping
containers, speed linits, and accident probabilities is in Appendix F.

4.7 LAND USE

This section discusses current and potential future |and uses in the vicinity
of the Hanford Site. This includes the 200 East and Wst Areas of the Central
Pl ateau and the area i medi ately adjacent to the proposed RCSTS

A discussion of land-use policies and plans that may affect the siting and
construction of the proposed pro%ect alternatives are presented in Section
4.7.1. Section 4.7.2 discusses |and use patterns in the vicinity of the 200
Areas and the portion of the 600 Area between the 200 East and West Areas.
Section 4.7.3 discusses the aesthetic and visual resources in the affected
envi ronnent .
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4.7.1 LAND USE POLICIES AND PLANS

The entire Hanford Site is a Federally controlled area and is not subject to
state and local |and use regulations such as zoning and pl anning.

Consequently, there are no relevant state and |ocal |and use plans and
policies that apply to this site. However, there are several DCE orders, the
Hanford Site Devel opnent Pl an %HSDP), and the Hanford Future Site Uses Working
G oup Report that pertain to the proposed project area and are |nPIenEnted by
DCE in |land use guidance decisions. These orders are being consolidated in
support of the Secretary of Ener?y's land use initiative, Land and Facility
Use Policy (O Leary 1994). The followi ng orders and docunents are in use and
will be incorporated into the new Land and Facility Use Policy in the future.

DOE Order 4320.1B - This order establishes policies and assigns
responsibilities for the planning and devel opnent of DOE sites. It
requires a draft site devel opnent Flan and outlines the planning
proceff and the elenments to be included. The plans are updated
annual | y.

DCE Order 6430.1A - Division 2 of this order specifies the conditions
and requirenments to be considered during site selection, including
civil engineering factors.

Hanford Site Devel opnent Plan - The HSDP provi des an overvi ew of |and
use, infrastructure, and facility requirenments to support DOCE prograns
and an existing and future land use plan for the Hanford Site. It was
witten and is updated annually in accordance with DOE Order 4320.1B
It states that for planning ﬁurposes, the 200 East and West Areas are
to be used exclusively for the collection of site waste materials and
associated facilities.

The HSDP contains a master plan which outlines the relationship of the
land and infrastructure needed by Hanford Site missions. The naster
pl an includes the follow ng guidelines for |and devel opnent:

- Mninize the disturbance of clean |and

- ??nspLiFate support activities to inmprove productivity and maxim ze
exibility

- Develop the site in accordance w th applicable environnental
cultural, safety, and health requirenents.

Hanford Future Site Uses Working Goup Report (FSUAG 1992) - The
Hanford Future Site Uses Vbrking G oup was organi zed by DCE to help
make reconmmendations on required clean-up |evels under the Hanford
Remedi al Action (HRA) EIS. The group consisted of Federal, tribal
state, and local governments with interests in the Hanford Site. The
Working Group was charged with identifying and articulating a vision
for the future use of the Hanford Site, discussing the inplications,
and agreeing on clean-up issues. As part of the final report, the

Wor ki ng Group made recommendations for future uses of the 200 Areas.

The Working Group recomended concentrating waste fromthe Hanford Site
into the 200 Areas and the portion of the 600 Area on the 200 Area

Pl at eau and transporting wastes across the Hanford Site to the 200
Areas. This would help mnimze the anmount of |and devoted to or
contam nated by waste mmnagenent activities. The Wrking Goup further
reconmended that waste and contami nants within the 200 Areas be treated
and managed to prevent off-site mgration.

The Working Goup al so devel oped six future use options for the Centra
Pl at eau, ich includes the 200 Areas. The options include a goa
"...that the overall cIean-uF criteria for the Central Plateau should
enabl e general usage of the [and and groundwater for other than waste
managenent activities in the horizon of 100 years from the

deconmi ssioni ng of waste management facilities and closure of waste

di sposal facilities." The options differentiate between types of
waste and different types of waste managenment or conmercial activities.
They are further distinguished by three major criteria: type of waste,
nmet hods of treatment or disposal, and length of tinme for storage. The
options range fromthe fulfillment of existing obligations for disposal
or storage of Hanford on-site waste to allowing for the addition of the
storage, treatment or disposal of off-site DOE and commercial waste

4.7.2 LAND USE PATTERNS
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The 200 East and West Areas, which cover about 26 kn2 (10 m 2), are located on
the Central Plateau with the 600 Area between and adjacent to them The 200
East and West Areas are approximately 8 and 14.5 km (5 and 9 ni),

respectively, fromthe Colunbia River. For approximately 50 years, these

areas were exclusively used for fuel reprocessing, waste processing,

managenent, and di sposal. The present use of the 200 East and West Areas
i ncludes the storage of high-Ilevel radioactive wastes in underground tanks.

The existing structures at the 200 East Area consist of tank farns, the PUREX
Plant, the B Plant, and various buildings shown in Figure 4-25. At the 200
West Area, the existinﬂ facilities consist of tank farns, the PFP, T-Plant,
and other structures shown in Figure 4-26. The portion of the 600 Area

bet ween the 200 East and West Areas is undevel oped open space.

4.7.3 AESTHETICS AND VISUAL RESOURCES

Vi sual resources reflect the inportance to a | andscape's aesthetic qualities
and its sensitivity to change. To describe the visual resource val ues
associated with the Hanford Site and the 200 East and West Areas, the
following factors are considered:

Landscape character
Potential view ng areas.

Each factor is discussed in the follow ng sections.
4.7.3.1 Landscape Character

- The Hanford Site is located within the semarid

Pasco Basin of the Colunbia Plateau Provi nce in southeastern Washi ngton State.
The | andscape setting within the Hanford Site region is characterized by broad
basi ns and pl ateaus interspersed with ridges, providing for wi de and open
vi stas throughout much of the area.

Maj or | andscape features include the Colunmbia River which flows through the
northern part of the Hanford Site, and turns south to form part of the eastern
boundary of the site. North of the Colunbia River, the Saddl e Muntains
border the northernnost part of the site. The Yakinma River is |ocated al on% a
smal | Portion of the southern boundary and joins the Colunbia River below the
city of Richland, on the Site's southeast border. Rattlesnake Muntain and
Cold Creek Valley are dominant features in the southwestern portion of the
Site, and the Yakina and the Untanumridges form the western boundary. Two
smal | east-west ridges, Gable Butte and Gable Muntain, rise above the plateau

Figure (Page 4-81)
Figure 4-25. 200 East Devel oped Areas and Existing Structure

_Figure (Page 4-82 o
Figure 4-26. 200 West Devel oped Areas and Existing Structures

of the central portion of the Hanford Site (see Figure 4-3). Adjoining |ands
to the west, north, and east are principally range and agricultural [|and.

The 200 and 600 Areas in the central portion of the Hanford Site are on a

| arge open plateau which varies in elevation from 190 to 244 m (623 to 800 ft)
and is characterized by flat terrain (less than 10 percent slope) with
epheneral drainage patterns. Vegetation types within this area are limted to
sagebrush and bl uegrass-cheatgrass. Doni nant adjacent natural features

i ncl Hde Gablhe Butte and Gable Muntain to the north and Rattl esnake Muntain
to the south.

Only about 6 percent of the Hanford Site surface area has been disturbed and
used for the production of nuclear materials, waste storage and waste

di sposal. The remainder of the area is undevel oped, including natural areas
and abandoned agricultural |ands that remain undisturbed due to restricted
public access (PNL 1994). Past activities within the general vicinity of
these locations have greatly nodified the natural visual character of the

| andscape, resulting in an industrial setting at both the 200 East and Wst
Areas. The 200 Areas contain nunmerous and scattered |arge-, noderate- and
smal | -scale facilities used for waste storage and disposal. This includes an
extensive infrastructure network of roads, mmjor electrical transm ssion
lines, railroads, and pipelines.

4.7.3.2 Potential Viewing Areas
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- In general, areas with potential views to a

project shown in Figure 4-27 include residential areas and comunities, ngjor
travel routes, and recreation or special areas. The appearance of features
seen in the |andscape varies with view ng distance and project type. Views
are generally divided into four distance zones:

Fore?round; within 1 kn120.5 nig

M ddl eground; from 1l km (0.5 nmi) to a range of 5 to 8 km(3 to 5 m)
Background; from5 to 8 km(3 to 5 m) to 25 km (15 m)

Sel dom seen areas; either beyond 25 km (15 ni) or generally unseen due
to the topography.

_Figure (Page 4-84) .
Figure 4-27. Potential View ng Areas

Due to size of the Hanford Site and | ack of public access, views are linited
and will be distant and within the context of the existing nodified setting in
the 200 East and West Areas. There are no foreground views of the project, or
nearby residential areas. The Tri-Cities, |ocated southeast of the Hanford
Site, constitute the nearest population centers (PNL 1994). The nearest city,
Kichland, is located approximately 27 km (17 m) southeast of the 200 East

rea.

Views from nmejor travel routes include State H ghways 240 and 24. Visibility
from this highway ranges from mddle to background views of the 200 Wst Area
and background views of the 200 East area. Both areas are also within
background view of State H ghway 24. Oher secondary public access roads with
background views include Stevens Road and County Road 4, |ocated approximtely
13 km (8 m) southeast of the 200 East Area.

Potential viewing areas include recreational sites and areas such as the
Columbia River, and dispersed recreational use areas along the Wahl uke Sl ope
in the northern portion of the Hanford Site. Current recreation use on the
river does not allow for overnight canping, and views fromthe river are
restricted due to terrain. This portion of the Colunbia River running through
the Hanford Site is being considered for resource protection including Wld
and Scenic Rivers Act. Dispersed recreational uses along the Wahl uke Sl ope
are concentrated primarily I1n the Wahluke State Wl dlife Recreation Area

This area is open to limted day access and would have background views to the
200 East and West Areas fromthe Wite Bluffs along the northeastern edge of
the Col unmbia River.

O her potentially key viewing areas include the Fitzner Eberhardt Arid Lands

Ecol ogy Reserve, located within the southwestern portion of the Hanford Site.

This area is used intermttently for dispersed natural resource

Lgvesgégations, and users woul d have background views to both 200 East and
st eas.

Residential areas with potential views include Wst Richland, dispersed
residences east of the Colunbia River, and the northern portion of Richland
These views will vary from background to sel dom seen.

4.8 CULTURAL RESOURCES

This section discusses the cultural resources at the Hanford Site. Numerous
Federal |aws and regulations, including the National Hi storic Preservation Act
(NHPA), protect and provide for the managenment of cultural resources.

The Hanford Site contains a rich diversity of known cultural resources

i ncluding historic, archaeological, and Native Anerican concerns which are
di scussed in Section 4.8.1, 4.8.2, and 4.8.3, respectively. These resources
are representative of the prehistoric, historic, and nodern eras.

As a result of the Hanford Site being closed to the public for over 50 years,
cultural resource sites there have been nore protected than other sites in the
m d- Col unbi a basin. The restricted access has mininized |ooting and vandal i sm
of cultural sites. The overall condition, and thus potential significance, of
the cultural resources occurring within the Hanford Site is high. Another
contributing factor to the quality of the Hanford Site's cultural resources is
that other, simlar localities along the Colunbia R ver have experienced
hydroel ectric and agricul tural developnent which usually destroys cultura
resources. The Hanford Site has not experienced this type of devel opnent.

These conditions have resulted in the Hanford Site containing sonme of the nost
i mportant archaeological sites in the region. Mny of these sites, either
individually or collectively, are listed on the National Register of Hi storic
Places (NRHP). In addition, many other historic structures currently not on
the NRHP are potentially eligible to be listed due to their relation to the
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Manhattan Project, the Cold War, and other eras of historical inportance. In
addition to these prehistoric and historic resources, the Hanford

Site contains natural resources and sacred sites inportant to the present
cultures of regional Native Anerican tribes.

4.8.1 HISTORICAL RESOURCES

th the 200 East and West Areas. No

H storic structures occur w 0 .
he affected areas of the proposed project

thin
hi storic structures occur wthin
al ternatives.

b
t

4.8.2 ARCHAEOLOGICAL RESOURCES

The locations of the affected areas of the proposed alternatives have been
previously subjected to archaeol ogical reviews by PNL cultural resource staff.
These surve?/s, whi ch include conprehensive literature and records searches as
well as field inventories where necessary, have been conducted either for this
or other projects on the Hanford Site. The studies conducted to date reveal
that many of the areas affected by the proposed project alternatives have been
extensively disturbed by previous Hanford Site activities and conclude that no
known archaeol ogi cal resources exist within the project alternative areas.
(Crist 1993, Crist 1994, Mlintire 1993, Mnthorn 1990, Cadoret 1995).

A large area of 530 ha (1,300 acres) has been identified for potential habitat
restoration to mtigate habitat loss fromthe preferred or new storage
alternatives. This area has al so been surveyed and two potentially
significant cultural resource sites have been |ocated within the area (N ckens
1995). Consultation with tribes and the State Hi storic Preservation Oficer
(SHPO) is underway to verify the significance of these sites and assure that
these sites would not be disturbed during revegetation activities.

4.8.3NATIVE AMERICAN CONCERNS

Natural features within the Hanford Site outside the 200 East and West Areas
are considered sacred by nenbers of the Wanapum Peopl e, Yakana | ndian Nati on,
the Confederated Tribes of the Umatilla Indian Reservation, and the Nez Perce
Tribe. These features include Rattlesnake Muntain, Gable Muntain, Gable
Butte, CGoose Egg Hill, and many sites along the Colunbia River. The tribes
have expressed a desire that cleanup be conpleted so that general use of the
Il and and groundwater within the 200 East and West Areas be available within
100 years of site closure. During consultation with representatives of the
Yakama | ndian Nation, the tribes expressed their preference that all ground-
di sturbing activities should be confined to previously disturbed areas.
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The inplementation of the alternatives described in Section 3 would have

i npact on the environment. This section analyzes the inpacts that each
alternative would have on workers, the public, and the environnment. The

envi ronnment al inpact anal yses focus on the alternatives identified in this EI'S
and are addressed in the follow ng sections:

1 Anticipated Inpacts of the Preferred Alternative

2 Anticipated Inpacts of the Truck Transfer Alternative
3 Anticipated Inmpacts of the Rail Transfer Alternative
4 Anticipated Inpacts of the New Storage Alternative

5 Anticipated Inpacts of the No Action Alternative.

goooion

In addition to these subsections, Section 5.6 discusses unavoi dabl e adverse

i mpacts to the environnment. Section 5.7 eval uates the rel ati onshi p between
short-term and |l ong-term uses of the affected environnment. Section 5.8

di scusses the irreversible and irretrievable comm tnent of resources. Section
5.9 conpares and contrasts the environnental inpacts of all alternatives.

The environnental inmpacts of each alternative are identified and evaluated in
the follow ng subsections.

Geol ogy, Seisnol ogy, and Soils

Wat er Resources and Hydrol ogy

Physi cal Environnent

Bi ol ogi cal and Ecol ogi cal Resources
Popul ati on and Soci oeconomi c
Transportation

Land Use

Cul tural Resources

Anticipated Health Effects Under Normal Conditions
Heal th Effects Under Accident Conditions
Potential Mtigation Measures.

5.1 ANTICIPATED IMPACTS OF THE PREFERRED ALTERNATIVE

The anal ysis of the environmental inpacts of the preferred alternative
consi ders:

The construction and operation of the RCSTS to replace the ECSTS;
Retrieval of Tank 102-SY using one of two retrieval systens;
Use of existing storage capacity in DSTs to manage wastes, and;

Conti nued operations of the mixer punp in Tank 101-SY to mitigate
hydr ogen generati on.

The primary conponents of the RCSTS, the retrieval systenms, and mxer punp
operations in Tank 101-SY are described in detail in Section 3.1.

5.1.1 GEOLOGY, SEISMOLOGY, AND SOILS

This section discusses the inpact the preferred alterative would have on

geol ogi ¢ resources, seisnology, and soils. Construction under the preferred
alternative woul d nDdlfy the existing terrain, restrict access to part of the
Hanford Site, and disturb soil resources.

5.1.1.1 Geologic Resour ces

- The inpact to the geologic environnent by the
facilities proposed by the preferred alternative would be nininal.

Restriction of public access to mineral deposits already exists at the Hanford
Site. Restriction of resource access for site operations would have ninimal

i npact since sand and gravel resources are readily available at other areas
within the Hanford Site.

Adequat e soils engineering would be enployed during site preparation to
preclude any potential for subsidence. Faulting has not been identified in
the construction site vicinity. Due to the generally subdued topography of
the proposed RCSTS site and plﬁellne alignment, |andslides or slope failure
woul d not present a hazard. e construction and operation of the facilities
pLoposed as part of the preferred alternative would not inpact the geol ogy of
the site.
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5.1.1.2 Seismology

- Seisnol ogi c_hazards, discussed in Section 4.1.2, would .
not inpact facilities proposed as part of the preferred alternative.

The RCSTS would be designed to resist a variety of |oads including dead, live
ressure, thermal, and seismic |loads. The seismc |oads are those resulting
rom

Passage of seismc waves (i.e., wave-propagation effects)
Sei smi c-induced building settlenents and seisnic anchor novenents
Soil failure due to liquefaction, landslide, etc.

Transfer of stress between the inner and outer pipelines at their
connection points.

The seismic design of the facilities proposed as part of the preferred
alternative would be according to the general requirements of DOE Order

6430. 1A, its primary reference LLNL/UCRL 15910 and the Brookhaven Nati onal
Laboratory (BNL) guidelines 52361. The design basis earthquake (DBE) for
which itens would be designed is specified by DOE as the maxi mum hori zontal
ground surface acceleration (WHC 1994a, WHC 1993a, WHC 1993b). The
consequences of a seismic rupture of the RCSTS are evaluated in Section
5.1.10. Seismic hazards are not expected to affect continued use of the ECSTS
pendi ng conpletion of the RCSTS, due to the unlikely probability of a seismic
acci dent event rupturing the ECSTS

5.1.1.3 Soils

- The majority of the 200 East and 200 West Areas and the
proposed RCSTS construction sites are covered with sandy soil that supports
vegetative cover (sagebrush and various grasses) (PNL 1995). Vegetation
rotects the soil from wi nd erosion. The sandy soil would be susceptible to
oth short-termand long-termwi nd erosion if It were exposed during clearing
for construction. Wnd erosion would be prevented through normal dust contro
procedures throughout construction.

The preferred alternative would include revegetation of the sites to mitigate
construction activities from di sturbance and renoval of native soil and
vegetati on along the proposed route of the RCSTS. A detailed discussion of
pl anned revegetation activities is provided in Subsection 5.1.4.

Wthout irrigation, none of the soils affected by the RCSTS could be
considered prinme or unique farnm ands, prine forest |ands, or prine pasture
| ands (Brincken 1994).

5.1.2 WATER RESOURCES AND HYDROLOGY

This section discusses the inpact the preferred alternative would have on

wat er resources and hydrology. Potential spills and | eaks from the proposed
RCSTS or the ECSTS are not expected during normal operations. The potentia
for accidental releases is discussed in Section 5.1.10. Under normal )
Oﬁeratlng conditions no inpacts to water resources are anticipated. Even in
the unlikely event of a transfer pipeline break in either the ECSTS or RCSTS
ground-wat er resources would be protected by the thick vadose zone in this
area and the tendency for many radionuclides to be retained in the soils. The
enhanced secondary contai nment provided by the RCSTS provides an added | evel

of protection not present in the ECSTS

St andard constructi on procedures for dust suppression using water would not be

expected to effect water resources due to the small anmpunt of water that would
be used, rapid evaporation, and the thick vadose zone in this area.

5.1.3PHYSICAL ENVIRONMENT

This section discusses the inpact the preferred alternative would have on the
physical environment. Inpacts of the Ereferred alternative on the physica
environnent are examined in terns of the followi ng el enents of the

envi ronnent :

Ar Quality
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Radi ati on
Sound Level s and Noi se.

5.1.3.1 Air Quality

- Air quality inpacts have been considered for

construction and routine operations of the preferred alternative. This
subsection describes the anal ytical approach applied to construction emn ssions
and operation enissions.

Construction Emissions - Construction activities for the Tank 102-SY
retrieval systemwould occur primarily within the tank farm area
currently covered with gravel, therefore, potential dust emn ssions would
be limted to RCSTS construction. Particulate em ssions, primarily

bl owi ng dust, would result from RCSTS project excavation and fil
activities. Estimates of the fugitive dust em ssions from previous air
em ssion analysis (Rittnman 1994) would be applicable to the construction
of the RCSTS

Em ssions were estimated using an EPA fugitive dust em ssion factor of
1.04 x 10-4 g/s/n2 (2.05 x 10-8 |Ib/s/ft2) assuming a 30-day nonth. By
reclaimng surface soils during RCSTS installation, construction
operations would limt the total area of exposed soil surface. For
purposes of analysis in this EI'S, it is assumed that 2.3 ha (5.7 acres)
woul d be subject to wind erosion at any time during RCSTS construction.
Ige3ayg;a?e dust em ssion rate fromthis area would be 2.4 g/s (5.1 x
- s).

Air concentrations of fugitive dust downw nd of the proposed

construction area were conputed as an area source using the |SCLT2
program from EPA. Hanford Site wind data collected at the HVB between
1983 and 1991 were used in the nodeling. Results are shown in Table

5-1. The wind direction east-southeast (ESE) produced the |argest
concentrations of fugitive dust. Based on the data in Table 5-1, the
EcologydAir Quality andard of 60 yg/nB (3.7 x 10-9 Ib/ft3) would not be
exceeded.

Table 5-1
Fugitive Dust Emissions from RCSTS Construction

Concentration
(yglggﬁ) bm

300 43

400 33.05
500 26. 22
700 18. 00

1, 000 11. 39
2, 000 4.24
5, 000 1.09
10, 000 0.39

al m = 3.281 ft
byg/ n8 = 6.2x10-11 Ib/ft3

The construction of the RCSTS or the retrieval system proposed in Tank
102-SY, woul d not produce fugitive dust concentrations in excess of EPA
or Ecology Air Quality Standards. Construction activities would include
mtigation activities to control fugitive dust em ssions fromthe
construction site, including watering exposed areas and stabilizing
spoils piles by use of vegetation or soil fixative.

Operations Emi ssions - Airborne enmissions fromthe existing tank farm
ventilation operations in the 200 West and East Areas are known to
exist. Qperations from existing mxer punp or ECSTS activities are not
expected to result in on-site or off-site health effects fromtoxic gas
em ssi ons, based on An Environnental Assessment for Proposed Punmp M xing
Qperations to Mtigate Episodic Gas Rel eases in Tank 241-101-SY

DCOE/ EA/ 0803 (DCE 1992a). RCSTS activities would have no routine toxic
chemi cal enissions.

Limited nonitoring for on-site airborne concentrations of volatile
or?anlc conpounds reported in the Hanford Site Environnmental Report for
Cal endar Year 1993 (PNL 1994ﬁ) indicate that |levels are bel ow Ecol ogy's
acceptance source inpact levels (ASILs) for benzene and carbon
tetrachloride. That report indicated that neasured on-site
concentrations were close to background | evels.
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5.1.3.2 Radiation

- Airborne enissions of radioactive materials from nornal

operation of facilities under the preferred alternative would not result in
any measurable increase in radioactivity in off-site air, water, soil
vegetation, and animals. Section 5.1.9 discusses in detail estimted
er1ssions of radioactive materials from normal operations under the preferred
alternative.

5.1.3.3 Sound Levels and Noise

- Potential noise inmpacts from constructing )
and operating the RCSTS and the retrieval systemat the Hanford Site woul d not
be expected to exceed maxi mum noise limts set by the State of WAashi ngton

The distance between the RCSTS and the retrieval systemto the nearest
receptor location is significant, creating a large buffer zone for noise

abat ement and control. Al though occasional recreational usage of the Hanford
Site occurs along the Colunbia River and Route 240, protection of the public
from potential noise inpacts would be maintained by the distance fromthe
proposed project site to these areas.

During construction, equipment may tenporarily increase anbient noise |evels
at the proposed project site. Noise levels created by construction equi pnent
have been neasured and typical data are presented in Figure 5-1. Qccupationa
noi se exposure would be nonitored within the work areas expected to exhibit
noi se levels beyond limts set by OSHA and threshold limt values established
by the Anmerican Conference of Governnmental |ndustrial Hygienists (ACAH. A
hearing conservation programincluding the use of OSHA-approved hearing
protection would be inplenmented to protect workers during these operations, as
necessary.

5.1.4BIOLOGICAL AND ECOLOGICAL RESOURCES

The construction of the preferred alternative would require renmoval of
vegetation, destruction of habitat, and the generation of dust and noi se.

Al though these actions would be tenporary, they may have both short-term and
long-term effects upon site vegetation and wildlife.

_Figure (Page 5-8) ) )
Figure 5-1. Construction Equi pment Noi se Ranges

The foll owi ng subsections exami ne the potential effects of the preferred
al ternative:

Ve?etation
Wlidlife )
Threatened or Endangered Speci es.

5.1.4.1 Vegetation

- Construction of the preferred alternative would renpve

vegetation from the RCSTS route and associated facility maintenance areas. In
addi tion, construction staging, |aydown, and spoils stockpiling areas would
require the rermoval of vegetation and would disturb soil, but these areas

woul d be revegetated by seeding with native species after construction is
conplete. The areas disturbed during construction of the RCSTS would be
simlarly revegetated after construction, except for the areas requirin
access for nonitoring and naintenance. |f deconmi ssioning at the end of the
useful life of the RCSTS requires renoval of the pipeline, the corridor would
be disturbed again. Al these disturbed |and areas would have |ong-term
changes in vegetation cover.

Land surfaces disturbed by construction and left to revegetate without

i ntervention would becone quickly donminated by Russian thistle and cheat grass,
ubi qui tous non-native annual plants highly adapted to the arid conditions of
south-central Washington. |If native Perennial species were not killed by the
surface disturbance they woul d probab resprout and remain a presence. |If
they were killed by the surface disturbance, they would be slow to reestablish
from seed because of conpetition fromthe cheatgrass. Anong native shrubs,
greg rabbi t brush woul d be best able to establish after disturbance.

Rabbi t br ush/ cheat grass plant communities are comon in previously disturbed
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sites.

The RCSTS construction on the proposed route would disturb a corridor with a
width of 30 m (100 ft) and a length of about 10 km (32,000 ft), resulting in
aﬁprOX|nater 30 ha (74 acres) of disturbed land. About 9 ha (23 acres) of
the corridor would be mature sagebrush/cheatgrass habitat. The remaining 21
ha (51 acres) would be disturbed areas occupi ed by grey rabbitbrush/cheatgrass
habitat or barren areas, including roads (see Figure 4-16). Mich of the
proposed RCSTS route follows an existing dirt road about 4.6 m (15 ft) wide,
so In these areas the width of clearin? of the sagebrush habitat is cal cul ated
as 26 m (85 ft) rather than 30 m (100 ft).

An optional route segnent fromthe fence at the eastern edge of the 200 Wst
Area to the vent station about mdway along the proposed RCSTS was eval uated
to determine if it would offer a significantly |ower inpact on mature
sagebrush habitat (see Figure 4-16). This optional route was selected for
eval uation because it could use the approximately 10 m (30-ft) w de access
road along the north side of the ECSTS to reduce the width of the construction
corridor. This optional route, however, is about 305 m (1,000 ft) |onger than
the proposed route. The effect of the proposed RCSTS on mature sagebrush
habitat by using this optional segnent would be a reduction of approxinmately
0.6 ha (1.6 acres) of mature habitat | oss conpared with the proposed route
Changing to this optional segnment would have significant cost inplications.

An alternate eastern segnent fromthe vent station to the 200 East Area
paralleling the ECSTS was al so eval uated. Because of the distribution of

mat ure sagebrush patches, disturbed areas, and contani nated areas that mnust be
avoi ded, using this alternate segnent would increase the |oss of mature
habitat by 2.1 ha (5.3 acres) over the proposed route.

The 9 ha (23 acres) of sagebrush/cheatgrass habitat would experience long-term
effects. Part of this area could be revegetated by seeding with native
species after construction, but an estimted one-quarter of the width of the
corridor would be subject to future disturbance for access and nmi nt enance

The soil disturbance from construction activities would result in conpaction,

m xi ng of soil horizons, and wi nd erosion, conditions which favor species that
thrive on disturbed soil. Sagebrush communities are expected to require
decades to becone established and reach maturity. Seeding for revegetation of
the inpacted grey rabbitbrush habitats may al so include sagebrush seed to
encourage nore conpl ete devel opment of shrub steppe vegetation with the

hi ghest value for wildlife species of concern. Areas of the corridor that are
currently barren and not subject to ongoing disturbance would be simlarly
revegegat ed once construction of the facilities and pipeline is conplete.

Mtigation besides revegetation of the areas tenporarily disturbed by the
construction would be required. |[If the assunption is nade that it would not
be possible to restore within a reasonable tinme the sagebrush/cheatgrass
habitat on the area that would be tenporarily disturbed, then a full 9 ha (23
acres) would need nitigation.

The mature sagebrush habitat would be replaced at a ratio of 3:1 for this
project. Sites would be selected that fit into a site-wide programif one is
devel oped later. |If the worst-case mitigation debt of 9 ha (23 acres) of
sagebrush habitat is assuned, then a 3:1 ratio equals 28 ha (69 acres) of
conpensation. Figure 5-2 shows the proposed area for such conpensation to
occur. It has over 530 ha (1,300 acres) available for potential habitat
restoration. The site-disturbing activities that mght be associated with
restoration of sagebrush habitat would be mnimzed, and the inpacts on the
restoration sites would be minor and |ocalized. Specific plots of adequate
acreage W || be selected and evaluated for cultural resources and ecol ogical
basel ine information as part of the MAP.

Since there would be no ground disturbance to the ECSTS, no habitat inpact
woul d occur fromits use during the tine the RCSTS is constructed

5.1.4.2 Wildlife

- Clearing vegetation in the vicinity of the RCSTS pipeline

corridor to construct the facilities and pipeline would result in a |oss of
habitat in that vicinity for sone of the wildlife species on the Hanford Site
The anticipated clearing schedule would avoid the bird nesting season.
Construction-related inpacts would nmost likely affect:

The | ogger head shrike and sa%e sparrow (discussed in section 5.1.4.3)
Nesting song birds (such as horned | ark and western meadow ark)

Smal | manmal s

Reptiles, including the sagebrush Iizard

Small mammal s, reptiles, and crawing insects that require shade from
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vegetati on would be subjected to habitat fragnmentation (i.e., creation of

relatively large habitat discontinuities where shrub cover is renoved) if the

area is not revegetat ed.

_Figure (page 5-12) _
Figure 5-2. Conposition Area for Lost Sagebrush Habit at

Revegetating would mininmze the operational inpacts. Habitat restoration

neans of mtigation, would change grass-domninated habitat to sagebrush habitat
and would favor sone species to the detrinment of others (for exanple, favor

shri kes over horned larks). Overall, the effect of converting grass-don nated

habitat to sagebrush-dom nated habitat would be m nor because the grass-
domi nated habitats are abundant and tend to support few sensitive species.
addition, wildlife diversity would be expected to increase as a result.

Construction noise would tenporarily displace sonme species. Sone roadkills
woul d be expected for small manmal s and reptiles that remain in the vicinity
as heavy equi pnent noves across the Hanford Site. The operation of the RCSTS

woul d not have any inpact on wildlife popul ations.
5.1.4.3 Threatened or Endangered Species

- No threatened or endangered plant
speci es occur at either the 200 East or West Areas or along the RCSTS

corridor. The stal ked-pod nil kvetch, a State of WAshington nonitor species

I'n

has been found at several |ocations along the RCSTS corridor in both disturbed

and undi sturbed sagebrush habitats and nmay be affected. It may be

interspersed in the proposed construction areas including potential mitigation

sites. Even though sone specinmens of this species wiuld be |ost, the overal

Hanford Site population would not be affected

The | oggerhead shri ke, a Federal and state candi date species, the sagebrush
lizard, a Federal candidate species, and the sage sparrow, a state candi date
species, require mature sagebrush/cheatgrass habitat. The loss of 9 ha (23
acres) out of about 93,000 ha (230,000 acres) on the Hanford Site of mature
sagebrush/cheatgrass would be a direct loss of habitat for these species and
other species that use the site. During spring 1995 surveys, 11 shrike nests

were found along the RCSTS corridor. Three sage sparrows were found along the

RCSTS corridor. These species would not be nesting on the potential
mtigation sites and would not be affected by the nmitigation activity.

The preferred alternative would include establishing conpensatory habitat

restoration sites to mtigate the disturbance of native soil and renoval of

vegetation in the construction area. The potential options for habitat
restoration sites are discussed in Appendix D

5.1.5 POPULATION AND SOCIOECONOMIC IMPACTS

This section exami nes the inpact the preferred alternative would have on
popul ation and socioeconomics in the region of influence. For purposes of
this analysis, the socioecononmic region of influence was defined as those
counties in the State of Washington where Hanford enpl oyees reside. The

anaIYSis i ncludes inmpacts to the |ocal econony, income, population, housing

and local infrastructure, and an evaluation of environmental justice

5.1.5.1 Local Economy and Employment

- The preferred alternative woul d

require 20 workers from Hanford's existing workforce for the anticipated
4-nmonth construction period for either retrieval system proposed for Tank
102-SY. An additional 80 workers would be required for a duration of 21

months for the construction of the RCSTS. Twenty of these workers would come

fromthe existing workforce and the remaining 60 would be new hires. The
operations workforce of five would conme from existing personnel. This
information is sunmmarized in Table 5-2.

Table 5-2
Effects of the Preferred Alter native on Employment
Construction Qper ati ons
Supporting
Acti ons
No. Exi sting/ Dur ati on No. Exi sting/

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212_4.html[6/27/2011 1:05:26 PM]

Dur ati on


file:///nepa/dbgraphics/eis/sish_f056.gif

Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

Jobs New Hires (nos) Jobs New Hires (yrs)
Assunpti ons
Retri eval 20 20/ 0 4 4 4/ 0 Approx. 2
Retrieva
System for of Tank
Tank 102- 102- SY
SY only
RCSTS 80 20/ 60 21 5 5/0 30 TWRS
activities

complete in
30
years

For every job created at the Hanford Site, 1.2 jobs are created locally, for
every new hire from outside the region of influence, 1.3 persons would move
into the local region. The total enploynent multiplier is 2.2 and popul ation
growth is 2.2 x 1.3, or 2.86. These nultipliers are based on the

soci oecononi ¢ i nput/output analysis perfornmed by PNL in 1987 and 1989

(DOE 1991). Al operations personnel would come from the existing workforce
For 60 tenporary construction jobs (i.e., new hires) created at the Hanford
Site under the preferred alternative, 132 new jobs would be created IocaIIY.
Sone of these jobs may be filled fromthe workers in the conmunity avail abl e
as a result of DCE cutbacks expected in 1995 New hires noving into the
regi on of influence are not expected to increase popul ation above 1995 peak
| evel s and woul d, therefore, not have significant soci oeconom c impacts.

5.1.5.2 Income

- Construction of the preferred alternative would generate
construction income for the region of influence. It is expected this income
would impact beyond Benton and Franklin Counties, although a majority of the

income would flow into these two counties over a period of 2 years.
Construction costs associated with services, goods, and materials would
constitute the majority of the income generated to Benton and Franklin
Counties. Potential fabrication of project components outside the local area
could reduce beneficial income impacts to the local area.

5.1.5.3 Population

- As discussed in Section 5.1.5.1, the population growh

mul tiplier has been determined to be 2.86. Therefore, assuming all 60 new
hires nove into the community from outside the region of influence, a

popul ation increase of 172 persons could occur. However, the actual increase
I's expected to be less since jobs may be filled by the avail abl e workforce
resulting from general DCE cutbacks at the Hanford Site. The actual nunber
depends on the availability of qualified workers for the new construction
jobs. The maxi mumincrease is less than 5 percent of the expected DOE

cut backs, and therefore, problens typically associated with sudden popul ation
growth are not anticipated.

5.1.5.4 Housing

- The preferred alternative would not have a significant

i mpact on the housing narket within the region of influence. The demand for
single-family units and rental units as well as other nopdes of housing is
expected to decline as a result of the DOE cutbacks. Housing for new hires is
expected to be readily available as previous Hanford Site enployees |eave the
region of influence to pursue enploynent elsewhere. No housing shortage or
price increase is anticipated to result fromthis alternative.

5.1.5.5 Local Infrastructure

- Due to ardaﬂvdy smal | anount of tenporary

enpl oynent, and therefore population growh, provided by this alternative, the
demand for public education, Bolice and fire protection, and nedical service
is not expected to increase above 1995 peak levels. |In light of the DOE

cut backs, overburdening of these community services would not result fromthe
preferred alternative
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5.1.5.6 Environmental Justice

- As discussed above, the prinmary

soci oeconomi ¢ inpact of the preferred alternative would be from tenporary
construction workers hired for the project duration. However, this inpact
woul d be offset by DOE workforce reductions. |In addition, as denopnstrated in

Section 5.1.10, no health effects to any off-site population are anticipated.
Therefore, no disproportionate inpacts to |owincone or mnority popul ations
woul d occur as a result of this alternative. Appendix C provides a nore
detail ed discussion of environnental justice issues.

5.1.6 TRANSPORTATION

The foll owi ng sections sunmmarize the inmpacts to the Hanford Site
transportation systemfor the preferred alternative.

5.1.6.1 Vehicular Trafficand Circulation

- Construction of the RCSTS and the

retrieval system would occur between the 200 East and West Areas as descri bed
in Section 3.3.5.2. Construction vehicles transporting heavy equi pnent,
material, and workers would enter the 200 Areas via State H ghways 24 and 240,
the new 240 State Route Access Road, and Route 3. The construction phase for
the RCSTS would be expected to |ast approximately 21 nonths. During the
constructi on phase, the expected volune of construction related vehicles at
any one tinme would vary. As a worst-case condition, a daily maxi num of 80
construction personnel would utilize the Hanford Site roadways during
construction of the RCSTS. Based on a vehicle occupancy rate of 1.35
passengers per vehicle, the incremental increase in traffic volume would be
appr oxi mat e Y 60 daily tr|Ps. Because the ampunt of construction-generated
vehicles would be relatively small conpared to the daily traffic on these
roadways (see Section 4.6) and because the affected roadways are currently
operating at acceptable LOS, adverse traffic inpacts are not expected during
construction.

Roadways which could be used as alternate routes to the 200 East and West
Areas 1 nclude Route 10, Route 2 South/Route 11A, and Route 5. Adverse inpacts
to these roadways are not expected to occur as a result of the proposed
alternative. These roadways are currently operating at acceptable LOS and
woul d be able to acconmpdate the conparatively mnor volunes of construction
rel ated vehicles without deteriorating existing traffic conditions.

Since the RCSTS would be | ocated underground and operated renptely with
existing Hanford Site workforce (Trost, Epperson 1995), no increase in
vehicular traffic would be expected to occur fromits operation. Simlarly,
t he Proposed_retrieval systemin Tank 102-SY would also be operated by a
smal [, existing workforce. No new personnel or facilities are required to
operate the existing m xer punp, therefore, no inpacts to on-site traffic
condi tions woul d be associated with this conponent of the preferred
alternative. No adverse inpacts to roadways are anticipated due to the
operation of the preferred alternative

5.1.6.2 Other Transportation Facilities

- Bus line service and capacity woul d

not be adversely inmpacted by the preferred alternative. Based on the
avai l abl e capacity of all roadways serving the 200 East and West Areas, it is
expected that the mpjority of construction personnel would travel to the job
site via their personal vehicles or carpool. The bus service to the 200 Areas
whi ch was previously avail able has been reduced. |f this service were
restored or a private bus service replaced it, a significant increase in bus
service usage would not be expected as part of the preferred alternative.

It is expected that vessel traffic on the Colunbia R ver would not be
significantly affected by the construction of the RCSTS and retrieval system
A small increase in vessel traffic may occur during the construction of the
RCSTS to transport construction material and equi pnent, but this would be
tenmporary. The increase in vessel traffic is not expected to increase vessel
traffic congestion or affect the safe transit of other conmercial or
recreation vessels either at the Port of Benton or on the Colunbia River.

During construction of the RCSTS and retrieval system prefabricated materials
may be transported to the 200 Areas via the existing on-site rail system
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Rail service to the 200 East and West Areas is currently provided by spur
lines located approximately 0.4 km (0.25 m) away. Because rail usage to the
200 East and West Areas is very infrequent, transporting construction
materials via rail would not cause rail traffic congestion. Rail transport of
construction materials would result in mninml delays to vehicles using site

r oadways.

5.1.7 LAND USE

The preferred alternative would not alter the current or foreseeable future
|l and use patterns or aesthetic and visual resources of the 200 East and West
and 600 Areas. Each of these topics are discussed in the follow ng

subsecti ons.

5.1.7.1 Land-Use Patterns

- The preferred alternative would be |ocated in the

200 East and West Areas and the portion of the 600 Area |ocated between the
200 East and West Areas. This portion of the Hanford Central Plateau has been
used exclusiveIK for fuel reprocessing, waste processing, and nanagenent for
approximately the last 50 years. These areas contain underground storage
tanks, ECSTS, and other waste-handling facilities.

VWiile the preferred alternative would require the commtnment of approxinmately
30 ha (74 acres) of land for the RCSTS, this facility would be consistent with
the overall site cleanup mission which is expected to last for severa

decades. In addition, no other appropriate |and uses would be precluded
because the site of the proposed action is dedicated to waste storage and
handl i ng during the site cleanup m ssion. Decomnissioning of the facilities
woul d al so be conpatible with existing |and use.

The preferred alternative would be consistent with The Future for Hanford:
Uses and C eanup Final Report: dated Decenber 1992 (FSUWG 1992). The Hanford
Future Site Uses Vbrkin? G oup, the author of this report, was established
through DCE as a part of the scoping of the HRA EIS. This scoping effort
enabl ed participants to articulate their visions of possible future site uses
for the Hanford Site. The group divided the Hanford Site into six
geographi cal areas. The Central Pl ateau, where the 200 East and West and 600
Areas are located, is one of the six areas. The Wirking G oup report

recogni zed the Central Plateau's historic and present use and recomended t hat
wast e managenent activities be concentrated in that area during the site

cl eanup m ssion

5.1.7.2 Aesthetic and Visual Resources

- The potential visual inpact of a

proposed project is the degree to which visual quality would be altered and
the affect of the alteration on viewers. The RCSTS connecting the 200 East
Area and the 200 West Area would be underground and, therefore, present no
visual inpact to off-site viewers after the conpletion of construction.

5.1.8 CULTURAL RESOURCES

As discussed in Subsection 4.8, field surveys conducted over the 200 East and
West Areas and the 600 Area between those two areas, in the vicinity of the
proposed RCSTS corridor and its optional route segment, have not identified
archeol ogical or historical sites of significance. |In addition, no
archeol ogi cal or religious sites of Native Anerican concern have been
identified in the proposed project area. As a consequence, construction of
the preferred alternative would not adversely affect cultural resources.

Cultural resource reviews have been performed for the area identified for
revegetation. Two potential sites were located within the 530 ha (1, 300 acre)
area identified for habitat restoration. Cultural sites located in this |arge
area woul d be avoided during nmitigation activities by excludinE wor kers from
the vicinity of these sites. Detailed avoidance neasures for known sites wll
be specified in the MAP. In the event a potential resource is discovered
during construction of the RCSTS or during habitat restoration, work would
imediately cease and a qualified archaeologist and the affected tribes would
be contacted to determ ne whether the material is of archaeol ogical interest
or cultural significance. |If cultural materials are |ocated, procedures
outlined in the NHPA and the Hanford Cultural Resources Managenent Plan woul d
be foll owed. Prior to any site disturbance a detailed MAP wll formalize
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field procedures which would be utilized to prevent inpacts to cultura
resources should they be encountered.

5.1.9ANTICIPATED HEALTH EFFECTS UNDER NORMAL CONDITIONS

This section discusses the potential cause and magnitude of health effects
that are anticipated to occur under nornal conditions as a result of

i mpl ementation of the preferred alternative. These health effects could
result from direct exposure to ionizing radiation or inhalation of toxic and
radi oactive materials. The various tyﬁes of health effects that can occur and
the relationship between exposure and health effects is discussed in

Appendi x E. This section evaluates health effects in terns of |atent cancer
fatalities (LCFs) for radiation exposures and in ternms of increnmental cancer
risk and systemic toxic effects for chem cal exposures. The preferred
alternative is described in Section 3.1.1 and briefly summarized here.

The preferred alternative consists of continued operation of the 150-hp ni xer
punp in Tank 101-SY, continued pumping of SST SWs in the 200 West Area,
continued storage of WAFW retrieval of sludge from Tank 102-SY, and
construction of the RCSTS. The sludge in Tank 102-SY would be retrieved at a
mnimmdilution ratio of 2:1 (diluent:sludge) using either the | TRS or past
practice sluicing system (PPSS) and transferred to the 200 East Area.
Retrieval would occur prior to the cross-site transfer of conplexed SWs to
avoi d nixin? with the 269,000 L (71,000 gal) of slud?e in Tank 102-SY. The
sludge is classified as TRU waste and could be dissolved if mixed with

compl exed waste. TRU waste is waste other than HLWthat contains nore than
100 nanocuries (nC)/g of alpha-emtting TRU nuclides with half-lives greater
than 20 years. The reliability of the ECSTS is questionable and its solids
handl i ng capability presently unknown. It is assuned that the ECSTS woul d be
used for cross-site transfers of liquid waste until either no usable lines
remai n or the RCSTS becones operational

Activities considered as nornmal conditions under the preferred alternative
woul d i ncl ude:

Facility Construction
Facility Operation o
Facility Decontam nati on and Deconmi ssi oni ng.

Each of these activities is discussed relative to health effects in the
foll owi ng subsecti ons.

5.1.9.1 Facility Construction

- Construction activities under the preferred
alternative would include:

RCSTS Construction ]
Retrieval System Construction.

The retrieval systemwould be either an ITRS or a PPSS

Potential exposures of workers and members of the general public to direct
radi ati on, radioactive materials, and chemicals during construction activities
are di scussed bel ow

RCSTS Construction - Construction of the RCSTS would involve excavation
and other earth-noving activities along the 10 km (6.2 m) route and
work in and around contami nated areas such as existing piping, valve
pits, and diversion boxes. W rkers would be exposed to direct radiation
during construction activities in or around existing piping, process
pits, and diversion boxes. The total estimated dose from direct

radi ation durin% construction work in these contami nated areas is 26.3
person-rem (Light 1994) and, based on an occupational risk factor of 4 x
10-4 LCFs per person-rem would be expected to result in 0.01 LCFs. The
estimated dose assunes that existing contamination |evels within process
pits and diversion boxes would be reduced by partial decontam nation
prior to beginning construction in these areas. Exposure to direct

radi ati on during construction activities would also be reduced by

appl ying the ALARA principle in planning work tasks and inpl enenting
procedures specific to the task and conditions encountered.

Exposures to airborne radioactive material and chemicals would also be
possi bl e during construction activities in contan nated areas.

I nhal ati on exposures could occur during excavations and grinding or
cutting of contami nated pipelines and concrete. Release of airborne
contam nants to the environnent would be controlled using tenporary
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encl osures or, for large outdoor areas, using wetting or soil fixatives.
QO her measures to control inhalation exposures would include

decontani nating work areas, using protective equipnent, and inplenenting
procedures specific to the work.

Retri eval System Construction - Construction of either an I TRS or PPSS
for Tank 102-SY woul d be expected to result in exposure of workers to
direct radiation and to airborne radi oactive materials and chemi cals.
Esti mates of these exposures are not available for Tank 102-SY but can
be inferred fromestimtes for ITRS construction for other tanks in the
SY Tank Farm

I TRS construction activities would include erection of an |ICE buil ding,
construction of new and nodification of existing punp and valve pits,
and construction of tank mixing, transfer, and cooling systens (WHC
1994b). Estinated exposure for Tank 101-SY ranges from 170 person-rem
to 380 person-rem dependi ng on whether the existing mitigation mxer
punp is used for retrieval operations or is replaced with a nore

power ful mixer punp (personal communication Van Beek 1995). Estimated
exposure for Tank 103-SY, including mxer pu installation, is 400
person-rem (personal conmuni cation Van Beek 1995). 137Cs is the

predom nant ?ana-en1tt|ng radi onuclide in wastes in the SY Tank Farm
and, since the 137Cs inventory is approximately 40 times higher in Tank
103-SY than Tank 102-SY (WHC 1993c), it is considered unlikely that dose
during I TRS construction for Tank 102-SY would exceed 400 person-rem
Based on a risk factor of 1 x 10-4 LCFs per person-rem adverse health
effects are not expected as the result from exposure to direct radiation
during I TRS construction for Tank 102-SY

Construction of a PPSS for Tank 102-SY would also require installation
of equi pnent inside the tank and nodifications in existing contani nated
process pits and would be expected to result in direct radiation
exposures simlar to those for construction of the ITRS

Exposures to airborne radioactive material and chemicals would al so be
possi ble during in-tank installation of ITRS conponents and ot her
construction activities. Release of airborne contam nants to the

envi ronnent woul d be controlled using tenporary enclosures or, for |arge
out door areas, using wetting or soil fixatives. Other neasures to
control inhalation exposures would include decontam nating work areas,
usiEg protecting equi pnent, and inplenenting procedures specific to the
wor k.

5.1.9.2 Facility Operations

- Facility operations under the preferred

alternative would include operation of the Tank 101-SY 150 hp m xer punp,
retrieval of Tank 102-SY, SW punping activities, and cross-site transfer
operations via the transfer punp In Tank 102-SY and both the ECSTS and RCSTS
These activities involve sanpling and nonitoring waste and ventilation
systens, inspection and surveillance, and maintenance of equiprent and
facilities. Wrkers and menbers of the general public could be exposed to the
foll owing em ssions during these activities:

Di rect Radi ation
Al rborne Enmi ssions of Radi oactive Materia
Ai rborne Eni ssions of Chem cals.

Esti mated doses and resultant health effects for each of these exposures are
di scussed in the following Ilist.

Direct Radiation - Wrkers performng routine operations, maintenance,
and surveillance woul d be exposed to direct radiation during mxer punp
operations, SW punping, and associated cross-site transfers. Wrkers
could also be exposed to direct radiation during Tank 102-SY retrieval
operations. Many of these activities are simlar to those now being
performed by tank farm workers

Wor ker exposure records prior to construction of DSTs indicate that tank
farm workers had received an average annual dose of 630 nrem from direct
radi ati on exposure (DOE 1980). The DSTs are now the main focus of tank
farm operations and include many design features such as inproved
shi el ding and renotel y-operated and renotely-nonitored systens. An

exam nation of nmore recent radiation exposure records of tank farm
workers indicates that the average annual individual dose has dropped to
14 nrem (DOE 1992b). Activities perfornmed by these workers include SW
punping and inter-farm waste transfer.

Addi tional activities perforned by tank farm workers under the preferred
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alternative would include cross-site waste transfers and Tank 102-SY
sludge retrieval operations. Since the wastes involved are simlar to
those currently being handl ed and the additional activities involve
systens reflecting the continuing inprovement in radiation protection
design, an annual individual dose of 14 nremis considered
representative of the dose that would be received by workers involved in
the preferred alternative. Based on this dose and an occupational risk
factor of 4 x 10-4 LCFs per person-rem workers involved in operations
under the preferred alternative are not expected to incur any adverse
health effects as the result of exposure to direct radiation.

Ai rborne Emissions of Radioactive Material - Wrkers and nmenbers of the
eneral public could be exposed to airborne enissions of radionuclides
rom SSTs awaiting retrieval, or during SW punping, or fromthe SY Tank

Farm during operation of the Tank 101-SY mitigation mxer punp,

retrieval of Tank 102-SY, and cross-site transfer operations. Em ssions

fromthe SSTs, SW. punping, and operation of the Tank 101-SY nmitigation

m xer punp are expected to be the sane as those for the same activities

under the no action alternative. These emi ssions are discussed in

Sﬁgtion 5.5.9 and are not expected to result in any adverse health

effects.

Source terns for airborne em ssions of radionuclides during DST

retrieval operations were considered by Ligotke, et al (PNL 1994b). The
report estimated that the dry aerosol source term would be one to two
orders of magnitude greater during sluicing operations than durin%
operation of two 300-hp mxer punps. The report also concluded that

exi sting DST ventilation systems could control airborne en ssions during
m xer punp operations provided that the ability of each ventilation
systemto control noisture to prevent plugging and failure of HEPA
filters was evaluated and nodified as necessary. Methods of controlling
ventilation system noi sture include chiller/condensers, HEME, and
heaters that could be incorporated in the ventilation system for either
met hod as needed to control emissions during the few weeks that the
retrieval system would operate.

Based on these considerations, airborne enissions of radionuclides under
the preferred alternative are expected to be essentially the same as
those under current conditions. In 1993, airborne em ssions from stacks
in tanks farns accounted for 1 percent (1.3 x 10-5 nren) of total dose
to the maximally exposed individual fromall stack emissions in the 200
East Area and 0.003 percent (3.1 x 10-8 nrem of the total dose to the
maxi mal | y exposed individual fromall stack enmissions in the 200 Wst
Area. The popul ation dose fromall airborne em ssions fromthe 200
Areas in 1993 was 0.17 person-rem These doses are considered to be
representative of those that would be received by the naxinally exposed
off-site individual and the off-site population from airborne em ssions
under the preferred alternative. Based on a non-occupational risk
factor of 5 x 10-4 LCFs per ﬁerson-renl no adverse health effects are
expected to be incurred in the off-site population as the result of

i mpl enentation of the preferred alternative

Ai rborne Enissions of Chemicals - Wrkers and nenbers of the genera
public could be exposed to airborne em ssions of chemicals from SSTs
awai ting retrieval, or during SW punping, or fromthe SY Tank Farm
during operation of the Tank 101-SY mtigation mixer punp, retrieval of
Tank 102-SY, and cross-site waste transfer operations.

A FONSI has been issued for operation of the Tank 101-SY nitigation

m xer punp based on an EA (DCE 1992b) that assuned operating conditions
that woul d produce chem cal enissions greater than those produced by

m xer punmp operation under the preferred alternative. The report
evaluatln% source ternms for dry aerosols during retrieval operations
(PNL 1994b) did not estimate source terms for non-condensibl e vapors.
Heat generated by mxing or sluicing operations during retrieval could
cause an increase in the source termof volatile organics. Em ssions of
volatile organics could be controlled by including charcoal filters in
the ventilation system

Ai rborne enissions fromother activities are expected to be conparable
to enmissions for normal operations in recent years. Mnitoring data on
em ssions of airborne chemicals fromtank farm vents and stacks is
limted. Considerably nore data are available from personal nonitors
worn by workers during routine tank farm operations (Hewitt 1995).
Data for the S, SX, and SY Tank Farns in the 200 Wst Area has shown
that airborne concentrations of toxic chenmicals including volatile
organics are consistently only a few percent of 8-hour tinme weighted
average (TWA) concentrations. Detailed discussion of these enissions is
provided in Section 5.5.9.2 and Appendi x E. Atnospheric di spersion
woul d reduce these concentrations at the site boundary. |n cases where
the expected anbi ent concentrations are not well -known, workers are
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required to wear appropriate respirators or use supplied air systens.
On the basis of these considerations, no adverse health effects are
anticipated to result from airborne em ssions of chenmicals under the
preferred alternative

5.1.9.3 Facility Decontamination and Decommissioning

- The RCSTS that would

be constructed under the preferred alternative would require decontam nation
and deconmi ssioning. Decontami nation and deconmi ssioning of other facilities
such as the existing DSTs and SSTs and the ECSTS are to be addressed in detai
in a separate future EIS. The generic inpacts of decontam nati on and

deconmi ssioning of TWRS facilities will be included in the TWRS EIS.

The design of the RCSTS incorporates the following features that would
sinplify decontam nation of the RCSTS and reduce the amount of materi al
requiring disposal as radioactive waste:

Use of nodul ar, separable conmponents to isolate and minimze
cont ami nati on

Use of washable or strippable coatings to mnimze contam nation

Mnimzation of the lengths of pipeline and duct runs that would be
subj ect to contami nation

These features would hel p minimze worker exposure and the potential for
health effects by reducing the anount of tine workers would be handling
contam nated material and equi pnent.

5.1.10 HEALTH EFFECTS UNDER ACCIDENT CONDITIONS

This section discusses the human health effects that could occur as the result
of potential accidents during the inplenmentation of the preferred alternative.
Initiating events, frequencies of occurrence, and quantities of respirable
hazardous materials released during a range of potential accidents are

di scussed in detail in Appendix F. No construction accident fatalities are
anticipated for this alternative based on the death rate of 31 per 100, 000
workers (National Safety Council 1994). The types of health effects that can
occur and the relationship between exposure and health effects are discussed
in Appendix E. This section evaluates health effects in terns of LCFs for
radi ati on exposures. Health effects for exposures to chenicals during
accidents that involve exposure to both radioactive materials and toxic
chemicals are not specifically evaluated. A previous analysis (WHC 1994c)
concluded that radiological releases are limting in these cases provided the
rel ease duration is at least 2 mnutes and 40 seconds. The m ni num duration
of conbi ned radiol ogical and chem cal rel eases eval uated under the preferred
alternative is 2 hours. The effects of a "flash" rel ease of toxic gases
during I TRS operations are discussed in Section 5.1.10.3 as an illustration of
potential health effects when tank waste levels are reduced over a relatively
short period of tine.

Saf ety anal yses perforned during the facility design process describe
accidents as "anticipated,” "unlikely," "extremely unlikely,” or "incredible."
These terns describe the likelihood of an accident occurring during the
lifetime of the facility and each term corresponds to a range of annua

acci dent frequencies. These frequencies are used in conjunction with risk
acceptance guidelines to determ ne whether design changes are needed to
mtigate the consequences of particular accidents (WHC 1988). For EAs and

El Ss, accidents are described as "reasonably foreseeable" or "not reasonably
foreseeable." As indicated in Table 5-3, these terns also correspond to
ranges of accident probabilities. Safety analysis and NEPA docunents also
descri be accidents as being within or beyond the design basis. Design basis
accidents (DBAs) are accidents that are considered credible enough to be used
to establish design and performance requirenents for systens, structures, and
components inportant to safety. Design basis accidents generally have

Table 5-3
Accident Frequency Descriptions and Categories

Descri ption Annual Frequency (yr-1) Cat egory
Anticipated - May occur nore 1

than once during the lifetine

of the facility
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Reasonabl
For eseeabl e
10-1
10-2
Unlikely - NBK occur at sone 10-3
time during the lifetime of the
facility
10- 4
Extrenely Unlikely - Probably 10-5
will not occur during the
lifetime of the facility
10-6
Incredible - Not credible 10-7
during the lifetime of the
facility
< 10-7 Not Reasonably

For eseeabl e

frequency of 10-6 per year or greater. Design nodifications are not generally
made to mitigate "incredible" accidents al though incredible accidents with
cat astrophi ¢ consequences may be included in NEPA docunents.

The accidents considered in Appendix F include scenarios both within and
beyond t he design bases of the systems, structures, and conponents conpri sing
the preferred alternative. Based on frequencies of occurrence and quantities
of hazardous naterials released, a subset of these accidents was selected for
eval uation of reasonably foreseeable health effects.

The actions proposed under the preferred alternative involve use of the
foll owi ng systens:

Exi sting Cross-Site Transfer System
Repl acement Cross-Site Transfer System
Waste Retrieval Systens.

The types and quantities of waste that woul d be nanaged under the preferred
alternative are summarized in Table 5-4. Detailed characterizations of the
wastes listed in Table 5-4 are provided in Appendix E

Table 5-4
Volumes of Tank Waste Transferred from the 200 West Area
under the Preferred Alternative

2aite Typea Vol ume (kgal) b Systens Used
Conpl exed 575 RCSTS
Uncharacteri zed 1,221
Non- Conpl exed 2,426 ECSTS
RCSTS
Salt Well Total 4,222
WAFW 469 ECSTS
RCSTS
Tank 102-SY Slurry 325 I TRS or PPSS
RCSTS
Grand Tot al 5,016

Source: Salt Vell Volunmes (WHC 1995a)
Salt Well PunFlng Schedul e (WHC 1994b)
Tank 102-SY Slurry (WHC 1995c)

aTanks BX-111, T-111, and C 106 are excl uded
bl kgal = 3,780 L

5.1.10.1 Existing Cross-Site Transfer System

- Transfer pipe breaks and spray

rel eases could occur during operation of the ECSTS under the preferred
alternative and result in release of tank waste to the soil columm and to the
at mosphere. The consequences of these accidents are identical to those
di scussed in Section 5.5.10 for the no action alternative; however, the
probability is less that these accidents would occur under the preferred
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alternative. Under the preferred alternative, the ECSTS would be used for
tranffg{s of non-conplexed SW. and only until the ECSTS fails or the RCSTS is
avai | abl e.

5.1.10.2 Replacement Cross-Site Transfer System

- Transfer pipe breaks and

spray releases could occur in the RCSTS during inplementation of the preferred
alternative. Their frequency of occurrence would be less than for sinilar
events in the ECSTS because the inproved design of the RCSTS would tend to
reduce the occurrence of nobst initiating events and the higher punping rate
woul d reduce the period of tine required to transfer a given volunme of waste
As with the ECSTS, both transfer piping breaks and spray rel eases are
evaluated. Additional information is provided in Appendix F, Section F.3.2.1
for transfer pipeline breaks and Section F.3.2.2 for spray rel eases.

Transfer Pipe Breaks - Two types of transfer piping breaks are eval uated
for the RCSTS. The mtigated case assunes the material bal ance
calculations result in detection of the leak within 2 hours and the

unm tigated case assunes that the leak is undetected for 8 hours

A recent assessnent of RCSTS pipeline break accidents (WHC 1995d)

consi dered excavati ons and beyond design basis earthquakes as initiating
events for transfer pipe breaks. Based on a usage factor of 30 percent
for the RCSTS, the annual freguency of an unnitigated excavation-
initiated pipe break was found to be an incredible but reasonably
foreseeabl e event while the earthquake-initiated accident was not
reasonably foreseeable. At a punping rate of 140 gallons per minute
(gpm, the RCSTS would only need to operate for approxi mately 5 days per
year to transfer all of the wastes shown in Table 5-4. Based on the
correspondi ng usage factor over the five-year interim period, the
probability of an unmitigated RCSTS pipe break is incredible (1.7 X
10-7) for an excavation-initiated event and not reasonably foreseeable
(1.2 x 10-8) for the seismic-initiated event.

The total probability of an unnmitigated RCSTS pipe break due to both
initiating events during the interimaction is incredible (1.8 x 10-7).
The consequences of the accident depend on the type of waste being
punped at the tine and the probability that a given waste would be

I nvol ved depends on the volune of the waste. Consequences and .
probabilities for each type of waste under the preferred alternative are
shown in Table 5-5. For reference, consequences are included for the
hypot heti cal bounding slurry waste (BSW. Radionuclide concentrations
for these wastes are discussed in Appendix E, Section E. 4.1. The

unmi tigated RCSTS transfer pipe break accident would be incredible
during transfer of SW and not reasonably foreseeable during transfer of
Tank 102-SY slurry and WAFW Based on a risk factor of 4 x 10-4

LCF/ person-rem for workers and 5 x 10-4 LCF/ person-rem for the genera
public, no health effects would be expected for accidents involving

Table 5-5
Estimated Health Effects from a RCSTS Unmitigated Transfer Pipe Break
under the Preferred Alternative

Rel ease Location 244-A Lift Station (200 East Area)

Wast e ) SW 102- SY/ WAFW BSW

Di lution (diluent:waste) 0.1 0:1 1:1 .

Probability I ncredible Not Reasonably Not Applicabl e

For eseeabl e

Recept or | nvol ved Workers

I ndi vi dual Dose (ren 0. 068 3.0 11

I CR 3 x 10-5 0. 001 4 x 10-3

Recept or Uni nvol ved Wbrkers

I ndi vi dual Dose (rem 1.0 43 160

I CR 4 x 10-4 0.02 0. 06

Col | ective Dose (person-rem 27 1200 4, 300

LCF 0.01 ) 0.5 2

Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 0. 0021 0. 088 0.33

I CR ) 1 x 10-6 4 x 10-5 2 x 10-4

Col | ective Dose (person-rem 31 1, 300 5, 000

LCF 0.02 ) 0.7 2

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 0. 0025 0.11 0. 40

I CR 1 x 10-6 5 x 10-5 2 x 10-4
either waste. |If the accident involved the hypothetical BSW no adverse
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health effects would be expected for the naxinally exposed involved and
uni nvol ved workers but 2 LCFs would be expected in both the uninvolved
wor ker popul ation and the general public.

The probabilities of nmitigated RCSTS transfer pipe breaks under the
preferred alternative are extrenely unlikely (3.2 x 10-6) for the
excavation accident, and incredible (2.3 x 10-7) for the seismc
accident. Differences between the mitigated and unmtigated acci dent
scenarios are discussed in Appendix F, Section F.3.2.1. The
consequences and probabilities associated with each type waste under the
preferred alternative are showmn in Table 5-6. No adverse health effects
woul d be anticipated for any waste including BSW

Table 5-6
Estimated Health Effects from a RCSTS Mitigated Transfer Pipe Break
under the Preferred Alternative

Rel ease Location 244-A Lift Station (200 East Area)
Wast e SWL 102- SY/ WAFW BSW
Dilution (diluent:waste) 0:1 0:1 1:1
Probability E?ﬁrin?ly I ncredible Not Applicable
nl i kely

Recept or | nvol ved Workers
I ndi vi dual Dose (rem 0. 024 1.0 3.8
| CR 9 x 10-6 4 x 10-4 0.001
Recept or Uni nvol ved Wbrkers
I ndi vi dual Dose (rem 0.34 15 55
I CR 1 x 10-4 0. 006 0.02
Col | ective Dose (person-rem 9.4 400 1, 500
LCF 0. 004 0.2 0.6
Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 7.1 x 10-4 0.031 0.11
I CR 4 x 10-7 2 x 10-5 6 x 10-5
Col | ective Dose (person-rem 11 460 1, 700
LCF 0. 0.2 0.9
Recept or General Public - Potential Boundary
I ndi vi dual Dose (rem 8.7 x 10-4 0. 038 0.14
I CR 4 x 10-7 2 x 10-5 7 x 10-5

Pressuri zed Spray Releases - Pressurized spray releases are potential

catastrophic accidents that could occur in RCSTS diversion boxes. Under

the preferred alternative, there would be only one RCSTS diversion box

constructed, Diversion Box 1 in the 200 Wst Area. The RCSTS

pre!|n1nar% safety analysis report (PSAR) identifies the need to

mtigate the conseguences of a pressurized spray release froma

di versi on box but does not estimate an accident frequency. Because of

the severity of the unnitigated accident consequences, an accident event

sequence was devel oped and used to estinmate accident probability (see

Appendi x F, Section F.3.2.2). This analysis reflects the unique design

features of the RCSTS diversion boxes which allow access for nost

mai nt enance and inspection tasks without creating a direct path to the

at nosphere. Based on this analysis, a probability of 1.8 x 10-10 was

estimated for RCSTS unnitigated sgray rel ease during the interim period.

Thus this accident is not reasonably foreseeable and not considered

further in this EI S

The mitigated spray release scenario assunes that the spray rel eased

froma failed valve is confined within the diversion box and that only

vapor produced by the spray escapes through snmall spaces around

penetrations (WHC 1995e). A nmitigated RCSTS spray release is an

antici pated event under the preferred alternative but is not expected to

result in any adverse health effects, even based on BSW Accident

probabilities and consequences for each waste type are shown in Table

Table 5-7
Estimated Health Effects from a RCSTS Mitigated Spray Release
under the Preferred Alternative

Rel ease Location Di version Box 1 (200 West Area)
Wast e SWL 102- SY/ WAFW BSW
Dilution (diluent:waste) 0:1 0:1 1:1
Probability Ant i ci pat ed Unlikely Not Applicable
Recept or I nvol ved Workers
I ndi vi dual Dose (rem 5.5 x 10-5 0. 0024 0. 0087
I CR < 10-7 9 x 10-7 3 x 10-6
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Recept or Uni nvol ved Wbrkers

I ndi vi dual Dose (rem 0. 0029 0.12

I CR 1 x 10-6 5 x 10-5

Col | ective Dose (person-rem 0. 014 0.58

LCF 5 x 10-6 2 x 10-4

Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 2.5 x 10-6 1.1 x 10-4

I CR < 10-7 < 10-7

Col | ective Dose (person-rem 0. 051 2.2

LCF 3 x 10-5 0. 001

Recept or General Public - Potential Boundary
I ndi vi dual Dose (remn 9.3 x 10-6 4.0 x 10-4
I CR < 10-7 2 x 10-7

(&)

10-4
10-4

X 10-4
10-7

odnpw oo
RPx© xkPxd

~NO
o O
o o
=N
al

x 10-7
5.1.10.3 Waste Retrieval Systems

- This section evaluates sel ected accidents
that could occur during retrieval of the sludge from Tank 102-SY with either
the ITRS or the PPSS. No safety docunentation currently exists for the
application of either systemto Tank 102-SY. However, a safety assessnent for
use of the ITRS on Tanks 101-SY and 103-SY (WHC 1995f) is under review and has
been used as the basis for evaluating ITRS accidents under the preferred
alternative. An EA has been prepared for retrieval of Tank C-106 using the
PPSS (DCE 1995) and a FONSI has been issued. The prelimnary safety

eval uation that supports the EA (WHC 1994d) has been used as the basis for

eval uati ng PPSS accidents under the preferred alternative.

The consequences and probabilities of pipe breaks and spray rel eases are

eval uated for both systenms. A mnimumdilution ratio of 2:1 (diluent:sludge)
is anticipated to ensure punpability of the retrieved material. For purposes
of evaluation, it is assuned that the entire 961,000 L (254,000 gal) of
stgrnatant now in Tank 102-SY is used to dilute the 269,000 L (71,000 gal) of
sl udge.

Initial Tank Retrieval System - The accident scenarios for the ITRS (WHC
1995f) and for the RCSTS (WHC 1995e) were devel oped by WHC and share
many simlarities for pipe |eaks and sprays.

The frequency of an unnmitigated | TRS pipe break is based on event trees
devel oped by Lindberg (WHC 1995d) for pipe breaks in the RCSTS initiated
by excavati ons and beyond desi gn basis earthquakes. For this EI'S, an
operational failure was added and the total probability of an

unm tigated RCSTS pipe break estinmated as extrenely unlikely. As

di scussed in Section 5.1.10.2, this probability is dom nated by
operational failure of the 6.5 m RCSTS Eipeline. Based on the nuch
shorter length of pipe in the ITRS and shorter usage tinme, the ITRS
unnitiEated pi pe break is considered to be incredible during retrieval

of Tank 102-SY. Based on analogy to the RCSTS, the mtigated | TRS pipe
break is considered to be unlikely. The consequences of these accidents
are shown in Table 5-8. Based on risk factors of 4 x 10-4 for workers
and 5 x 10-4 for the general public, no adverse health effects would be
expected for a mtigated or unmtigated pipe break accident during |ITRS
retrieval of Tank 102-SY. |f the accident involved hypothetical BSW

Table 5-8
Estimated Health Effects from I TRS Pipe Breaks
under the Preferred Alternative

Rel ease Location SY Tank Farm

Mtigation Unm ti gat ed M tigated
Wast e 102- SY BSW 102-SY
BSW

g’&ution (diluent: waste) 0:1 0:1 0:1

IF\}'Bobability Incredible  Not Unl i kel y
t

Appl i cabl e Appl i cabl e

Recept or | nvol ved Workers
hng|V|duaI Dose (rem 2.6 19 0.64

| CR 0. 001 0. 008 3 x 10-4
0. 002

Recept or Uni nvol ved Wbrkers

ggdividual Dose (rem 37 280 9.4

I CR 0.01 0.1 0. 004
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0.03
ggblective Dose (person-rem 250 1, 800 62
BCE 0.1 0.7 0. 02
Réceptor General Public - Existing Boundary
Bngégldual Dose (rem 0. 045 0. 33 0.011
I CR 2 x 10-5 2 x 10-4 6 x 10-6
4 x 10-5
Ebgbgctive Dose (person-rem 980 7,200 250
LCF 0.5 4 0.1
0.9 ) .
Recept or General Public - Potential Boundary
bngEV|dual Dose (rem 0.14 1.0 0.034
[ CR 7 x 10-5 5 x 10-4 2 x 10-5
1 x 10-4
LCF woul d be expected for an unmtigated pipe break and may occur for
the mtigated case.
Pressurized spray |eaks could occur within punp and val ve pits used
during I TRS operations and would produce severe consequences if the
spray is not confined within the pit. The design of ITRS pits is nore
simlar to that of older pits and diversion boxes than to that of the
RCSTS. In light of pit design and the relatively small volume of Tank
102-SY slurry, the Probablllty of an unnitigated ITRS spray release is
estimated to range from extrenmely unlikely to incredible and that of the
n1t!gated spray release is estinated to range from anticipated to
unlikely. Accident consequences, assunming a 60-second exposure for the
i nvol ved worker and 8-hour exposure for other individuals and
popul ations, are shown in Table 5-9. For the unnitigated spray release
deaths from acute radiation exposure woul d be expected anong uninvol ved
wor kers and 700 LCFs would be expected in the general popul ation.
Health effects would be approximately seven tines greater if the
acci dent invol ved BSW
Table 5-9
Estimated Health Effects from I TRS Spray Releases
under the Preferred Alternative
Rel ease Location SY Tank Farm ]
Mtigation Unm ti gat ed M tigated
Wast e 102- SY BSW 102- SY
BSW _
g Hutlon (dil uent: waste) 0:1 0:1 0:1
Egobability Extrenely Not Anti ci pated
t
. Unlikely to Appli cabl e to Unlikely
Appl i cabl e
I ncredible
Recept or | nvol ved Workers
I ndi vi dual Dose (remn 1, 400 11, 000 1 x 10-4
7.7 x 10-4
| CR 0.6 4 < 10-7
3 x 10-7 )
Recept or Uni nvol ved Workers
Bnghxldual Dose (rem 74, 000 5.5 x 105 0. 0054
| CR 30 200 2 x 10-6
2 x 10-5
gbggective Dose (person-rem 4.3 x 105 3.2 x 106 0.031
LCF 200 1, 000 1 x 10-5
9 x 10-5 ) o
Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 68 500 4.9 x 10-6
3.7 x 10-5
I CR 0. 03 0.3 < 10-7
< 10-7
gb%aectlve Dose (person-rem 1.3 x 106 9.8 x 106 0. 096
LCF 700 5, 000 5 x 10-5
4 x 10-4 _ _
Recept or General Public - Potential Boundary
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n

d
2
1

ivi%ual Dose (rem 220 1, 600
X

0-7

0.1 0.8

The 8-hour exposure tine assumed for uninvolved workers and the genera
popul ation is very conservative;, however, LCFs would still be expected
In the general population if the unmitigated release |asted only 30

m nutes. As shown in Table 5-9 for the mtigated I TRS spray rel ease
ensuring that the spray is confined within the pit virtually elininates
the possibility of adverse health effects.

The ITRS safety analysis also evaluated a rel ease of toxic gases from
the ventilation systemas the |evel of waste in the tank was reduced
during a waste transfer (WHC 1995f). Al though evaluated as an
anticlipated accident, this type of release would be expected to occur
whenever the waste level in a tank containing dissolved gasses is
significantly reduced. A process simulator was used to estinmate the
concentration of ammonia and nitrogen oxide at the ventilation system
exhaust for a range of ventilation rates at a drawn down rate of 93 cm
(37 in) of waste per day. These concentrations were conpared to the
toxic chenmical risk guidelines developed by Davis (WHC 1994c). These
gui del i nes establish a corresPondence bet ween the frequency of a rel ease
and ai rborne concentrations of toxic chemicals. For an anticipated

rel ease, onsite concentrations should not exceed ERPG- 1. ERPG 1 is
defined by the Anerican Industrial Hygi ene Association as "The nmaxi num
ai rborne concentration below which it is believed that nearly al

i ndi vidual s could be exposed for up to 1 hour without experiencing other
than mld transient adverse health effects or ﬁerceiving a clearly
defined objectionable odor." Using a sumof-the-fractions nethod, the
concentrations of ammonia and nitrogen oxi de were approxinmately 5
percent of ERPG 1

Past Practice Sluicin? System - Acci dent scenari os devel oped for the
PPSS (WHC 1994d) involve the same general types of accidents, pipe
breaks and spray rel eases, as those evaluated for the ITRS but use
sonewhat different assunptions and paraneter values in estinmating

rel ease durations and accident frequencies. These differences appear to
be due to the application of an ol der set of assunptions rather than to
any fundanmental differences in the systens, equi pnent, and conponents.
To standardi ze the basis for conparison with other systenms, the PPSS
acci dent scenarios have been nodified to reflect the assunptions used in
safety assessnments for the RCSTS and ITRS. The details of these changes
are discussed in Appendix F, Section F.1.3.4. The principal changes are
elimnation of reliance on the seismc shutoff switch to term nate pipe

| eaks and elimnation of the assunption of three independent operator
errors to cause loss of confinenent for spray |eaks. Release rates per
unit time have not been altered.

The prelimnary safety evaluation (PSE) for the Tank 106-C PPSS (WHC
1994d) eval uated pipe breaks caused by operational failures and by

eart hquakes. That system includes approxi mately 600 m (2,000 ft) of

pi pi ng and was assuned to operate 8,770 hr@gr. The Il ength of piping
that woul d be used in a PPSS for Tank 102-SY is unknown but would be
expected to be simlar to that for the ITRS if Tank 102-SY super nat ant
is used as the sluicing fluid. It is also anticipated that retrieva
operations using the PPSS would require agprQX|nately the sane |ength of
time as the ITRS. Accordingly, the probability of an unmitigated PPSS
pi pe break is considered to be incredible and that for a mtigated PPSS
pi pe break is considered to be unlikely. Consequences shown in Table 5-
10 assune an 8-hour |eak for the unnmitigated accident and a 2-hour |eak
for the mtigated accident. Under these assunptions, no adverse health
effects would be expected anong workers but 2 LCFs would be expected in
the general population as the result of a PPSS unnitigated pipe break
under the preferred alternative based on Tank 102-SY waste. |If the

acci dent involved BSW the naxinmally exposed uninvol ved worker woul d
have a 1 in 10 chance of deveIoFing a fatal cancer (0.1 ICR) and 6 LCFs
woul d be expected in the general population. No adverse health effects
woul d be expected for the mitigated accident with Tank 102-SY waste and
the consequences of the mitigated accident with BSWwould be sinilar to
those for the unmtigated accident with Tank 102-SY waste.

Pressurized spray |eaks could occur within punp and valve pits used
during PPSS operations and produce severe consequences if the spray is
not confined within the pit. For this evaluation, the probability of
unmtigated and mitigated PPSS spray |eaks is assuned to be the sane as
for the ITRS. The unmtigated spray release is considered to be
extremely unlikely to incredible and the mitigated spray release to be
anticipated to unlikely. As shown in Table 5-11, the PPSS unmitigated
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Table 5-10

Estimated Health Effects from PPSS Pipe Breaks under the Preferred Alternative

Rel ease Location

Mtigation
Wast e
BSW

Dilution (diluent:waste)
1.1

Probabi | ity
Not

Appl i cabl e
Recept or

I ndi vi dual Dose
5.9

I CR

0. 002

Recept or

I ndi vi dual Dose
86

I CR

0.03

Col | ective Dose
570

LCF

0.2

Recept or

I ndi vi dual Dose
0. 15

I CR

8 x 10-5

Col |l ective Dose
3, 300

LCF

2

Recept or

I ndi vi dual Dose
0.48

I CR

2 x 10-4

Rel ease Locati on

Mtigation
Wast e

BSW
Dilution
0:1

(diluent:maste)
Probability
Not

Applicabl e

Recept or

I ndi vi dual Dose
5.1 x 10-5

I CR

< 10-7

Recept or

I ndi vi dual Dose
0. 0027

I CR

1 x 10-6

Col | ecti ve Dose
0. 015
(person-rem

6 x 10-

LCF

Recept or

I ndi vi dual Dose
2.4 x 10-6

I CR
< 10-7

(rem

(rem

(person-rem

(rem

(person-rem

(rem

SY Tank Farm

M tigated
102- SY

0:1
Unli kely

1.6
6 x 10-4

23
0. 009
150
0. 06

2 x 10-5
880
0.4

Boundary

0.13
7 x 10-5

Llj?)g] tslvg ated BSW
0:1 1:1
I ncredi bl e Not
Applicabl e
| nvol ved Workers
24
0. 003 0. 009
Uni nvol ved Wor kers
340
0.04 0.1
610 2,300
0.2 0.9
g?ggral Publi%.blExisting BOUH%?Q%L
8 x 10-5 3 x 10-4
3,500 13, 000
2 6
S?ESral PUblii.b Potenti a
3 x 10-4 0. 001
Table 5-11

Estimated Health Effects from PPSS Spray Releases

(rem

(rem

(rem

under the Preferred Alternative

SY Tank Farm
Unmi ti gat ed
102- sY

BSW
0:1 0:1
Extrenely Not
Unlikely to Appl i cabl e
:ngﬁsgg|3brkers
1, 000 3, 800
0.4 2
Uni nvol ved Wbrkers
54, 000 2.0 x 105
20 80
3.1 x 105 1.2 x 106
100 500

General Public - Existing Boundary
50 180 6.

0. 02 0.09
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gbbhgctive Dose 9.7 x 105 3.6 x 106 0.013
(person-rem 500 2,000 6 x 10-6

2 x 10-

LCF

Recept or General Public - Potential Boundagy

I ndi vi dual Dose (rem 160 600 .1 x 10-6
7.8 x 10-6

I CR 0.08 0.3 < 10-7

< 10-7

spray |leak woul d be expected to cause adverse health effects.
Based on 8-hour exposures, death of the maxinmally exposed

uni nvol ved worker, 100 LCFs in the nmaxinmally exposed uninvol ved
wor ker popul ati on, and 500 LCFs in the general population would be
anticipated. No adverse health effects would be expected for the
mtigated PPSS spray rel ease.

Consequences based on the BSWwoul d be approximately five tine
greater for the mitigated and unnitigated accidents. In view of
the stage of design of retrieval systens for Tank 102-SY, these
health effects are not considered to be significantly different
from those for the ITRS

5.1.11 POTENTIAL MITIGATION MEASURES

This section discusses the potential mitigation neasures for the preferred
alternative.

Fugi tive dust enissions during construction would be nitigated by watering of
?xposed areas and stabilizing spoils piles by use of vegetation or soi
i xative.

The preferred alternative would include the establishnment of revegetation
sites to mtigate the renoval of native soil and vegetation in the areas of
the construction activities. The potential options for habitat restorations
are discussed in Subsection 5.1.4 and Appendi x D.

5.2 ANTICIPATED IMPACTS OF THE TRUCK TRANSFER ALTERNATIVE

The anal ysis of the environmental inpacts of the truck transfer alternative
consi ders:

The construction and operation of new load and unload facilities;
Addi tional roadway segnents;
Qperation of a transfer vehicle, and

Conti nued operation of the mxer punp in Tank 101-SY to nitigate hydrogen
gener ati on.

The primary conponents that would make up the truck transfer alternative are
described 1n detail in Section 3.1.2.

5.2.1GEOLOGY, SEISMOLOGY, AND SOILS

M ni mal inpacts on geol ogical resources or soils would be expected fromthe
truck transfer alternative. Because the majority of roadways, facilities
Proposed for the alternative already exist, and since the |oad and unl oad
acilities would be located on relatively subdued topographical surfaces, a
m ni mal anount of site nodification would be required. This would slightly
nodi fy the existing terrain, restrict access to part of the Hanford Site, and
insignificantly disturb soil resources.

5.2.1.1 Geologic Resour ces

- The inpact to the geologic environment fromthe
truck transfer alternative would be mininmal. Restriction of public access to
m neral deposits already exists at the Hanford Site. Restriction of resource
access for Hanford Site operations would have m nimal inpact since sand and
gravel resources are readily available at other areas within the Hanford Site.
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Adequat e soils engineering would be enployed during site preparation to
preclude any potential for subsidence. Faulting, as described in Section
4.1.1, has not been identified in the Hanford Site vicinity. Due to the
general | y subdued topography of the proposed site, |andslides or slope failure
woul d not present a hazard. The construction and operation of the facilities
proposed for the truck transfer alternative would not inpact the geol ogy of
the Hanford Site.

5.2.1.2 Seismology

- Seismc hazards discussed in Section 4.1.2 would not .
impact the facilities proposed as part of the truck transfer alternative.

The proposed | oadi ng and unloadin?_facilities woul d be designed to resist a
variety of loads including dead, live, pressure, thermal, and seismc |oads
The seisnic |oads are those resulting from

Passage of seismic waves (i.e., wave-propagation effects)
Sei smi c-induced building settlenents and seisnic anchor novenents
Soil failure due to liquefaction, landslide, etc., if applicable

Transfer of stress between the inner and outer pipelines at their
connection points.

The seismc design of the facilities proposed in the truck transfer
alternative woul d be according to the general requirenents of DOE O der

6430. 1A, its primary reference LLNL/UCRL-15910 and BNL 52361. The DBE for
which itens would be designed is specified by DOE as the maxi mum hori zontal
%round surface acceleration (WHC 1994a, WHC 1993a, WHC 1993b). Seismc

azards are not expected to affect continued use of the ECSTS until the truck
transfer facilities are built due to the anount of waste to be transferred and
the unlikely probability of an accident event rupturing the ECSTS

5.2.1.3 Soils

- The nejority of the 200 East and West Areas and the potenti al

construction sites for the load and unload facilities and roadway segnents are
covered with sandy soil that supports vegetative cover (sagebrush and various
grasses) (PNL 1995). Vegetation protects the soil fromw nd erosion. The
sandy soil would be susceptible to both short-term and |ong-term wi nd erosion
if it were exposed during clearing for construction. Wnd erosion would be
prevented through normal dust control procedures throughout construction.
Wthout irrigation, none of the soils affected by the truck transfer
alternative are prinme or unique farm ands, prinme forest |ands, or prine
pasture |l ands (Brincken 1994).

5.2.2 WATER RESOURCES AND HYDROLOGY

Potential spills and leaks fromthe facilities proposed as part of the truck
transfer alternative are not expected during normal operations. The potenti al
for accidental releases associated with the truck transfer alternative is
dealt with in Section 5.2.10. Under normal operatinP conditions no inpacts to
wat er resources are anticipated. Even in the unlikely event of a spill to the
ground, ground-water resources would be protected by the thick vadose zone in
this area and the tendency for many radionuclides to be retained in the soils.
Design features incorForating doubl e contai nment of the transfer vessels and
spill handling capabilities at |oad and unload facilities would provide an
added | evel of protection for ground-water resources.

5.2.3PHYSICAL ENVIRONMENT

I npacts of the truck transfer alternative on the physical environnent are
exanmined in terns of the follow ng elenents of the environment:

Air Quality
Radi ati on _
Sound Level s and Noi se.
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5.2.3.1 Air Quality

- Air quality inpacts have been considered for

construction and routine operations of the truck transfer alternative. This
subsection describes the anal ytical approach applied to construction and
oper ational em ssions.

Construction Emi ssions - Airborne particul ate em ssions from construction
of load and unload facilities and additional roadway segnments were
estimated using enission factors identified in Section 5.1.3.1. The
total area of disturbance for the truck transfer facilities is estimted
to be approximately 2 ha $5 acres). The average dust emi ssion rate would
be 2.2 g/s (4.9 x 10-3 Ib/s). Based on the size of the construction
areas and the duration of ground disturbance activities, construction-

rel ated emissions fromthe truck transfer alternative would not exceed
the applicable air quality standards described in Section 4.

Construction neasures to control fugitive dust enissions would include
wat er application to unstable soils or soil fixative application, as
necessary.

C?erations Enmi ssions - Routine operations of the truck transfer
alternative are assunmed to produce negligible or very minor chemca

em ssions, mainly from tanker air displacenent during filling. No
exceedances of Ecolo?y ASlLs are assunmed for this alternative, as the

|l oad and unload facilities would enploy HEPA filters for filtration of
ventilating air which would control particulate matter at a high renpva
efficiency. Due to the nunber of daily truck transfer trips, the anount
of time the vehicle engines would be operating and the short duration it
woul d take to transfer the waste from West to East Areas, vehicle

em ssions are not expected to exceed ASILs.

5.2.3.2 Radiation

- Airborne enissions of radioactive materials from nornal

operation of facilities proposed as part of the truck transfer alternative
woul d not result in any neasurable increase in radioactivity in off-site air,
water, soil, vegetation, and animals. Section 5.2.9 assesses the inpacts from
em ssions of radioactive materials under the truck transfer alternative.

5.2.3.3 Sound L evels and Noise

- Potential noise inpacts from construction

and operation of the truck transport facilities would not be expected to
exceed maxi mum noi se levels set by the State of Washington. Due to the

di stance of potential receptors, duration of noise-generating activities and
exi sting anbient noise levels at the Hanford Site, no noise Inpacts are
expected as part of the truck transfer alternative. |If necessary, a hearing
conservation program including the use of OSHA-approved hearing protection
woul d be inplenmented for workers during operations.

5.24 BIOLOGICAL AND ECOLOGICAL RESOURCES

The inpacts of the truck transfer alternative on biological and ecol ogica
resources would be mininml because little or no habitat woul d be disrupted
The only new construction would be the load and unload facilities and a snall
roadway segnment, and they would be in Previously di sturbed areas. Therefore,
no mature sagebrush habitat would be affected. Due to location of the
proposed truck transport facilities and the |ack of significant habitat

di sturbance, adverse inpacts to wildlife species and threatened or endangered
species are not expected. An increase in road kills would not be expected
fromthe additional activities through the area since the truck transfers
woul d be infrequent and be noving very slowy.

5.2.5POPULATION AND SOCIOECONOMIC IMPACTS

This section exami nes the inpact the truck transfer alternative would have on
popul ati on and soci oeconormics in the region of influence. The analysis

I ncludes inpacts to the | ocal econony, Inconme, population, housing, and |oca
infrastructure, and an evaluation of environnmental justice.
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5.2.5.1 Local Economy and Employment

- As shown on Table 5-12, the truck
transfer alternative would require an initial construction workforce of 35
workers for the truck transport facility for a duration of 1.5 years. Ten
woul d corme from the existing workforce and 25 would be new hires for the
antici pated 18-nmonth construction period. Operation of the transport
facilities would require 12 persons from existing Hanford Site personnel

Table 5-12
Effects of Truck Transfer Supporting Actions on Employment

Supporti ng Construction Qper ati ons
Act i ons

) No. Exi sting/ Durati on No. Exi sting/
Assunpti ons

Jobs New Hires (nos) Jobs New Hires

Truck 35 10/ 25 18 12 12/ 0
Transport
activities

Facilities
conplete in
(l oad and
years

unl oad/

r oadway)

Sour ce: (VWHC 19950)

For every job created at the Hanford Site, 1.2 jobs are created locally. For
every new hire from outside the region of influence, 1.3 persons would nove
into the local region. The total eananent multiplier is 2.2 and popul ation
growth is 2.2 x 1.3, or 2.86. These nultipliers are based on the

soci oeconomi ¢ i nput/output analysis performed by PNL in 1987 and 1989

(DOE 1991). Al operations personnel would come from the existing workforce
For 25 temporary construction jobs created under the truck transfer
alternative, 55 new jobs would be created locally. Sone of these jobs may be
filled fromthe workers available in the community as a result of 1995 DCE
cut backs expected in 1995. New hires noving into the region of influence are
not expected to increase popul ati on above 1995 peak |evels and would therefore
not have significant soci oeconom c inpacts.

5.2.5.2 Income

- Construction for the truck transfer alternative would

generate construction income for the region of influence. It is expected this
I'ncome woul d i npact beyond Benton and Franklin Counties, although a najority
of the income would flow into these two counties over a period of one and one-
hal f years. Construction costs associated with services, goods, and materials
woul d constitute the najority of the incone generated to Benton and Franklin
Counties. Potential fabrication of project conponents outside the |ocation
could reduce incone inpacts to the |ocal area

5.2.5.3 Population

- As discussed in Section 5.2.5.1, the population growh

mul tiplier has been determined to be 2.86. Therefore, assunming all 25 new
hires nove into the comunity from outside the region of influence, a

popul ati on increase of 72 could occur. However, the actual increase is
expected to be less since jobs may be filled by the avail able workforce
resulting from general DOE cutbacks at the Hanford Site. The actual nunber
deBends on the availability of qualified workers for the new construction
jobs. The maxi mumincrease is less than 2 percent of the expected DOE
cut backs, and therefore problens typically associated with sudden popul ation
growt h are not antici pated.

5.25.4 Housing

- The truck transfer alternative would not have a significant
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i npact on the housing market. The demand for single-famly units and rental
units as well as other npdes of housing is expected to decline as a result of
the DOE cutbacks at the Hanford Site. Housing for new hires is expected to be
readily available as former Hanford Site enplo%ees | eave the region of

i nfluence to pursue enploynent el sewhere. No housing shortage or price
increase is anticipated to result fromthis alternative.

5.2.5.5Local Infrastructure

- Due to the relatively snall anmount of . _ _
temporary enploynment (and therefore, population growth) provided by this
alternative, the demand for public education, Bollce and fire protection, and
nedi cal services is not expected to increase above 1995 peak levels. In |ight

of DCE cut backs, overburdening of these community services would not result
fromthis alternative.

5.2.5.6 Environmental Justice

- The primary soci oeconom ¢ inpact of the truck
transfer alternative would be from tenmporary construction workers hired for
the project duration. However, this inpact would be offset by DOE workforce
reductions. |In addition, no health effects to any off-site population are
anticipated. Therefore, no disproportionate inpacts to |ow-income or mnority
popul ati ons woul d occur as a result of this alternative. See Appendix C for a
nore detailed discussion of environnental justice issues.

5.2.6 TRANSPORTATION

The foll owi ng subsections sunmarize the inpacts to the Hanford Site )
transportation systemfor the truck transfer alternative relevant to vehicular
and other transportation facilities.

5.2.6.1 Vehicular Traffic and Circulation

- Construction vehicles
transporting heavy equi pnment and workers during construction of the truck
transfer facilities would utilize the same roadways described in

Section 5.1.6.1. Construction of truck transfer facilities is expected to

| ast approximately 1.5 years. The volune of construction vehicles during this
time would vary. As a worst-case condition, construction of the truck
transfer facilities would require up to 35 additional construction personnel
Based on vehicle occupancy rates, an estimated 26 additional vehicle trips
woul d be generated. Because the anpbunt of construction generated vehicles
woul d be a relatively small incremental increase in vehicle traffic conpared
to the existing daily traffic on affected roadways and because the affected
roadways are currently operating at acceptable service |levels, construction
generated traffic fromthe truck transfer alternative is not expected to
adversely affect any roadway.

As described in Section 3.1.2.1, the truck transfer alternative provides for
either the LR-56(H) or the nodified tanker truck to transport waste cross-
site. The principal road that woul d accormmpdate transport of waste via truck
is Route 3, the road that directly connects the 200 East and Wst Areas.

Route 3 currently handl es approximately 1,500 vehicles per day and operates at
a "C'" LCS during peak hours. MWaste transfer of diluted HLWutilizing either
the LR-56(H) or the tanker truck is not expected to have significant inpacts
to on-site traffic circulation.

The truck transfer alternative proposes waste transfer of SW from SSTs and
WAFW utilizing either the LR-56( or the nodified tanker truck. The vol une
of SW. from SSTs and West Area facility waste to be transferred on an annua
basis would be approximately 5 million L (267,000 gal). Assuming an average
vol ume of waste distribution transfer from SSTs and West Area facilities
approxi mately three daily waste transfer trips would be generated using the
LR-56(H). Using the sane assunptions, approxinmately one daily waste transfer
trip woul d be generated using the nodified tanker truck. While the estimted
transfer trips could be accommpdated by the affected roadways for either waste
transfer vehicle, potential traffic circulation inpacts could occur fromthe
required adm nistrative controls discussed in Section 4.6.1 (i.e., road
barricades, speed limtations, escorts, etc). Significant adverse traffic
circulation inmpacts would not be expected with SW. or WAFW transfer using
either the LR-56(H) or the nodified tanker truck based on
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The nunber of transfer trips generated
Shi pping during off-peak hours. )
Providing prior notice to on-site operations.

5.2.6.2 Other Transportation Facilities

- Bus line service, vessel traffic,

and rail service would not be adversely inpacted bP/ the truck transfer
alternative. Based on the available capacity of all transportation routes
affected by the truck transfer alternative and the expected infrequent use of
these transport nodes, adverse inpacts to these other transportation
facilities fromthe truck transfer alternative are not expected.

5.2.7LAND USE

The truck transfer alternative would not alter the current or foreseeable
future land use patterns or aesthetic and visual resources of the 200 East and
West and 600 Areas. Each of these topics are discussed in the follow ng
subsecti ons.

5.2.7.1 Land Use Patterns

- The truck transfer alternative would require the
conm tnent of approximately 0.8 ha (2 acres) of land for the |oad and unl oad
facilities and 1.48 km (.92 m) of new roadway. The area affected by the
truck transfer alternative is currently used and designated for waste storage
and handl i nP. The truck transfer alternative would be consistent with all
appl i cabl e T'and use gui dance docunents, as discussed in Sections 5.1 and 5. 2.
In addition, no other aprpropriate | and uses would be precluded with
i mpl enentation of this alternative.

5.2.7.2 Aesthetic and Visual Resources

- The load and unload facilities

proposed as part of the truck transfer alternative are anticipated to be one-
story, rectangul ar structures. Due to the relatively small size of the |oad
and unload facilities in relation to existing on-site structures, the existing
i ndustrialized character of the 200 East and West Areas, and the distance

bet ween potential viewers and the proposed truck transfer facilities, there
woul d be no visual inmpact to off-site viewers with inplenmentation of
the truck transfer alternative.

5.28 CULTURAL RESOURCES

Asdiscussed in Subsection 4.8, field surveys conducted over the 200 East and West Areas have not identified
archeological or historical sites of significance. In addition, no archeological or religious sites of Native American
concern have been identified in the proposed project area. As a consequence, construction of the truck transfer
aternative would not adversely affect cultural resources.

5.29 ANTICIPATED HEALTH EFFECTS UNDER NORMAL CONDITIONS

This section discusses the potential cause and magnitude of health effects
that are anticipated to occur under nornal conditions as the result of

i mpl ementation of the truck transfer alternative. These health effects could
result from direct exposure to ionizing radiation or inhalation of toxic and
radi oactive materials. The various types of health effects that could occur
and the relationship between exposure and health effects are discussed in
Appendi x E. This section evaluates health effects in terns of LCFs for

radi ati on exposures and in terns of |ICR and systemic toxic effects for

chemi cal exposures. The truck transfer alternative is described in Section
3.1.2 and briefly summari zed here

The truck transfer alternative consists of continued operation of the nixer
punp in Tank 101-SY, continued pumping of SST SWs in the 200 West Area,
continued storage of WAFW use of tanker trailer trucks for cross-site
transfer of wastes to the 200 East Area, and construction of two new HLW | oad
and unload facilities to support |oading and unl oading of the tanker trailer
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trucks with HLW and high-activity wastes. It is assumed that the ECSTS woul d
be used for cross-site transfer of non-conplexed liquids until either no
usable lines remain or tanker trailer trucks are avallable for this purpose.
Conmpl exed SW.s would be transferred to the 200 East Area using tanker trailer
trucks to avoid mixing with the TRU sludge in Tank 102-SY, the staging tank
for the ECSTS in the 200 West Area.

Two tanker trailer truck transfer options are considered. The first is a
slightly nodified version of the LRTSG(E) cask used in France for transport of
HLW  The 3,800-L (1,000-gal) capacity double containnment cask is nounted on a
truck trailer car and has 5-cm (2-in) |ead-equivalent shielding. The second
is a 19,000-L (5,000-gal) double-shell steel tank with 5-cm (2-in) |ead-

equi val ent shielding. The tank would be nmounted on a truck trailer. Several
other DCE sites use similar tanks for waste transport, but no other DOE site
is known to transport HLWin 19, 000-L (5,000-gal) tanks (WHC 1993d).

Activities considered as nornmal conditions under the truck transfer
alternative would include:

Facility Construction
Facility Operation S
Facility Decontanination and Deconmi ssi oni ng.

Each of these activities relevant to health effects is discussed in the
foll owi ng subsecti ons.

5.2.9.1 Facility Construction

- Two new HLW Il oad and unload facilities would S
be constructed under the truck transfer alternative. These facilities would
be capabl e of handling HLW and ot her high-activity wastes.

Desi?n docunents required by DOE Order 4700.1 have not been prepared for the
HLW T oad and unload facilities;, however, aspects of facility design have been
di scussed by Howden (WHC 1993d). One facility is assuned to be located in the
vicinity of the A Tank Farmin the 200 East Area and one in the vicinity of
the SY Tank Farmin the 200 West Area (WHC 1995h). Construction could involve
excavation and other earth-noving activities in contaninated soils and
construction in the vicinity of contam nated existing process pits and piping.
These activities could result in exposure to direct radiation and airborne
contami nants and one simlar to those during construction of the RCSTS. The
RCSTS constructi on dose of 26.3 person/ren1?Light 1994) is considered to bound
radi ati on exposures to workers during construction of the HLW I oad and unl oad
facilities. Release of airborne contam nants to the atnmosphere would be
controlled by using tenporary enclosures or, for |arge outdoor areas, soi
fixatives. Oher measures to control exposures would include decontam nation
of work areas, use of protective equipnent, and inplenentation of work
procedures specific to the work. No exposure of the off-site public would be
anticipated during construction of the load and unload facilities.

5.2.9.2 Facility Operations

- Facility operations under the truck transfer

alternative would include operation of the Tank 101-SY m xer punp, continued
punpi ng of the SST SWs in the 200 Wst Area, continued storage of WAFW and
transfer of waste to the 200 East Area using both the ECSTS and tanker trailer
trucks. These activities involve sanpling and nonitoring of waste and
vegt;lat%pn'systens, i nspection and surveillance, and maintenance of equipnent
an acilities.

Workers and nenbers of the general public could be exposed to the follow ng
em ssions during these activities:

Direct Radiation
Ai rborne Eni ssions of Radioactive Materials
Al rborne Em ssions of Chenicals.

Estimated doses and resultant health effects for each of these exposures are
discussed in the following |ist.

Direct Radiation - Wrkers performng routine operations, maintenance,
and surveillance would be exposed to direct radiation during mxer punp
operations, SW punping, tanker trailer truck |oading and unl oadi ng, and
associated cross-site transfers. Mny of these activities are simlar
to those now being perforned by tank farm workers.

Wor ker exposure records prior to construction of DSTs indicate that tank
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farm workers had received an average annual dose of 630 nrem from direct
radi ati on exposure (DCE 1980). The DSTs are now the main focus of tank
farm operations and include many design features such as inproved
shielding and renotel y-operated and renotel y-nonitored systenms. An

exam nation of nore recent radiation exposure records of tank farm

wor kers indicates that the average annual individual dose has dropped to
14 mrem (DOE 1992b). Activities perforned by these workers include SW
punpi ng and inter-farm waste transfer.

The design of the HLW | oad and unload facility would incorporate
features to reduce radiati on exposures to operations personnel. These
features would include use of nodul ar separable conmponents to isolate
and mninize contam nation; use of washable or strippable coatings to
sinplify decontam nation; use of renote mani pul ators for operations and
mai nt enance; and minimzation of the surface area that would be subject
to contam nation

Radi ati on and contam nation surveys would be required before the tanker
trailer truck leaves the load facility and as it arrives at the unl oad
facility. Workers perform ng these surveKs woul d be exposed to direct
radiation. A recent evaluation (WHC 1995h) estimated a dose of 1.6
person-remtrip. This estimte assuned two Heal th Physics (HP
technici ans spent 8 hours each per trip in a 100 memhr field and is
considered to be extremely conservative. Exposure tinmes of 20 m nutes
for each technician to take snears and exposure rate measurenents is
consi dered nore reasonable and would result in a dose of 0.07 person-rem
per trip. Due to differences in capacity and geonetry, exposure rates
may be different for the LR-56( and the 19,000 L (5,000 gal) tanker
trailer truck. |In the absence of a design for the latter, a dose of
0.07 person-remtrip is considered reasonable for both.

The total dose to HP technicians during vehicle surveys under the truck
transfer alternative woul d depend on the volunmes and t%pes of waste
transferred. Dose associated with the transfer of each type of waste is
shown in Table 5-13. |If the ECSTS renmi ned serviceable during the
interim period, onI¥ compl exed SW. woul d require transport by tanker
trailer truck and the cumul ative dose to the technicians would be 38
person-rem for transfer of known conplexed SW using the LR-56(H) and 8
person-rem using the 19,000 L (5,000 gal) tanker. [If all SW and WAFW

Table 5-13
Estimated Worker Exposure during Vehicle Surveys
under the Truck Transfer Alternative

19, 000- L
LR-56(H) (5,000-gal) Tanker
Waste Type
S Trips Per son- Rem Tri ps Per son- Rem
W
Conpl exed 575 38 115 8
Uncharacteri zed 1,221 81 244 16
Non- Conpl exed 2,426 162 485 32
Sub- Tot al 4,222 281 844 56
VWAFW 469 31 94 6
Tot al 4,691 312 938 62

fromthe 200 West Area were transported, cunul ative dose would increase
to 312 person-rem for the LR-56(H) and 62 person-rem for the 5,000 ga
tanker. Based on an occupational risk factor 4 x 10-4 LCFs per person-
rem 0.1 LCFs would be expected for transfer of all of these [|iquids
using the LR-56(H) and 0.02 LCFs would be expected if the 19, 000-L

(5,000-gal) tanker trailer truck were used. In either case adverse
health effects would be unlikely. Estimates of the potential dose to
the driver of the truck are not available. Informal calculations were
performed for this EI'S based on the mean of all liquids inventory in the

SST, estimated by Hey and Savino §WHC 1994e). The cal cul ations indicate
that dose rates of approxi natel 0O nrem hr can be expected at the
driver position for the LR—56(Hi. Thi s exposure rate conbined with an
assuned average speed of 24 knph (15 nph) over the 10 km (6.5 m)

di stance yields an unacceptably high dose to drivers under the truck
transfer alternative. A formal shielding analysis is necessary and
restrictions on the quantities of radioactive materials transport may be
necessary to ensure that radiation exposure during transport is

consi stent with ALARA principles.

Exposures to workers operating and maintaining the HLW I oad and unl oad
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facilities would be reduced by the follow ng design features:

- Use of nodul ar, separable components to isolate and mnimze
cont ami nation

- Use of washable or strippable coatings to sinplify decontam nation

- Use of renote mani pulators for operations and maintenance
functions

- M ni mi zation of the surface area that would be subject to
cont ami nati on.

Ai rborne Enissions of Radioactive Materials - Wrkers and nenbers of the
general public could be exposed to airborne em ssions of radioactive
materials as the result of inplenmentation of the truck transfer
alternative. Em ssions from continued operation of the Tank 101-SY

m xer punp and from salt well punping activities would be expected to be
the same as for the no action alternative and are di scussed in Section
5.5.9. (Oher emssions could occur during |oading and unl oading of the
tankers, an activity that would replace transfer of the SWs to Tank
102- SY under the no action alternative.

Estimates of emissions fromthe HLWIoad and unload facilities are not
avai | abl e; however, emissions are nonitored at the ventilation system
stack at the existing 204- AR Waste Unloading Facility. The 204-AR
facility is located in the 200 East Area and is the nobst nodern of the

| oad and unload facilities at the site. It is designed for unloading of
| ow-1 evel waste (LLW from 76,000 L (20,000 gal) rail cars. Ar from
the unl oading area and the catch tank is passed through two HEPA filters
and is exhausted from a single stack equi pped with a M used for
monitoring radiation. Enmssions fromthis stack were below the linmt of
detection in 1992 (DOE 1992c) and 1993 (DOE 1994a). The total dose to
t he maxi mum i ndi vidual fromall stack emi ssions in the 200 West Area
during 1993 was 0.0012 nrem (DOE 1994a). On this basis, no adverse
health effects are anticipated as the result of airborne em ssions of
radi onucl i des under the truck transfer alternative.

Ai rborne Enissions of Chemicals - Wrkers and nenbers of the general
public could be exposed to airborne em ssions of chemicals as the result
of inplenentation of the truck transfer alternative. Em ssions from
continued operation of the Tank 101-SY mixer punp and from SW. punping
woul d be expected to be the sane as for the no action alternative.

O her em ssions of chemicals could occur during |oading and unl oadi ng of
the tankers, an activity that would replace transfer of SW to Tank
102- SY under the no action alternative.

It is anticipated that workers would not be present in the bay while
waste is being transferred to or fromthe tanker trailer and that air
from the bay and vent lines would pass through HEPA filters prior to

di scharge. Workers in the vicinity of the discharge could be exposed to
VOCs that were not released during SW punping. The nmagnitude of this
exposure is expected to be simlar to that fromtransfer of SWs and
West Area Facility Waste to Tank 102-SY under the no action case. Thus
operation of the load and unload facilities under the truck transfer
alternative is not expected to result in any increase in health effects

due to emi ssions for toxic chemicals.

5.2.9.3 Facility Decontamination and Decommissioning

- The | oad and unl oad
facilities that would be constructed in the 200 East and West Areas under the
truck transfer alternative would require decontam nati on and decomr ssi oni ng.
Decont am nation and deconmi ssioning of facilities such as the existing DSTs

and SSTs and the ECSTS considered i1n this EIS and of TWRS facilities are to be
addressed in detail in a separate, future EI S

The design of these new facilities incorporates features that would sinplify
their decontami nation and reduce the anobunt of nmaterial that requires disposal
as radioactive waste. These features include use of nodul ar, separable
conponents to isolate and mininize contam nation; use of washable or
strippable coatings to mnimze contam nation; and mnim zation of the |engths
of pipe and duct runs that would be subject to contam nation.

5210 HEALTH EFFECTS UNDER ACCIDENT CONDITIONS

This section discusses the human health effects that could occur as the result
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of potential accidents during the inplenentation of the truck transfer

alternative. Initiating events, frequencies of occurrence, and quantities of
respirabl e hazardous materials released during a range of potential accidents
are discussed in detail in Appendix F. No construction accident fatalities

are anticipated for this alternative based on the death rate of 31 per 100, 000
wor kers (Nati onal Safet% Counci| 1994). The types of health effects that can
occur and the rel ationship between exposure and health effects are discussed
in Appendix E. This section evaluates health effects in terns of LCFs for
radi ati on exposures. Health effects for exposures to chenicals durin?
accidents that involve exposure to both radioactive and toxic materials are
not specifically evaluated. A previous analysis (WHC 1994c) concl uded that
radi ol ogical releases are linting in these cases provided the rel ease
duration is at least 2 minutes and 40 seconds. The m ninum rel ease duration
of conbi ned radiol ogi cal and chem cal rel eases eval uated under the truck
transfer alternative is 30 mnutes

The accidents considered in Appendi x F include scenarios both within and
beyond the design bases of the options and facilities conprisin% the truck
transfer alternative. Terns used to categorize accidents and the
correspondi ng frequency ranges are sumarized in Table 5-3. Based on
frequenci es of occurrence and quantities of hazardous materials rel eased, a
subset of these accidents was selected for evaluation of reasonably
foreseeable health effects

The actions proposed under the truck transfer alternative involve the use of
the follow ng systens:

Exi sting Cross-Site Transfer System
Truck Tanker Trailers
Load/ Unl oad Facilities.

The types and quantities of waste that would be handled by each systemare
summarized in Table 5-14. Detailed characterizations of the wastes listed in
Table 5-14 are provided in Appendix E. Accidents that could occur in each of

Table 5-14
Volumes of Tank Waste Transferred from the 200 West Area under the Truck
Transfer Alternative

gaite Typeb Vol ume (kgal) a Systens Used

Conpl exed 575 Truck Load/ Unl oad

Unchar acteri zed 1, 221

Non- Conpl exed 2,426 ECSTS, Truck Load/ Unl oad
Salt Well Total 4,222
VWAFW 469 ECSTS, Truck Load/ Unl oad
Grand Tot al 4,691

Sour ce: Salt Well Volumes (WHC 1995a)
Salt Well Punping Schedul e (WHC 1994b)

al kgal = 3,780 L
bTanks BX-111, T-111, and C-106 are excl uded

these systens are discussed in the follow ng sections. To bound the
probability of accidents under the truck transfer alternative, it is assuned
that all wastes shown in Table 5-14 are handl ed using truck tanker trailers
and the new | oad/unl oad facilities.

5.2.10.1 Existing Cross-Site Transfer System

- Transfer pipe breaks and spray

rel eases could occur during operation of the ECSTS under the truck transfer
alternative and result in release of tank waste to the soil colum and to the
at nrosphere. The consequences of these accidents are identical to those

di scussed in Section 5.5.10 for the no action alternative; however, the
probability is less that these accidents would occur under the truck transfer
alternative. Under the truck transfer alternative, the ECSTS would be used
for transfers of non-conplexed salt well liquids and only until the ECSTS
fai!F 8{ the truck tanker trailers and supporting |oad/unload facilities are
avai | abl e.

5.2.10.2 Truck Tanker Trailer
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- Two types of tanker trailer trucks are

considered for use under the truck transfer alternative. The LR-56(H) is a
French- desi gned vehicle with a nonminal capacity of 3,800 L (1,000 gal). he
design includes a 1.3-cm (0.5-in) stainless steel tank with a 1.3-cm (0.5-in)
stainl ess steel secondary containnent, 5-cm (2-in) |ead equival ent shielding
and inpact limters. The second type is a 19,000-L (5,000-gal) tanker trailer
truck that is not yet designed. It is assuned to have design features sinmlar
to the LR-56(H).

These vehicles would transport SW. and WAFW bet ween new HLW | oad and unl oad
facilities in the 200 West and East Areas. The new HLW I oad and unl oad
facilities are assunmed to be located in the vicinity of the SY Tank Farmin
the 200 West Area and the A Tank Farmin the 200 East Area. Roads would be
constructed to connect these facilities with the existing road network ?see
Figure 3-18). The total road distance between the load and unload facilities
would be 10 km (6.5 m) (WHC 1995h). Accidents involving the |oad/unload
facilities are considered in Section 5.2.10.3. This section eval uates
accidents that could occur while the vehicles are enroute.

The original LR-56 has a French Type B(U) certification. Type B packages are
designed to withstand punctures, severe inpacts, and sustained fires
Unilateral Type B certifications [Type B}EE are not valid outside the
certifying countr%. The LR-56(H) is a slightly nodified version for use at
Hanford. It may be difficult to design a 19,000-L (5,000-gal) bulk liquid
container to neet Type B specifications. There are no plans to obtain United
States Type B certifications for either tanker trailer truck for use at the
Hanford Site. As a result, the containnent capabilities of these two tankers
are assuned to be typlcal of packages used to transport rmuch |ower quantities
and concentrations of radioactive naterial. Release of liquid waste is
assumed to occur in accidents involving collisions with subsequent
uncontrolled fires and rollovers (WHC 1993d).

The use of Hanford Site data to devel op accident frequencies for the truck
transfer alternative is discussed in Section F.4.1.3 of Appendix F. The
probability of an accident that would release the entire contents of the
tanker during the interimperiod is extrenmely unlikely: 3.2 x 10-5 for the
LR-56(H) and 6.4 x 10-6 for the 19, 000-L (5, 000-gal) tanker.

Health effects fromthe |oss of 100 percent of the tank contents are shown in
Tabl e 5-15 for the LR-56(H) and in Table 5-16 for the 19,000-L (5, 000-gal)
tanker trailer truck. No adverse health effects would be expected for either
size tank, even if the accident involved BSW Dose and health effects for
these accidents are directly proportional to tank capacity and that
probability is inversely proportional. As a result risk, as neasured by the
product of consequence and probability, is the sane for the two truck options.

5.2.10.3 Load and Unload Facility

- Accidents could also occur during |oadin

and unl oadi ng operations. Although the |oad and unload facilities have not
been designed, spray |eaks and spills during |oading and seisnicaIIY-induced
breaches of the transport container would be sinmilar to those postulated for
the existing 204- AR LLWunloading facility (WHC 1991a).

The | eak scenario assunmes that a large fraction (0.1 percent) of the waste
spil |l ed becomes airborne and, for this reason, is considered to bound spray
rel ease scenarios. In the absence of specific design information, this type
of release is considered to be anticipated to unlikely. As indicated in Table
5-17, no adverse health effects would be exgected as the result of spills
during | oading and unl oading of tankers with SW, WAFW or BSW

The seismically-induced breach scenario also assumed that 0.1 percent of the
spilled waste, in this case the entire contents of the transport vehicle,
woul d become airborne. The probability of this accident scenario occurring
during the inplenentation of the truck transfer alternative is unlikely or 1.5
x 10-3 for the LR-56(H) and 3.0 x 10-4 for the 19,000-L (5,000-gal) tank.

Esti mated doses and health effects for facilities in the 200 West and 200 East
Areas are shown in Tables 5-18 and 5-19, respectively. No adverse health
effects would be expected for SW, or WAFW for the LR56(H) tanker truck. A
1:1 dilution of BSWwas used for conparison with SW. and WAFW whi ch have | ow
solids contents. This scenario is simlar to, but nore conservative than that
considered for in-transit tank breaches (Tables 5-15 and 5-16) in that it
assunes a greater respirable fraction released and a Ion%er on-site exposure
time. |If the accident should involve BSW adverse health effects would be
expected in the maxi mum uni nvol ved worker population and the genera

popul ation. No adverse health effects would be expected for SW. from t he
19,000 L (5,000-gal) truck tanker, however, adverse health effect could occur
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anong the general public fromthe WAFW

Table 5-15

Estimated Health Effects from In-Transit Breach of a LR-56(H) Tanker

Rel ease Location

Wast e

Di lution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

| CR

Rel ease Locati on

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR )

Col | ecti ve Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

| CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

under the Truck Transfer Alternative

200 West Area
SWL

WAFW
0:1 0:1
Unli kel y Extrenely
Unl i kely
| nvol ved Workers
8.8 x 10-4 0. 038
4 x 10-7 2 x 10-5
Uni nvol ved Wbrkers
0. 013 0. 55
5 x 10-6 2 x 10-4
0. 085 3.6
3 x 10-5 0. 001
General Public - Existing Boundary
1.9 x 10-5 8.3 x 10-4
< 10-7 4 x 10-7
0. 40 17
2 x 10-4 0. 009
General Public - Potential Boundary
6.1 x 10-5 026
< 10-7 1 x 10-6
200 East Area
SW WAFW
0:1 0:1
Unlikely Extrenel y
Unli kely
I nvol ved Wrkers
8.8 x 10-4 0. 038
4 x 10-7 2 x 10-5
Uni nvol ved Workers
0. 013 0. 55
5 x 10-6 2 x 10-4
0.35 15
1 x 10-4 0. 006
General Public - Existing Boundary
2.7 x 10-5 0. 0011
< 10-7 6 x 10-7
0. 40 17
2 x 10-4 . 009
General Public - Potential Boundary
3.3 x 10-5 0. 0014
< 10-7 7 x 10-7
Table 5-16
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Estimated Health Effects from In-Transit Breach of a 19,000-L (5,000-Gal)

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem
I CR

Rel ease Location
Wast e

Dilution (diluent:waste)

Tanker under the Truck Transfer Alternative

200 West Area

SW WAFW

0:1 0:1
Extrenely Extrenely
Unlikely Unlikely
I nvol ved Wrkers

0. 0044 0.19

2 x 10-6 8 x 10-5
Uni nvol ved Wbrkers

0. 064 2.8

3 x 10-5 0. 001
0.42 18

2 x 10-4 0. 007
General Public - Existing Boundary
9.6 x 10-5 0. 0041

< 10-7 2 x 10-6
2.0 86

0. 001 0. 04
General Public - Potential Boundary
3.0 x 10-4 0. 013

2 x 10-7 7 x 10-6
200 East Area

S WAFW

0:1 0:1
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1:1
Not Applicabl e

0.7
3 x 10-4

10
0. 004
67
0.03

0.015

8 x 10-6
320

0.2

0. 048
2 x 10-5

BSW
1:1
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Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR )

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Extrenely Extrenely
Unlikely Unlikely
| nvol ved Workers
0. 0044 0.19
2 x 10-6 8 x 10-5
Uni nvol ved Wbrkers
0. 064 2.8
3 x 10-5 0.003
1.8 75
7 x 10-4 0. 03
General Public - Existing Boundary
1.3 x 10-4 0. 0057
< 10-7 3 x 10-6
2.0 86
0. 001 0. 04
CGeneral Public - Potential Boundary
1.6 x 10-4 0. 007
< 10-7 4 x 10-6
Table 5-17

Not Applicabl e

0.7
3 x 10-4

10

0. 004
280
0.1

0.021

1 x 10-5
320

0.2

0. 026
1 x 10-5

Estimated Health Effects from aHLW Spill in the Load and Unload Facilities

Rel ease Locati on

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

| CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Cngective Dose (person-rem

Recept or

I ndi vi dual Dose (rem

| CR

Rel ease Locati on

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

| CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Cngective Dose (person-rem

Recept or
I ndi vi dual Dose (rem
I CR

under the Truck Transfer Alternative

200 West Area

SWL WAFW
0:1 0:1
Anticipated to Unlikely
I nvol ved Workers

6.6 x 10-4 0. 029

3 x 10-7 1 x 10-5
Uni nvol ved Workers

0. 0035 0.15

1 x 10-6 6 x 10-5
0.024 1.0

1 x 10-5 4 x 10-4

General Public - Existing Boundary

4.5 x 10-6 1.9 x 10-4
< 10-7 1 x 10-7
0.10 4.4
5 x 10-5 0. 002
General Public - Potential Boundary
1.4 x 10-5 5.9 x 10-4
< 10-7 3 x 10-7
200 East Area
SW WAFW
0:1 0:1
Anticipated to Unlikely
| nvol ved Workers
6.6 x 10-4 0. 029
3 x 10-7 1 x 10-5
Uni nvol ved Wbrkers
0. 0035 0. 15
1 x 10-6 6 x 10-5
0. 096 4.1
4 x 10-5 0. 002
General Public - Existing Boundary
6.2 x 10-6 2.6 x 10-4
< 10-7 1 x 10-7
0.10 4.4
5 x 10-5 0. 002
General Public - Potential Boundary
7.5 x 10-6 3.2 x 10-4
< 10-7 2 x 10-7
Table 5-18

BSW
1:1 )
Not Applicable

0.11
4 x 10-5

0.55
2 x 10-4

o P A~ w
RO OBAN Of

1:1
Not Applicable

0.11
4 x 10-5

0. 055
2 x 10-4

15
0. 006

9.8 x 10-4
f x 10-7

6
0. 008

0. 0012
6 x 10-7

Estimated Health Effects from Seismic Breach of LR-56(H) at the Load and

Unload Facilities under the Truck Transfer Alternative

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem
I CR

Recept or

200 West Area (SY Tank Farm
SW WAFW

0:1 0:1
Unlikely Unlikely
I nvol ved Workers

0.019 0.79

7 x 10-6 3 x 10-4

Uni nvol ved Workers
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1:1

Not
Appl i cabl e

2.9
0. 001



I ndi vi dual Dose (rem
| CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem
I CR

Rel ease Location
Wast e

Di | ution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR )

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR
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0. 96 41
4 x 10-4 0. 02
5.5 240
0. 002 0.1
General Public - Existing Boundary
8.7 x 10-4 0. 037
4 x 10-7 2 x 10-5
16 680
0. 008 0.3
CGeneral Public - Potential Boundary
0. 0029 0. 13
1 x 10-6 6 x 10-5
200 East Area (A Tank Farm
SW WAFW
0:1 0:1
Unlikely Unlikely
I nvol ved Wrkers
0. 019 0.79
7 x 10-6 3 x 10-4
Uni nvol ved Workers
0. 96 41
4 x 10-4 0. 02
25 1,100
0.01 0.4
General Public - Existing Boundary
0. 0012 0. 053
6 x 10-7 3 x 10-5
16 680
0. 008 0.3
General Public - Potential Boundary
0. 0015 0. 066
8 x 10-7 3 x 10-5
Table 5-19

150

880
0.4

0.14

7 x 10-5
%,500

Appl i cabl e

2.9
0. 001

Estimated Health Effects from Seismic Breach of 19,000-L (5,000-Gal) Tanker at
the Load and Unload Facilities under the Truck Transfer Alternative

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

I CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

| CR

Rel ease Locati on

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dual Dose (rem

I CR

Recept or

I ndi vi dual Dose (rem

I CR )

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

| CR

Col | ective Dose (person-rem
LCF

Recept or

I ndi vi dual Dose (rem

200 West Area (SY Tank Farm
SW WAFW

0:1 0:1

Unli kel y Extrenely
Unl i kel'y

| nvol ved Workers

0. 092 4.0

4 x 10-5 0. 002

Uni nvol ved Workers

4.8 210

0. 002 0.08

28 1, 200

0.01 0.5

General Public - Existing Boundary

0. 0044 0.19

2 x 10-6 9 x 10-5

78 3, 400

0. 04 2

CGeneral Public - Potential Boundary

0. 015 0. 63

7 x 10-6 3 x 10-4

200 East Area (SY Tank Farm

SW WAFW

0:1 0:1

Unlikely Extrenel y
Unli kel 'y

I nvol ved Wirkers

0. 092 4.0

4 x 10-5 0. 002

Uni nvol ved Workers

4.8 210

0. 002 0. 08

130 5, 400

0. 05 2

General Public - Existing Boundary

0. 0062 0. 27

3 x 10-6 1 x 10-4

78 3, 400

0. 04 2

General Public - Potential Boundary

0. 0077 0. 33
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I CR 4 x 10-6 2 x 10-4 6 x 10-4

5211 POTENTIAL MITIGATION MEASURES

| land disturbance in the truck transfer alternative results in a
d need for mitigation. Watering and soil stabilization to contro
ve dust emi ssions during construction will be perforned. Post-

ction planting of disturbed areas which are not required as part of the
ilities would also be perfornmed to help control erosion.

5.3ANTICIPATED IMPACTS OF THE RAIL TRANSFER ALTERNATIVE

The anal ysis of the environmental inpacts of the rail transfer alternative
consi ders:

The construction and operation of new | oad and unload facilities
Addi tional railway segnents;
Qperating rail transfer vehicles; and

Continued operation of the m xer punp in Tank 101-SY to nmitigate
hydr ogen generati on.

The primary conponents of the rail transfer alternative are described in
Section 3.1.3.

5.3.1GEOLOGY, SEISMOLOGY, AND SOILS

The rail transfer alternative would not have significant inpacts on geol ogica
resources or soils. A mninmanount of site nodifications would be required
since the majority of the railways affected by the rail transfer already exist
and a relatively snmall anpbunt of soil disturbance would be required wit
construction of the load and unload facilities. This would slightly nodify
the existing terrain, restrict access to part of the Hanford Site, and
insignificantly disturb soil resources.

5.3.1.1 Geologic Resour ces

- The inpact to the geologic environment of the

rail transfer alternative would be nininmal. Restriction of public access to
m neral deposits already exists at the Hanford Site. Restriction of resource
access for site operations would have minimal inpact since sand and grave
resources are readily available at other areas wthin the Hanford Site.

Adequat e soils engineering would be enployed during site preparation to

precl ude any potential for subsidence. Faulting, as described in Section

4.1.1, has not been identified in the site vicinity. Due to the generally

subdued topography of the proposed site, landslides or slope failure would not
resent a hazard. The construction and operation of the facilities proposed
Spr the rail transfer alternative would not inmpact the geology of the Hanford
I te.

5.3.1.2 Seismology

- Seismc hazards discussed in Section 4.1.2, would not .
inpact the facilities proposed as part of the rail transfer alternative. The
proposed |oad and unload facilities and the new rail segnents would be
designed to resist a variety of |oads including dead, |ive, pressure, thernal,
and seismic |oads. The seisnic |loads are those resulting from

Passage of seismic waves (i.e., wave-propagation effects)

Sei smi c-induced building settlenments and seismc anchor nobvenents

Soil failure due to liquefaction, landslide, etc., if applicable

Transfer of stress between the inner and outer pipelines at their
connection points.

The seisnic design of the facilities proposed as part of the rail transfer
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alternative woul d be according to the general requirenents of DOE O der

6430. 1A, its primary reference LLNL/UCRL-15910 and Cuidelines BNL 52361. The
DBE for which itens would be designed is specified by DOE as the maxi mum

hori zontal ground surface acceleration (WHC 1994a, WHC 1993a, WHC 1993b).

Sei smi ¢ hazards are not expected to affect continued use of the ECSTS unti
the rail transfer facilities are built due to the ambunt of waste to be
EEQ?Zferred and the unlikely probability of an accident event rupturing the

5.3.1.3 Sails

- The majority of the 200 East and West Areas and the
potential construction sites for the load and unload facilities and rail way
segnents are covered with sandy soil that supports vegetative cover (sagebrush
and various grasses) (PNL 1995). Vegetation protects the soil fromwn

erosion. The sandy soil would be susceptible to both short-term and |ong-term

wind erosion if it were exposed during clearing for construction. Wnd
erosion would be mnimzed through normal dust control procedures throughout
construction.

Wthout irrigation, none of the soils affected by the rail transfer
alternative are prime or unique farm ands, prime forest l|ands, or prine
pasture |lands (Brincken 1994).

5.3.2 WATER RESOURCES AND HYDROLOGY

This section discusses the inpacts the new storage alternative would have on
wat er resources and hydrol ogy.

Potential spills and leaks fromthe facilities proposed as part of the rai
transfer alternative are not expected during normal operations. The potenti al
for accidental releases associated with the rail transfer is dealt with in
Section 5.2.10. Under normal operating conditions no inpacts to water
resources are anticipated. Even in the unlikely event of a spill to the
ground, ground-water resources would be protected by the thick vadose zone in
this area and the tendency for many radionuclides to be retained in the soils.
Design features incorporating double containnent and spill handling
capabilities at the |oad and unload facilities would provide an added | evel of
protection for ground-water resources.

5.3.3PHYSICAL ENVIRONMENT

I npacts of the rail transfer alternative on the Ehysical environnent are
exanmined in terns of the follow ng elenents of the environment:

Air Quality
Radi ati on _
Sound Level s and Noi se.

5.3.3.1 Air Quality

- Air Quality inpacts have been considered for

construction and routine operations of the rail transfer alternative. This
section describes the analytical approach applied to construction and
operational em ssions

Construction Em ssions - Airborne enissions from construction of |oad
and unload facilities and additional railway segnents were estimted
using emi ssion factors identified in Section 5.1.3.1. The total area of
di sturbance for the truck transfer facilities is estimated to be

approxi mately 2 ha ﬁS acres). The average dust emi ssion rate would be
2.2 g/s (45 x 10-3 Ib/s). Based on the size of the construction areas
and the duration of ground disturbance activities, construction-rel ated
em ssions fromthe truck transfer alternative would not exceed the
applicable Air Quality Standards described in Section 4.

Construction neasures to control fugitive dust enissions would include
wat er application to unstable soils or soil fixative application, as
necessary.

CPerations Emi ssions - Routine operations of the rail transfer
a

ternative are projected to produce mninmal chenmical em ssions, nainly
from tanker air displacenent during filling and di esel |oconotive use
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No exceedances of Ecology ASILs are assumed for this alternative, as the
| oad and unload facilities will enploy HEPA filters for filtration of
ventilating air which would control particulate matter at a high renova
efficiency.

5.3.3.2 Radiation

- Airborne em ssions of radioactive materials from nornal

operation of facilities proposed as part of the rail transfer alternative
woul d not result in any nmeasurable radiation increase in off-site air, water
soil, vegetation, and aninmals. Section 5.3.9 assesses the inmpact from

em ssions of radioactive material under the rail transfer alternative.

5.3.3.3 Sound L evels and Noise

- Potential noise inpacts from construction

and operation of the rail transport facilities would not be expected to exceed
maxi mum noi se levels set by the State of Washington. Due to the distance of
potential receptors, infrequent use of rail facilities, duration of noise-
generating activities while rail facilities are in use and existing amnbient

noi se levels at the Hanford Site, no noise inpacts are expected as part of the
rail transfer alternative. |If necessary, a hearing conservation program

i ncluding the use of OSHA-approved hearing protection would be inplenmented for
wor kers during operations.

5.34BIOLOGICAL AND ECOLOGICAL RESOURCES

The inpacts of the rail transfer alternative on biol ogical and ecol ogi cal
resources would be mininml because very little habitat would be disrupted

The only new construction would be the |oad and unload facilities and a snmal
rail way segnent, and theg woul d be in previously disturbed areas. Therefore,
little or no mature sagebrush habitat would be affected. An increase in road
kills would not be expected fromthe additional activities through the area,
since the rail transport vehicles would be nmoving very slowy and not pose
much threat to nost wildlife species.

5.3.5POPULATION AND SOCIOECONOMIC IMPACTS

This section exami nes the inpact the rail transfer alternative would have on
popul ation and soci oeconom cs in the region of influence. The analysis

I ncludes inpacts to the | ocal econony, Inconme, population, housing, and |oca
infrastructure, and an evaluation of environnmental justice.

5.3.5.1 Local Economy and Employment

- The rail transfer alternative would

require an initial construction workforce of 35 workers for the rail transport
facility for a duration of 1.5 years. Ten would cone from the existing
wor kforce and 25 would be new hires. Operation of the transport facility
gogb? require 12 persons from existing Hanford Site personnel (see Table

Table 5-20
Effects of Rail Transfer Supporting Actions on Employment
) Construction Oper at i ons

Supporting
Actl ons

No. Exi sting/ Dur ati on No. Exi sting/ Dur ati on

Jobs New Hires (nos) Jobs New Hires (yrs)
Assunpti ons
Rai | Transport 35 10/ 25 18 12 Exi sting 30
TVRS

Facilities
activities
(l oad and
complete in
unl oad
years
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rail spur)

Source: (VWHC 1995q)

For every job created at the Hanford Site, 1.2 jobs are created locally. For
every new hire from outside the region of influence, 1.3 persons would nove
into the local region. The total enploynent multiplier is 2.2 and popul ati on
growth is 2.2 x 1.3, or 2.86. These nultipliers are based on the

soci oeconomi ¢ i nput/output analysis performed by PNL in 1987 and 1989

(DCE 1991). Al operations personnel would cone from the existing workforce
For 25 tenporary construction jobs created under the rail transfer
alternative, 55 new jobs would be created locally. Sonme of these jobs nay be
filled fromthe workers available in the community as a result of DOE cutbacks
expected in 1995. New hires noving into the region of influence are not
expected to increase popul ati on above 1995 peak |evels and would not have

si gni ficant soci oeconomic inpacts

5.3.5.2 Income

- Construction for the rail transfer alternative would ) )
generate construction income for the region of influence. It is expected this
I'ncome woul d i nmpact beyond Benton and Franklin Counties, although a nmajority
of the income would flow into these two counties over a period of one and one-
hal f years. Construction costs associated with services, goods, and materials
woul d constitute the majority of the incone generated to Benton and Franklin
Counties. Potential fabrication of project conponents outside the |ocal area
coul d reduce incone inpacts to the |ocal area

5.3.5.3 Population

- As discussed in Section 5.3.5.1, the popul ation growth

mul tiplier has been determined to be 2.86. Therefore, assunming all 25 new
hires nove into the community from outside the region of influence, a

popul ation increase of 72 could occur. However, the actual increase is
expected to be less since jobs may be filled by the avail abl e workforce
resulting from general DOE cutbacks at the Hanford Site. The actual nunber
deBends on the availability of qualified workers for the new construction
jobs. The maxi mumincrease is less than 2 percent of the expected DOE

cut backs, and therefore problens typically associated with sudden popul ation
growt h are not antici pat ed.

5.3.5.4 Housing

- The rail transfer alternative would not have a significant

i npact on the housing market. The demand for single-famly units and renta
units as well as other npdes of housing is expected to decline as a result of
the DOE cutbacks at the Hanford Site. Housing for new hires is expected to be
readily available as former Hanford Site enplo¥ees | eave the region of

i nfluence to pursue enploynent el sewhere. No housing shortage or price
increase is anticipated to result fromthis alternative.

5.3.5.5Local Infrastructure

- Due to the relatively snall anmunt of
tenporary enploynent, and therefore, population growth, provided by this
alternative, the demand for public education, police and fire protection, and
medi cal services are not expected to increase above 1995 peak levels. In
I'ight of DOE cutbacks, overburdening of these comunity services would not
result fromthis alternative

5.3.5.6 Environmental Justice

- As discussed above, the primary soci oeconom c

i mpact of the rail transfer alternative would be from tenporary construction
workers hired for the project duration. However, this inmpact would be offset
by DOE workforce reductions. |n addition, no health effects to any off-site
popul ation are anticipated. Therefore, no disproportionate inpacts to |ow-

I ncome or minority populations would occur as a result of this alternative.
See Appendix C for a nore detail ed discussion of environnental justice issues.
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5.3.6 TRANSPORTATION

Vehicular Traffic and Circulation - Potential transportation inpacts fromthe
rail transport alternative would result from construction of the new rai
transfer facilities and rail car operations. Potential transportation inpacts
from construction of rail transfer facilities would be essentially identica
to those discussed in Section 5.2.6.1. The follow ng discussion sunmarizes
potential inpacts fromwaste transfer activities during rail car operations.

The rail car that would be used to transport waste has a 38,000-L (10, 000-gal
capacity. If all SW and WAFW were transferred by rail car, approxi mately 47
train trips would be required to transfer all the waste. Assumng an average
vol ume of waste transfer from SSTs and West Area facilities, approximately two
daily waste transfer trips would be generated using the rail car. Current
rail usage to the 200 East and West Areas is infrequent. The 15.6-km (9.7-m)
railway di stance between the 200 East and Wst Areas would not experience any
rail traffic congestion problens, nor would there be any adverse iInpacts to
the rest of the Hanford Site railway from HHWtransfer via rail car. Wth
respect to potential circulation effects fromroad closures during rail car
operations, significant inpacts would not be expected due to shipping
restrictions to off-peak hours, early notification, and the short duration of
road cl osures.

5.3.7 LAND USE

The rail transfer alternative would not alter the current or foreseeable
future land use patterns or aesthetic and visual resources of the 200 East and
West and 600 Areas. Each of these topics are discussed in the follow ng
sections.

5.3.7.1 Land Use Patterns

- The rail transfer alternative would require the
conm tnent of approximately 0.8 ha (2 acres) of land for the |oad and unl oad
facilities and 490 m (1,600 ft) of new railway. The area affected by the rai
transfer alternative is currently used and desi%nated for waste storage and
handling. The rail transfer alternative would be consistent with al
appl i cabl e I and use gui dance docunents, reports, and DOE orders. In addition
nP ot her appropriate |and uses would be precluded with inmplenmentation of this
al ternative.

5.3.7.2 Aesthetic and Visual Resources

- The load and unload facilities

proposed as part of the rail transfer alternative are anticipated to be one-
story, rectangul ar structures. Due to the relatively small size of the |oad
and unload facilities in relation to existing on-site structures, the existing
i ndustrialized character of the 200 East and West Areas, and the distance

bet ween potential viewers and the proposed rail transfer facilities, there
woul d be no visual inmpact to off-site viewers with inplenentation of the rai
transfer alternative

5.3.8 CULTURAL RESOURCES

As discussed in Section 4.8, field surveys conducted over the 200 East and
West Areas have not identified archeological or historical sites of
significance. In addition, no archeological or religious sites of Native
Anerican concern have been identified in the proposed project area. As a
consequence, construction of the rail transfer alternative would not adversely
affect cultural resources

5.3.9ANTICIPATED HEALTH EFFECTS UNDER NORMAL CONDITIONS

This section discusses the potential cause and magnitude of health effects
that are anticipated to occur under nornal conditions as the result of

i mpl ementation of the rail transfer alternative. These health effects could
result from direct exposure to ionizing radiation or inhalation of toxic and
radi oactive materials. The various types of health effects that could occur
and the relationship between exposure and health effects are discussed in
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Appendi x E. This section evaluates health effects in terns of LCFs for

radi ati on exposures and in ternms of incremental cancer risk and systemic toxic
effects for chem cal exposures. The rail transfer alternative is described in
Section 3.1.3 and briefly sunmari zed here.

Under the rail transfer alternative, a shielded rail tanker car would be used
to transfer wastes to the 200 East Area. Two high-activity, HLW /I oad and
unload facilities, would be constructed to support use of the rail car. One
facility is assumed to be in the vicinity of the SY Tank Farmin the 200 West
Area and the other in the vicinity of the A Tank Farmin the 200 East Area.
Qperation of the mixer punp in Tank 101-SY, SST SW punping, and storage of
WAFW woul d all continue. It is assuned that the ECSTS would continue to be
used for cross-site transfer of non-conplexed |iquid wastes until either no
usable lines remain or rails cars are available for this purpose. Conplexed
SW.s would be transferred to the 200 East Area using the rail tanker car to
avoid mxing with the TRU sludge in Tank 102-SY, the staging tank for the
ECSTS in the 200 West Area.

The 38, 000-L (10,000-gal) rail tanker car for HLW has not been designhed
although a 76,000-L (20,000-gal) rail car is used for transfer of LLWat the
Hanford Site. Several other DOE sites use simlar 19,000-L (5,000-gal) tanks
for waste transport but no other DCE site is known to transport HLWin

19, 000-L (5,000-gal) or larger tanks (WHC 1993d?. The 38, 000-L (10, 000-gal)
rail tanker car 1s assuned to be of double-shell stainless steel construction
with 5-cm (2-in) |ead-equival ent shielding (WHC 1993d, WHC 1995h).

Activities considered as normal conditions under the rail transfer alternative
woul d include

Facility Construction
Facility Operation S
Facility Decontamnination and Deconmi ssioni ng.

Each of these activities relevant to health effects is discussed in the
foll owi ng sections.

5.3.9.1 Facility Construction

- Facility construction activities and _ ) )
associ ated health effects under the rail transfer alternative are identical to
those for the truck transfer alternative discussed in Section 5.2.9.1

5.3.9.2 Facility Operation

- Workers and nmenbers of the general public could )

be exposed to direct radiation and airborne radiol ogical and chenical

em ssions during normal operations under the rail transfer alternative. These
exposures include:

Direct Radiation
Ai rborne Enissions of Radioactive Materials
Ai rborne Emi ssions of Chemicals.

Estimated doses and resultant health effects for each of these exposures are

di scussed in the following |ist.

. Direct Radiation - Wrkers perform ng routine operations, maintenance,
and surveillance woul d be exposed to direct radiation during jet mxer
punp operations, salt well punping, rail tanker |oading and unloading,
and associated cross-site transfers. Activities associated with the
m xer punp, SW punping, and inter-farmtransfers would be essentially
the same as are now being perfornmed by tank farm workers. Tank workers
recei ve an average annual dose of 14 nrem (DOE 1992b).

As discussed in Section 5.2.9 for the truck transfer alternative,

radi ati on and contami nati on surveys would be perfornmed on departing and
arriving tankers. The larger capacity rail tanker cars would require
fewer trips to transport the waste than either tank trailer truck
option. Exposure rates on the exterior of the rail tanker would not be
expected to be significantly greater due to self-shielding by the waste
and approximately the sanme length of tinme is assuned to be required to
conduct each survey. Therefore, the dose of 0.07 person-rem per trip
estimated for tank trailer trucks is also considered reasonable for
surveys of the rail tanker cars.

The dose received by health physics technicians perform ng these surveys

woul d depend on the extent to which the ECSTS could be used, as
indicated in Table 5-21. |If only known conpl exed SW. were transported
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using rail tanker cars, the total dose would be 4 person-rem |f al

the SW. and WAFW were transported using rail tanker cars, the total dose
woul d be 31 person-rem Based on an occupational risk factor of 4 Xx
10-4 LCF/ person-rem 0.01 LCFs would be expected for transfer of al

t hese wastes.

No significant direct radiation exposure is anticipated to the train
crew. Site requirements specify that at |east one spacer car be placed
i medi ately before and after the car containing HLW (WHC 1993e). These
spacer cars are expected to reduce radiation exposures to negligible

Il evels at normally occupied positions in the train

Exposures to workers operating and maintaining the HLW | oad and unl oad
facilities under the rail transfer alternative are expected to be

Table 5-21
Estimated Worker Exposureduring Vehicle Surveys
under the Rail Transfer Alternative

Waste Type Trips Per son- Rem
SW
Conpl exed 58 4
Unchar acteri zed 122 8
Non- Conpl exed 243 16
423 Subt ot al 28
WAFW 47 3
470 Tot al 31

identical to those discussed in Section 5.2.9.2 for the truck transfer
alternative

Ai rborne Enissions of Radioactive Materials - Airborne emni ssions under
the rail transfer alternative are expected to be identical to those
di scussed in Section 5.2.9.2 for the truck transfer alternative.

Ai rborne Enissions of Chemicals - Airborne emnissions of chemicals under
the rail transfer alternative are expected to be identical to those
di scussed in Section 5.2.9.2 for the truck transfer alternative.

5.3.9.3 Facility Decontamination and Decommissioning

- The | oad and unl oad

facilities that would be constructed in the 200 East and West Areas under the
rail transfer alternative would require decontani nati on and decomr ssi oni ng.
Decont ami nation and deconmi ssioning of facilities such as the existing DSTs
and SSTs and the ECSTS considered I1n this EIS and of TWRS facilities are to be
addressed in detail in a separate, future EI S

The design of these new facilities incorporates features that would sinplify
their decontami nation and reduce the anobunt of nmaterial requiring disposal as
radi oacti ve waste. These features include use of nodul ar, separable
conponents to isolate and mininmize contam nation; use of washable or
strippable coatings to minimze contam nation; and mnimzation of the |engths
of pipe and duct runs that would be subject to contam nation.

5.3. 10 HEALTH EFFECTS UNDER ACCIDENT CONDITIONS

This section discusses the human health effects that could occur as the result
of potential accidents during the inplenentation of the rail transfer

alternative. Initiating events, frequencies of occurrence, and quantities of
respirabl e hazardous materials released during a range of potential accidents
are discussed in detail in Appendix F. No construction accident fatalities

are anticipated for this alternative based on the death rate of 31 per 100, 000
wor kers (Nati onal Safet% Council 1994). The types of health effects that can
occur and the relationship between exposure and health effects are discussed
in Appendix E. This section evaluates health effects in terns of LCFs for
radi ati on exposures. Health effects for exposures to chenicals durin?
accidents that involve exposure to both radioactive and toxic materials are
not specifically evaluated. A previous analysis (WHC 1994c) concl uded that
radi ol ogical releases are liniting in these cases provided the rel ease
duration is at least 2 mnutes and 40 seconds. The m ninum rel ease duration
of conbi ned radiol ogical and chem cal rel eases eval uated under the truck
transfer alternative is 30 mnutes
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The accidents considered in Appendi x F include scenarios both within and
beyond t he design bases of the options and facilities conprisin% the rai
transfer alternative. Terns used to categorize accidents and the
correspondi ng frequency ranges are sunmarized in Table 5-3. Based on
frequenci es of occurrence and quantities of hazardous materials rel eased, a
subset of these accidents was selected for evaluation of reasonably
foreseeabl e health effects

The actions proposed under the rail transfer alternative involve the use of
the follow ng systens:

Exi sting Cross-Site Transfer System
Rai | Tanker Cars
Load/ Unl oad Facilities.

The types and quantities of waste that would be handled by each systemare
summari zed in Table 5-22. Detailed characterizations of the wastes listed in
Table 5-22 are provided in Appendix E. Accidents that could occur in each of

Table 5-22
Volumes of Tank Waste Transferred from the 200 West Area under the Rail
Transfer Alternative

gaite Typeb Vol une (kgal) a Systens Used
Conpl exed 575 Rai |
Unchar acteri zed 1, 221 Load/ Unl oad
Non- Conpl exed 2,426 ECSTS Rai |
Load/ Unl oad
Salt Well Total 4,222

WAFW 469 ECSTS Rai |
Load/ Unl oad
Grand Tot al 4,691

Vol umes (WHC 1995a

Source: Salt Well 5a)
Wel | Punping Schedul e (WHC 1994b)

Sal t

al kgal = 3,780 L
bTanks BX-111, T-111, and C-106 are excl uded

these systens are discussed in the follow ng sections. To bound the
probability of accidents under the rail transfer alternative, it is assuned
that all wastes shown in Table 5-22 are handled using rail tank cars and the
new | oad/unl oad facilities.

5.3.10.1 Existing Cross-Site Transfer System

- Transfer pipe breaks and spray

rel eases could occur during operation of the ECSTS under the truck transfer
alternative and result in release of tank waste to the soil columm and to the
at mosphere. The consequences of these accidents are identical to those

di scussed in Section 5.5.10 for the no action alternative; however, the
probability is less that these accidents would occur under the rail transfer
alternative. Under the rail transfer alternative, the ECSTS woul d be used for
transfers of non-conPIexed SW. and only until the ECSTS fails or the rail tank
cars and supporting |load/unload facilities are avail able.

5.3.10.2 Rail Tanker Car

- Therail tanker car for HLW transport at the Hanford Site has not been designed. It is assumed that the design would
include a 1.3-cm (0.5-in) stainless steel tank with a 1.3-cm (0.5-in) stainless steel secondary containment, 5-cm (2-in)
lead equivalent shielding, and impact limiters. The tank would have a nominal capacity of 38,000 L (10,000 gal) and
would be mounted on a flat car. It is considered impractical to design a bulk liquid container of this size to meet Type
B requirements. Therail tanker cars would be used to transport SWL and WAFW between new HLW load and unload
facilities in the 200 West and East Areas. The new HLW load and unload facilities are assumed to be located in the
vicinity of the SY Tank Farm in the 200 West Area and the A Tank Farm in the 200 East Area. Rail spurs would be
constructed to connect these facilities with the existing rail network (see Figure 3-13). The total rail distance between
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the load and unload facilities would be 15.5 km (9.7 mi) (WHC 1995h). Derailments are considered the only
reasonably foreseeable accident during transport that would result in release of any radioactive material. As part of the
accident assessment for this EIS, fractional release frequencies for rail accidents were developed for the tank cars
currently used for liquid LLW transport at the Hanford Site (WHC 1993e) (see Table F-10). It was estimated that the
frequency of release of any material during a derailment is 1.5 x 10-8/km (2.4 x 10-8/mi) and the frequency of
releasing 90 to 100 percent of the contents is 3.7 x 10-9/km (5.9 x 10-9/mi). The probability of a derailment accident
releasing the entire contents of the rail car is extremely unlikely (2.7 x 10-5) during SST interim stabilization activities
under the rail transfer aternative. Thisis equivaent to a frequency of 5.7 x 10-8 per trip. Health effects of the loss of
100 percent of the tank contents during transit are shown in Table 5-23. No adverse health effects would be expected
for in- transit accidents involving SWL, WAFW, or BSW. Although doses for this accident under the rail transfer
alternative are higher than for the truck transfer alternative, doses for both alternatives are so low that they would be
indistinguishable on the basis of observable health effects.
Table 5-23
Estimated Health Effects from In-Transit Breach of a 38,000-L (10,000-Gal)
Rail Tanker under the Rail Transfer Alternative

Rel ease Location 200 West

Wast e ) SW WAFW BSW

Dilution (diluent:waste) 0:1 0:1 1:1

Probability Extrenely Extrenely Not Applicabl e
Unli kel y Unli kely

Recept or I nvol ved Wirkers

I ndi vi dual Dose (rem 0. 0089 0. 38 1.4

I CR 4 x 10-6 2 x 10-4 6 x 10-4

Recept or Uni nvol ved Workers

I ndi vi dual Dose (rem 0.13 5.6 21

I CR 5 x 10-5 0. 002 0. 008

Col | ective Dose (person-rem 0. 85 37 140

LCF 3 x 10-4 ) 0.01 0.05

Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 1.9 x 10-4 0. 0083 0.031

I CR 1 x 10-7 4 x 10-6 2 x 10-5

Col | ective Dose (person-rem 4.1 170 640

LCF 0. 002 0. 09 0.3

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 6.1 x 10-4 0. 026 0. 097

I CR 3 x 10-7 1 x 10-5 5 x 10-5

Rel ease Locati on 200 East

Wast e ) SW WAFW BSW

Di | ution (diluent:waste) 0:1 0:1 1:1 .

Probability Extrenely Extrenely Not Applicabl e
Unlikely Unlikely

Recept or | nvol ved Wrkers

I ndi vi dual Dose (rem 0. 0089 0. 38 1.4

I CR 4 x 10-6 2 x 10-4 6 x 10-4

Recept or Uni nvol ved Wbrkers

I ndi vi dual Dose (rem 0.13 5.6 21

I CR 5 x 10-5 0. 002 0. 008

Col | ective Dose (person-rem 3.5 150 560

LCF 0. 001 ) 0.06 0.2

Recept or General Public - Existing Boundary

I ndi vi dual Dose (ren) 2.7 x 10-4 0.012 0. 042

I CR ) 1 x 10-7 6 x 10-6 2 x 10-5

Col |l ective Dose (person-rem 4.1 170 640

LCF 0. 002 ) 0.09 0.3

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 3.2 x 10-4 0. 014 0. 052

I CR 2 x 10-7 7 x 10-6 3 x 10-5

5.3.10.3 Load and Unload Facility

- Accidents could also occur during |oadin
i As discussed in

devel oped for the 204-AR LLW | oading facilit
bound the quantity of respirable material re
occurrence of |eaks and sprays at the HLW | oad and unl oad facilities

and unl oadi ng operati ons.

and t

gection 5.2.10.3, the leak scenario

Y (WHC 1991aL is considered to
eased e frequency of

Heal th

effects would be identical to those shown in Table 5-17 since the quantity of

material released in this scenario depends on the fiIIin? rate and not the
capacity of the transport vehicle. No adverse health effe

expected for accidents involving SW, WAFW or
used for comparison with SW and WAFW whi ch have | ow solids content.
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absence of specific design information, a |eak during loading is considered to
be anticipated to unlikely.

Doses and health effects for a seismcally-induced breach of a 38,000-L )
(10,000-gal) rail tanker car are shown in Table 5-24. The probability of this
acci dent scenario would be unlikely §1.5 X 10-4) and is donmi nated by accidents
invol ving SW.. No adverse health effects would be expected for accidents

i nvol ving SW. but could occur in the maximally exposed uninvolved worker

popul ation and in the general population for accidents involving WAFW or BSW
The volume of WAFW is relatively small and the probability of a seismically-

i nduced breach of a rail tanker |oaded with WAFW is extrenely unlikely.

5311 POTENTIAL MITIGATION MEASURES

This section discusses the potential mitigation neasures for the rail transfer
alternative relative to fugitive dust em ssions. Fugitive dust em ssions
during construction of the facilities proposed as part of this alternative
woul d be nmitigated by materin? of exposed areas and stabilizing spoils piles
by use of vegetation or soil fixative

Table 5-24
Estimated Health Effects from Seismic Breach of 38,000-L (10,000-Gal) Rail
Tanker at the Load and Unload Facilities under the Rail Transfer Alternative

Rel ease Locati on 200 West Area (SY Tank Farm

Wast e SW WAFW BSW

Dilution (diluent:waste) 0:1 0:1 1:1

Probability Unli kel y ETH(?P?Iy Not Applicabl e
nl i ke

Recept or I nvol ved Workers Y

I ndi vi dual Dose (ren) 0.18 7.9 29

| CR 7 x 10-5 0.003 0.01

Recept or Uni nvol ved Wor kers

I ndi vi dual Dose (rem 9.6 410 1, 500

| CR 0. 004 0.2 0.6

Col | ective Dose (person-rem 55 2,400 9, 000

LCF 0.02 0.9 4

Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 0. 0087 0. 37 1.4

I CR 4 x 10-6 2 x 10-4 7 x 10-4

Col |l ective Dose (person-rem 160 6, 800 25, 000

LCF 0.08 3 10

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 0. 029 1.3 5.0

I CR 1 x 10-5 6 x 10-4 0. 002

Rel ease Location 200 East Area (A Tank Farm

Wast e SW WAFW BSW

Dilution (diluent:waste) 0:1 0:1 1:1

Probability Unlikely ETﬁpiﬁ?Iy Not Applicable
nl i kely

Recept or | nvol ved Workers

I ndi vi dual Dose (rem 0.18 7.9 29

| CR 7 x 10-5 0. 003 0.01

Recept or Uni nvol ved Workers

I ndi vi dual Dose (rem 9.6 410 1, 500

I CR 0. 004 0.2 0.6

Col |l ecti ve Dose (person-rem 250 11, 000 40, 000

LCF 0.01 4 20

Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 0.012 0.53 2.0

| CR 6 x 10-6 3 x 10-4 0.001

Col | ective Dose (person-rem 160 6, 800 25, 000

LCF 0.08 3 10

Recept or CGeneral Public - Potential Boundary

I ndi vi dual Dose (rem 0. 015 0. 66 2.4

I CR 8 x 10-6 3 x 10-4 0.001

5.4 ANTICIPATED IMPACTS OF THE NEW STORAGE ALTERNATIVE

The anal ysis of the environmental inpacts of the new storage alternative
consi ders:

Construction and operation of the NTF which consists of two new DSTs and
associated facilities;
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RCSTS to replace the ECSTS
ITRS in Tank 101-SY, and
Retrieval system proposed in Tank 102-SY

The facilities proposed as part of the new storage alternative are described
in detail in Section 3.4.

5.4.1 GEOLOGY, SEISMOLOGY, AND SOILS

Construction of the new storage alternative would nodify the existing terrain,
restrict access to part of the Hanford Site, and disturb soil resources. This
section discusses the influence that the new storage alternative would have on
geol ogi ¢ resources, seisnology, and soils.

5.4.1.1 Geologic Resour ces

- The inpact to the geol ogic environnent by the
facilities proposed by the new storage alternative woul d be m nimal
Restriction of public access to mineral deposits already exists at the Hanford
Site. Restriction of resource access for Hanford Site operations woul d have
m ni mal i npact since sand and gravel resources are readily available at other
areas within the Hanford Site

Adequat e soils engineering would be enployed during site preparation to
preclude any potential for subsidence. Faulting, as described in
Section 4.1.1, has not been identified in the construction site vicinity. Due
to the generally subdued topograth of the proposed site and pipeline
alignment, |andslides or slope failure would not present a hazard. The
construction and operation of the facilities proposed as part of the new
storage alternative would not inpact the geol ogy of the Hanford Site.

5.4.1.2 Seismology

- Seismic hazards, discussed in Section 4.1.2 would not

inpact facilities proposed as part of this alternative. The NTF, RCSTS,
associated facilities, and retrieval systens woul d be designed to resist a
variety of loads including dead, live, pressure, thermal, and seismnmic |oads.
The seismic |oads are those resulting from

Passage of seismic waves (i.e., wave-propagati on effects)
Sei smi c-induced building settlenents and seism c anchor novements
Soil failure due to liquefaction, landslide, etc., if applicable

Transfer of stress between the inner and outer pipelines at their
connection points.

The seisnic design of the facilities proposed as part of the new storage
alternative woul d be according to the general requirenents of DOE O der

6430. 1A, its primary reference LLNL/UCRL-15910 and Cuidelines BNL 52361. The
DBE for which items would be designed is specified by DOE as the maxi mum

hori zontal ground surface acceleration ( 1994a, WHC 1993a, WHC 1993b).

Sei sm ¢ hazards are not expected to affect continued use of the ECSTS unti
the RCSTS is built due to the ambunt of waste to be transferred and the
probability of an accident event rupturing the ECSTS. Inpacts to the ITRS or
a retrieval systemin Tank 102-SY are not expected since it would be

seism cally designed as part of the DST.

5.4.1.3 Soils

- The majority of the 200 East and West Areas and the

construction sites for the proposed NTF and RCSTS are covered with sandy soi
that supports vegetative cover (sagebrush and various grasses) (PNL 1995).
Vegetation protects the soil from wi nd erosion. The sandy soil would be
susceptible to both short-termand long-termwi nd erosion if it were exposed
during clearing for construction. Wnd erosion would be prevented through
nor mal dust control procedures throughout construction.

The new storage alternative would include revegetation of the NTF sites to
mtigate construction activities, (disturbance and renoval of native soil and
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vegetation) and along the proposed route of the RCSTS. A detailed discussion
of planned revegetation activities is provided in Section 5.1.4.

Wthout irrigation, none of the soils affected by the NTF and RCSTS are prine
gggzyique farm ands, prinme forest lands, or prinme pasture |ands (Brincken

5.4.2 WATER RESOURCES AND HYDROLOGY

This section discusses the inmpacts the new storage alternative would have on
wat er resources and hydrology. Potential spills and | eaks from the ECSTS or
the proposed RCSTS, Tank 101-SY, Tank 102-SY retrieval systemITRS, or NIF are
not expected during normal operations. No |eaks have been recorded from the
28 DSTs installed rn the 200 East and Wst Areas, supporting the supposition
that the new DSTs woul d not |eak during nornal operations and that potential
for inpacts to water resources fromthe new storage alternative would be
renot e.

The potential for accidental releases is discussed in Section 5.2.10. Under
normal operating conditions no inmpacts to water resources are anticipated.
Even in the unlikely event of accidental release from any el enent of this
alternative, ground-water resources would be protected by the thick vadose
zone in this area and the tendency for nany radionuclides to be retained in
the soils. Secondary containment is provided by both the RCSTS and NTF
provi ding an added |evel of protection for ground-water resources.

54.3PHYSICAL ENVIRONMENT

I npacts of the new storage alternative on the physical environment are
exanmned in terns of the followi ng elenents of the environnent:

Ar Quality
Radi ati on
Sound Level s and Noi se.

5.4.3.1 Air Quality

- Air quality inpacts have been considered for

construction and routine operations of the new storage alternative. This
section describes the analytical approach applied to construction enissions
and operational enissions.

Construction Emissions - Construction activities for Tank 101-SY and
Tank 102-SY retrieval systens would primarily occur within the tank farm
area currently covered with gravel, therefore, potential dust em ssions
would be limted to RCSTS and NTF construction. Airborne em ssions from
construction of the NTF option sites and RCSTS were estimated using an
EPA fugitive dust emission factor of 1.04 x 10-4 g/s/n2 (2.05 x 10-8

I b/s/ft2) assunming a 30-day nonth. The area of the RCSTS woul d be
approximately 2.3 ha (5.7 acres). Thus, the average dust em ssion rate
fromthis site would be 2.4 g/s (5.1 x 10-3 Ib/s). The area for any of
the NTF option sites would be approximately 5 ha (12 acres). Thus, the
average dust emission rate fromthis site would be 5.2 g/s (0.01 Ib/s).
Ai rborne emissions from construction of the retrieval systems are not
expect ed.

Air concentrations downw nd of the RCSTS and downwi nd of the proposed
NTF were computed using the I SCLT2 program from EPA. The wind direction

ESE produced the | argest concentrations of fugitive dust. Results of
fu%itive dust nodeling for the RCSTS and the NTF are shown in Table
5- 25.

Distance in Table 5-25 is neasured from the center of the construction
area. As the distance fromthe construction area increases, the average
dust loading would decrease. At large distances, the area source
appears no different than a point source. During NTF construction, the
Ecology Air Quality Standard of 60 -g/nm3 (3.7 x 10-9 Ib/ft3) would be
exceeded within 500 m (1,640 ft) from the area source

Table 5-25
Air Concentrationsfrom RCSTS and NTF Construction Dust Emissions

Concentration Concentration
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Di st ance (-g/nB)b RCSTS (-g/nB)b

a Sour ce NTF Source

00 43, 33 76. 57
400 33. 05 60. 38
500 26. 22 47. 95
700 18. 00 32. 36
1, 000 11. 39 21. 26
2,000 4.24 8. 27
5, 000 1.09 2.16
10, 000 0. 39 0.78

al m = 3.281 ft

b-g/nB = 6.2x10-11 Ib/ft3

Receptors | ocated nore than 500 m (1,640 ft) downw nd would not, on
average, be exposed to fugitive dust concentrations which exceed
applicable air quality standards. The construction of the RCSTS and NTF
woul d not produce fugitive dust concentrations in excess of EPA Air

Qual ity Standards beyond the Hanford Site boundary.

Because of distance and scheduling, it is expected that fugitive dust

em ssions fromthe new storage alternative would not cause an exceedance
of particulate matter (PM or PMLO anbient air quality standards.
Construction activities would include activities to control fugitive
dust emissions fromthe construction site, including watering exposed
areas and stabilizing spoil piles by use of vegetation or soil fixative.

Operations Emissions - Potential environnental inpacts of airborne

em ssions of toxic contam nants and particulate matter from the NTF
ventilation systens were conservatively estinmated using the EPA

di spersion nodel |SCST2. Methods for estimating and data are discussed
in Appendix E. These estinmates assuned that em ssions for two storage
tanks originate froman NTF in the 200 East Area (Site E) or the 200
West Area. Site E results would be representative of results from
optional Site Din the 200 East Area.

The maxi num 24-hour and annual ground | evel concentrations for the
estimated emi ssions fromtwo new DSTs are shown for expected air
contami nants in Table 5-26. The table al so shows the Ecology ASILs for
each contaminant. As shown in Table 5-26, no exceedances are predicted
Qperations from the ECSTS, RCSTS, or the retrieval systens are not
expected to result in on-site or off-site effects based on their

encl osed desi gn.

5.4.3.2 Radiation

- Airborne enmssions of radioactive materials from nornal

operation of facilities under the new storage alternative would not result in
any neasurable increase of radioactivity in off-site air, water, soil
vegetation, and animals. Enissions fromall 177 existing tanks are already a
m nor contributor to overall site em ssions (DOE 1992c). Al though em ssions
fromtwo DSTs under the new storage alternative would be added to he overal
em ssions, ventilation systems on these two DSTs would be expected to be at

| east as effective as those on existing tanks in reducing em ssions. Section
5.2.9 assesses the inpacts from em ssions of radioactive materials under the
new storage alternative

5.4.3.3 Sound L evels and Noise

- Potential noise inpacts from constructing

and operating the new storage alternative, NTF, retrieval systens, and RCSTS
at the Hanford Site would not be expected to exceed nmaxi mum noi se |evels set
by the State of Washington.

The di stance between the NTF, RCSTS, and the retrieval systens to the nearest
receptor location is significant, creating a large buffer zone for noise
abatement and control. Although occasional recreational usage of the Hanford
Site occurs along the Colunbia River and State H ghway 240, the public would
be protected from potential noise inpacts by the distance from the proposed
project site to these areas.

Table 5-26

Maximum 24-Hour and Annual Ground Level Concentrationsfor Emissions from Two DSTs
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ASI Ls
24- Hour Concentration (-g/nB)
Annual Concentration (-g/nB) WAC 173-460- 150
Extreme Case, Di stance From Di st ance
From Di stance From Di stance From
2 Tank Emi ssions Source, On-site Sour ce

Of-site Source, On-site Source, Of-site 24-H ASIL Annual ASIL

Cont ani nant s (g/s) 400m 10, 771m
200m 12,978m (-9/ nB) (-g/nB)
Acet one 2.3x10-3 4, 1x10-2 3.4x10-3
1.3x10-2 1.0x10-2 5.9x103 NA
Benzene 5. 7x10-6 1. 0x10-4 8. 3x10-6
3.2x10-5 2.5x10-5 NA 1.2x10-1
1- But anol 1.4x10-2 2.5x10-1 2.0x10-2
7.9x10-2 6. 2x10-2 5.0x102 NA
Carbon Tetrachl ori de 4. 3x10-8 7.6x10-7 6. 3x10-8
2.4x10-7 1.9x10-7 NA 6. 7x10- 2
2- Hexanone 1. 7x10-4 3. 0x10-3 2.5x10-4
9. 7x10-4 7.5x10-4 6. 7x101 NA
4- Met hyl - 2- Pent anone (M BK) 1.2x10-2 2.1x10-1 1. 8x10-2
6. 8x10-2 5.3x10-2 6.8x101 NA
Normal Paraffin Hydrocarbon 1.7x10-2 3.0x10-1 2.5x10-2
9. 7x10-2 7.5x10-2 NA NA
(Ker osene)
Tri butyl Phosphate 4,1x10-10 7.2x10-9 6. 0x10- 10
2.3x10-9 1.8x10-9 7.3 NA
Ammoni a 4,9x10-6 8. 7x10-5 7.2x10-6
2.8x10-5 2.2x10-5 1.0x102 NA
Silver (Ag) 2.8x10-15 4,9x10- 14 4. 1x10-15
1.6x10-14 1.2x10-14 3. 0x10-2 NA
Arseni c gAs) 1.8x10-13 3.2x10-12 2.6x10-13
1.0x10-1 8. 0x10- 13 2.3x10-2 NA
Bari um (Ba) 9. 1x10- 16 1.6x10-14 1.3x10-15
5. 2x10- 15 4. 0x10- 15 1. NA
Cal ci um (Ca) 6. 1x10- 15 1.1x10-13 8. 9x10- 15
3.5x10- 14 2.7x10- 14 1.7x101 NA
Copper (Cu) 1.4x10-15 2.5x10- 14 2.0x10-15
7.9x10- 15 6. 2x10- 15 3. NA
Nbgnesiun1(h@) 1.2x10-15 2.1x10-14 1.8x10-15
6. 8x10- 15 5. 3x10- 15 3.3x10-1 NA
Sodi um ( Na) 3.3x10-11 5.8x10- 10 4,.8x10-11
1.9x10-10 1.5x10-10 6. NA
Lead (Pb) 4. 1x10-15 7.2x10-14 6. 0x10- 15
2.3x10- 14 1.8x10-14 5. 0x10-1 NA
Ant i mony (Sbh) 5.6x10- 15 9.9x10- 14 8. 2x10- 15
3.2x10-14 2.5x10- 14 1. NA
Sel i ni um ( Se) 3.6x10-15 6. 4x10- 14 5.3x10- 15
2.0x10- 14 1.6x10- 14 6. 7x10-1 NA
Al um num Oxi de (ALQ2) 1.2x10-11 2.1x10-10 1.8x10-11
6. 8x10- 11 5.3x10-11 6.7 NA
Hydr oxi de (OH-) 5.1x10-12 9. 0x10-11 7.5x10-12
2.9x10- 11 2.3x10-11 NA NA
Fl uoride (F-) 9. 8x10-13 1.7x10-11 1.4x10-12
5. 6x10- 13 4. 3x10-12 5.3 NA
Iron Hydroxide (111) Fe(OH)3 1.7x10-12 3.0x10-11 2.5x10-12
9. 6x10-12 7.5x10-12 3.3 NA
Chromium (111) Hydroxide 4. 6x10-13 8.1x10-12 6. 7x10- 13
2.6x10-12 2. 0x10-12 1.7 NA
(G (0oH)3)

NA = Not applicable
During construction, equipnment may tenporarily increase anbient noise |evels
at the proposed project site. Noise levels created by construction equi pnent
have been neasured and typical data are presented in Figure 5-1. Qccupationa
noi se exposure would be nonitored within the work areas expected to exhibit
noi se levels beyond limts set by OSHA and threshold limt values established
by the ACGH A hearing conservation programincluding the use of OSHA-
aﬁproved hearing protection would be inplemented to protect workers during
these operations, if necessary.

5.4.4BIOLOGICAL AND ECOLOGICAL RESOURCES

The construction of the new storage alternative would require renoval of
vegetation, destruction of habitat, and the generation of dust and noise for
construction of two new tanks at either the 200 West Area or at one of two
sites at the 200 East Area in addition to the RCSTS. Although construction
activities would be tenporary, they may have both short-term and |ong-term
effects upon site vegetation and wldlife. The follow ng sections exan ne the
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potential effects of the new storage alternative upon:

Ve?etation
Wildlife
Threatened or Endangered Species.

5.4.4.1 Vegetation

- Construction of the new storage alternative would renpve
vegetation fromthe tank sites and associated facility maintenance areas. In
addi ti on, construction staging, |aydown, and spoils stockpiling areas woul d
require the renoval of vegetation and would disturb soil, but these areas
woul d be revegetated by seeding with native species after construction is
conpleted. The areas disturbed for construction of the RCSTS would be
simlarly revegetated after construction, except for the parts requiring
access for nonitoring and maintenance. |f decommissioning of the facilities
requires their renoval at the end of their useful life, the site would be
di sturbed again at that time. Al these disturbed |and areas woul d have
| ong-term changes in vegetation cover.

The RCSTS construction disturbance effects would be sinmlar to the effects as
described in Section 5.1.4. The vegetation at the three NIF optional sites is
dom nated by mature sagebrush. At any of the three sites, about 20 ha (50
acres) would be affected by construction activity. About two-thirds of that
area woul d be needed for the tanks and support facilities and the remminder
woul d be revegetated foll owi ng construction.

Al toget her, the disturbance from the RCSTS and NTF totals about 30 ha (73
acres) of big sagebrush/cheatgrass habitat, which would experience |ong-term
effects. About one-third of this area probably could be revegetated after
construction, but sone of that would be subject to future disturbance because
of its proximty to actively-used areas and for future decomm ssioning. The
soi |l disturbance from construction activities would result in conpaction,

m xi ng of soil horizons, and wi nd erosion, conditions which favor species that
thrive on disturbed soil. These conditions would nmake establishment of
native-plant dom nated communities nmore difficult. Big sagebrush comunities
are expected to require decades to becone established and reach nmaturity.
However, sonme key habitat conponents for wildlife could be obtained quickly by
transplantin% mat ure sagebrush. Seeding for revegetation of the inpacted grey
rabbi tbrush habitats may al so include sagebrush seed to encourage nore
compl et e devel opnent of shrub steppe vegetation with the highest value for
wildlife species of concern. Areas that are currently barren would be
simlarly planted once construction of the facilities and pipeline is

compl ete

M tigation besides revegetation of the acreage tenporarity di sturbed by the
construction would be required. |f the assunption is nmade that it would not
be possible to restore within a reasonable time the sagebrush/cheatgrass
habitat on the area that would be tenporarily disturbed, then a full 30 ha
(73 acres) would need nmitigation. However, different parts of the
construction area would receive different kinds of disturbance, and it may be
nore realistic to assune that sone of the area would be restored to sagebrush
cover.

The mature sagebrush habitat would be replaced at a ratio of 3:1. Sites would
be selected that have a high |ikelihood of acceptance into a site-w de program

if one is developed later. |If the worst-case mtigation debt of 30 ha (73
acres) of sagebrush habitat is assumed, then a 3:1 ratio equals 89 ha (219
acres) of conpensation area. |f one assunes that one-third of the 30 ha (73

acres) of other habitats can be restored to sagebrush habitat, then about 59
ha (146 acres) would be needed in candidate restoration areas. Figure 5-2
shows the proposed area for restoration to occur. It has over 530 ha (1, 300
acres) available for potential habitat restoration/enhancement. The site-
disturbing activities that m ght be associated with restoration of sagebrush
habitat would be mininmzed, and the inpacts on the restoration sites would be
m nor and localized. Specific plots wth adequate acreage will be selected
and eval uated for cultural resources and ecol ogi cal baseline information as
part of the NAP

5.4.42 Wildlife

- Clearing vegetation in the vicinity of the NIF option

areas and the RCSTS pipeline corridor to construct the facilities and pipeline
would result in a loss of habitat in that vicinity for sone of the wildlife
species on the Hanford Site. The anticipated clearing schedule would avoid
the bird nesting season. Construction-related inmpacts would nost |ikely

af fect the | oggerhead shrike and sage sparrow (discussed in section 5.1.4.3),
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as well as nesting song birds (such as horned |ark and western neadow ark),

round birds, snall mammals, and reptiles, including the sagebrush lizard.

mal | manmmals, reptiles, and crawling insects that require shade from
vegetati on would be subjected to habitat fragmentation (i.e., creation of
relatively large habitat discontinuities where shrub cover is renoved) if the
area is not revegetated. Revegetating would minimze the operational inpacts.
Habitat restoration, a nmeans that may be used for mtigation, would change
grass-dom nated habitat to sagebrush habitat and would favor sone species to
the detriment of others (for exanple, favor shrikes over horned | arks).
Overall, this effect would be m nor because the grass-domi nated habitats are
abundant and tend to support few sensitive species. In addition, wildlife
diversity would be expected to increase as a result.

Construction noise would tenporarily displace some species. Roadkills would
be expected for small nanmals and reptiles that remain in the vicinity as
heavx equi pment noves across the sites. The operation of the facility would
not have any significant inpact on wildlife popul ations.

5.4.4.3 Threatened or Endangered Species

- No threatened or endangered pl ant

species occur at either the 200 East or West areas or along the RCSTS
corridor. The stal ked-pod nil kvetch, a State of Washington nonitor species,
has been found at several |ocations along the RCSTS corridor in both disturbed
and undi sturbed sagebrush habitats and may be affected. It may be
interspersed in the proposed construction areas including potential nitigation
sites. Even though sone specinmens of this species would be |ost, the overal
Hanford Site population would not be affected. Piper's daisy, a state-listed
sensitive species, has been found in the gravel pit near the 200 East Area
site and mght occur in a portion of the expected site disturbance areas. It
is unlikely that any disturbance of this species would affect the overal
site-w de popul ation of the species.

The | oggerhead shrike, a Federal and state candi date species, the sagebrush
lizard, a Federal candidate species, and the sage sparrow, a state candidate
species, require mature sagebrush habitat. The loss of 30 ha (73 acres) out

of about 93,000 ha (230,000 acres) on the Hanford Site of sagebrush/cheatgrass
would be a direct loss of habitat for these species and other species that use
sagebrush habitat. During spring 1995 surveys, 11 shrike nests were found
along the RCSTS corridor, all of which would be affected by construction. Two
| ogger head shrike nests were found on the alternate Tank Site D inside the 200
East Area. One sage sparrow was found on alternate Tank Site E outside the
200 East Area, while two were found on the 200 West Area tank site. Al of
these animals would be displaced if tanks are constructed at that site. These
speci es would not be nesting on the potential mitigation sites and woul d not
be affected by the mitigation activity.

5.4.5 POPULATION AND SOCIOECONOMIC IMPACTS

This section exami nes the inpacts the new storage alternative would have on
popul ati on and soci oecononics in the region of Influence. The analysis

I ncludes inpacts to the | ocal econony, Inconme, population, housing, and |oca
infrastructure, and an evaluation of environnmental justice.

5.4.5.1 Local Economy and Employment

- The new storage alternative would

require an initial construction workforce of 20 workers for a duration of 8
nmonths for the installation of the ITRS in Tank 101-SY and retrieval systemin
Tank 102-SY (4 months for each tank). Eighty workers would be required for a
duration of 21 nonths for the construction of the RCSTS, 20 of whom would cone
from the existing workforce. |In addition, 150 workers would be required for
the construction of the NTF, expected to take 3 years. Twenty-five of the NTF
construction workers would cone fromthe existing site workforce, while the
remai ni ng 125 would be new hires. The workforce required to operate the I TRS
in Tank 101-SY, retrieval systemin Tank 102-SY, RCSTS, and NTF would total

59, all of whom would cone fromthe existing workforce. These workforce
figures are summarized in Table 5-27

Table 5-27
Effects of New Storage Alter native on Employment

Construction Oper ations
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Supporti ng
Act i ons
No. Existing/ Duration No. Exi sti ng/
Dur ati on
Jobs New Hires (nps) Assunpti ons Jobs New Hires
(yrs) Assunpt i ons
I TRS/ 20 20/ 0 8 Retri eval 4 4/ 0
Appr ox. Tanks 101-SY
Retri eval Systens built
2 and 102- SY
System i ndependent |y
woul d be
(101/102)
retrieved

sequentially

NTF (BE/W 150 25/125 36 50/0 50/0
30 TVWRS

option).

activities

complete in

30 years
RCSTS 80 20/ 60 21 5 5/0
30 TWRS

activities

complete in

30 years

Source: (VWHC 19959)

For every job created at the Hanford Site, 1.2 jobs are created locally. For
every new hire from outside the region of influence, 1.3 persons would nove
into the local region. The total enploynent multiplier is 2.2 and popul ation
growh is 2.2 x 1.3, or 2.86. These multipliers are based on the

soci oeconomi ¢ i nput/out put analysis performed by Pacific Northwest

Laboratories (PNL) in 1987 and 1989 (DOE 1991). All operations personne

woul d conme from the existing workforce. For 185 temporary construction jobs
(i.e., new hires) created at the Hanford Site under the new storage
alternative, 407 new jobs would be created locally. Sonme of these jobs may be
filled fromthe workers available in the community as a result of DOE cutbacks
expected in 1995. New hires noving into the region of influence are not
expected to increase popul ati on above 1995 peak |evels and would not have

si gni ficant socioecononic inpacts

5.4.5.2 Income

- Construction for the new storage alternative wuld generate

construction incone for the region of influence. It is expected this incone
woul d i npact beyond Benton and Franklin Counties, although a majority of the
income would flow into these two counties over a period of 2 years
Construction costs associated with services, goods, and nmaterials would
constitute the majority of the incone generated to the region of influence.
Potential fabrication of project conponents outside the |ocal area could
reduce the beneficial inconme inpacts to the local area

5.4.5.3 Population

- As discussed in Section 5.4.5.1, the population growh

mul tiplier has been determined to be 2.86. Therefore, assuming all 185 new
hires nove into the comunity from outside the region of influence, a
popul ati on increase of 529 could occur. However, the actual increase is
expected to be less since jobs nmay be filled by the avail able workforce
resulting from general DCE cutbacks at the Hanford Site. The actua
popul ati on increase depends on the availability of qualified workers for the
new construction jobs. The maxi mumincrease is approxinmately 10 percent of
the expected DOE cutbacks, and therefore, problens typically associated with
sudden popul ation growm h are not antici pated
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5.4.5.4 Housing

- The new storage alternative would not have a significant
i mpact on the housing market in the region of influence. The denand for
single-family units and rental units as well as other nodes of housing is
expected to decline as a result of the DOE cutbacks at the Hanford Site.
Housing for new hires is expected to be readily available as former Hanford
Site enpl oyees | eave the region of influence to pursue enployment el sewhere.
h? housi ng shortage or price increase is anticipated to result fromthis
al ternative.

5.45.5 Local Infrastructure

- Due to the relatively snall anmount of

tenporary enpl oynment, and therefore, population growh, the denmand for public
education, police and fire protection, and nedical service is not expected to
i ncrease above 1995 peak levels. In light of DOE cutbacks, overburdening of
these comunity services would not result fromthis alternative.

5.4.5.6 Environmental Justice

- As discussed above, the prinmary _

soci oeconomi ¢ |nEact of the new storage alternative would be from tenporary
construction workers hired for the project duration. However, this inpact
woul d be offset by DOE workforce reductions. In addition, no health effects
to any off-site population are anticipated. Therefore, no disproportionate

i mpacts to low-income or minority popul ations would occur as a result of this
alternative. Appendix C provides a nore detailed discussion of environnental
justice issues.

5.4.6 TRANSPORTATION

The follow ng sections summarize the inpacts to the Hanford Site
transportation system for the new storage alternative.

5.4.6.1 Vehicular Traffic and Circulation

- Potential transportation inpacts
fromthis alternative would result from both NTF, retrieval system and RCSTS
construction. Wile traffic inpacts for constructing the RCSTS portion of
this alternative would be identical to the additional 60 daily trips described
in Section 5.1.6.1, there would be additional construction traffic associated
with the NTF. As a worst case condition, construction of the NTF and
retrieval system would sinultaneously require up to 170 construction
personnel. Based on vehicle occupancy rates, an estinmated 126 additional
vehicle trips would be generated. Construction of the NIF is estinmated to
take 3 years. Because the amount of construction-generated vehicles would be
relatively small conpared to the daily traffic on these roadways and because
the affected roadways are currently operating at acceptable service |evels,
the incremental increase in traffic fromthe new storage alternative is not
expected to adversely affect roadway service |evels.

Since the RCSTS woul d be | ocated underground and operated renptely with
existing Hanford Site workforce (Trost, Epperson 1995), no increase in
vehicular traffic is expected to occur fromits operation. Sinmilarly, the
estimated 54-person operational workforce for the NTF and retrieval systens
woul d corme from the existing Hanford Site workforce (Trost, Epperson 1995)
resulting in no increase in vehicular traffic. No significant inmpacts to
roadways are anticipated due to the operation of the new storage alternative.

5.4.6.2 Other Transportation Facilities

- As described in Section 5.1.6.2,

bus line service, vessel traffic, and rail service would not be adversely
affected by the new storage alternative. Based on the available capacity of
all transportation routes affected by the new storage alternative and the
eercted I nfrequent use of these transport nodes, adverse inpacts to these
other transportation facilities are not expected.
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5.4.7 LAND USE

The new storage alternative would not alter the current or foreseeable future land use patterns or aesthetic and visual
resources of the 200 East and West and 600 Areas. Each of these topics are discussed in the following sections.

5.4.7.1 Land Use Patterns

- The new storage alternative would require the

commi tnent of approximately 50 ha (124 acres) of land for the RCSTS and NTF.
The area affected by the new storage alternative is currently used and
designated for waste storage and handling during the site cleanup m ssion.
The new storage alternative would be consistent with The Future for Hanford
Uses and Cd eanup (FSUWG 1992).

5.4.7.2 Aesthetic and Visual Resources

- To deternmine the inpacts to

aesthetic and visual resources, a visual assessnment was conducted, which
focused on the potential visibility of the new storage alternative from | ocal
roads, popul ation centers, and di spersed recreation use areas. Visual inpact
assessnent is based on the visual character of the NTF and the degree of
potential visibility to viewers in context with the local setting to determ ne
tPe degree of visual contrast or change resulting from the new storage
alternative.

Night lighting is comon throughout the 200 West and East Areas; therefore, it
is assunmed that additional lighting at the NTF would not be seen as a
significant change to night visibility. The assessnent of the technica
options for the new storage alternative focuses on the apparent size and shape
of the facilities in relationship to existing structures. The proposed
facilities would not have reflective surfaces; therefore, glare fromthe
proposed NTF woul d not be an issue.

The nost significant visual features of the NTF would be the support facility
bui | ding and stack. The support facility would be a two-story, 12,000-n2
gl?S,O??—ftZ) buil ding. The stack on a site would be approximtely 45-m (150-
t) tall.

The NTF woul d not have prom nent visual features as seen from public view ng
areas because of the distance from viewers which is no closer than
approximately 4 km (2.5 m) and the devel oped conditions near both site

| ocations (see Figure 5-3). O the two project areas, the proximty of the
200 West Area NTF location to State Hi ghway 240 would make it nore discernable
to the public. Visual inpacts, if any, associated with the RCSTS pipeline
woul d be short-termand prinmarily concerned with increased visibility of

ai rborne dust during the construction period.

The existing character of the 200 East and West Areas is industrialized and
the addition of the NTF at either location would blend in with prior

devel opnent. This would result in an overall visual change that would not be
readilﬁ apparent, due to view ng distances and the l|ack of visual contrast
with the inmredi ate surroundings.

5.4.8 CULTURAL RESOURCES

As discussed in Section 4.8, field surveys conducted over the 200 East and
West Areas, particularly in the vicinity of the optional sites for the NTF,
and the RCSTS corridor and its optional route segnents, have not identified
archeol ogi cal or historical sites of significance. In addition, no

archeol ogical or religious sites of Native Anerican concern have been
identified in the the proposed project area. As a consequence, construction
of the new storage alternative would not adversely affect cultural resources.

Cultural resource reviews have been performed for the areas identified for
revegetation. Two potential sites were located within the 530 ha (1, 300 acre)
area identified for habitat restoration. Cultural sites located in this large
area woul d be avoided during mitigation activities by excludin% wor kers from
the vicinity of these sites. Detailed avoi dance neasures for known sites wll
be specified in the MAP. 1In the event a potential resource is discovered
during construction, work would inmediately cease and a qualified
archaeol ogi st and the affected tribes would be contacted to determ ne whether
the materiral is of archaeological interest or cultural significance. |If

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212_4.html[6/27/2011 1:05:26 PM]



Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

cultural nmaterials are |ocated, procedures outlined in the NHPA and the
Hanford Cultural Resources Managenent Plan would be followed. Prior to an
site disturbance, a detailed MAP will fornalize field ﬁrocedures whi ch woul d
be utilized to prevent inpacts to cultural resources should they be
encount er ed

_Figure (Page 5-100) )
Figure 5-3. Project Visibility Analysis

549 ANTICIPATED HEALTH EFFECTS UNDER NORMAL CONDITIONS

This section discusses the potential cause and magnitude of health effects
that are anticipated to occur under normal conditions as the result of

i npl enentation of the new storage alternative. These health effects could
result from direct exposure to I1onizing radiation or inhalation of toxic and
radi oactive materials. The various types of health effects that could occur
and the relationship between exposure and health effects are discussed in
Appendi x E. This section evaluates health effects in terns of LCFs for

radi ati on exposures and in terns of ICR and systemic toxic effects for

chemi cal exposures. The new storage alternative is described in Section 3.1.4
and briefly summari zed here

The new storage alternative consists of continued punping of SST SW.s in the
200 West Area, construction of the NIF, construction of ITRS for Tank 101-SY
construction of a retrieval systemfor Tank 102-SY, construction of the RCSTS
retrieval and 1:1 dilution (diluent:waste) of the contents of Tank 101-SY, and
retrieval and 2:1 dilution of the sludge in Tank 102-SY. The NTF woul d be
used to store the diluted contents of Tank 101-SY and would be constructed
either in the 200 Wst Area or at one of two sites in the 200 East Area. |If
the NTF is constructed in the 200 East Area, a diversion box would be added to
the RCSTS to connect the NTF. The sludge in Tank 102-SY would be retrieved
using either the ITRS or PPSS

The ECSTS woul d be used for transfer of non-conplexed SW. and West Area
facility waste until no usable lines remain or the RCSTS becones operational
The RCSTS would be used for transfer of the retrieved and diluted sludge from
Tank 102-SY and conplexed SW.. |If the NTF is constructed in the 200 East
Area, the RCSTS would also be used to transfer the retrieved and dil uted
contents of Tank 101-SY

Activities considered as nornmal conditions under the new storage alternative
woul d incl ude

Facility Construction
Facility Operation S
Facility Decontamnination and Deconmi ssioni ng.

Each of these activities is discussed relative to health effects in the
foll owi ng sections.

5.4.9.1 Facility Construction

- Construction activities under the dilution
alternative would include:

NTF Construction .
Retri eval System Construction
RCSTS Constructi on.

Potential exposures of workers and nmenbers of the general public to direct
radi ation, radioactive materials, and chemnicals during construction activities
are discussed in the following |ist.

NTE Construction - No exposures to radioactive materials, direct

radi ation, or chem cals are anticipated during construction of the NTF.
Dust enissions would result from excavation, tenporary spoil storage
backfilling, and finish %;ading associated with the F in either the
200 East or West Areas, but would be reduced by wetting of disturbed
areas. Areas of surface and subsurface contam nation are known to exist
within the 200 East and West Areas éwHC 1991b, PNL 1994a). Areas within
and around existing process pits and diversion boxes are al so

contam nated. However, since all NTF construction and piping tie-ins
woul d be in uncontanminated areas in the 200 West and East Area sites, no
exposures are antici pated.

Retrieval System Construction - Construction of the ITRS for Tank 101-SY
and construction of either an | TRS or PPSS for Tank 102-SY woul d be
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expected to result in exposure of workers to direct radiation and to
ai rborne radioactive materials and chenicals.

Construction of one or nmore ITRSs in the SY Tank Farm woul d incl ude
erection of an |ICE building, construction of new punp and valve pits,
nmodi fication of existing Punp and valve pits, and construction of tank
m xi ng, transfer, and cooling systems (WHC 1994b). Sone construction
activities would be performed in contam nated areas. The potential for
such exposures woul d be greatest during installation of equipnent and
instruments in and around the tanks and their process pits. Exposures
could al so occur during excavation, grading, and construction in
potentially contam nated areas within the SY Tank Farm

The Tank 101-SY ITRS would use the mtigation 150-hp m xer punp
currently installed in Tank 101-SY to mix waste for retrieval
operations. The estimated dose to workers from direct radiation during
construction of this ITRS is 170 person-rem (personal conmunication Van
Beek 1995?. If it becanme necessary to renove the mitigation mxer punp
and install nore powerful mxers punps for retrieval of 101-SY, dose
woul d increase to 380 person-rem

Construction dose estimates are not available for either an I TRS or PPSS
for Tank 102-SY; however, the estimated dose to construct an |ITRS that

i ncl udes new m xer punps for Tank 103-SY is 400 person-rem (persona
communi cati on Van Beek 1995). Cesium 137Cs, is the(Fredoninant gamma-
emtting nuclide in both Tanks 103-SY and 102-SY, and since Tank 103-SY
inventory of 137Cs is 40 times greater than Tank 102-SY, it is unlikely
that dose during construction of an ITRS for Tank 102-SY woul d exceed
400 person-rem An EA has been prepared and a FONSI has been issued for
the PPSS for Tank 106-C (DOE 1995). Preparation of this tank for
sluicing requires installation and nodification of equiprment inside the
tank and in contam nated pits and, in this respect, is simlar to the
ITRS. Although the EA does not provide a specific estimte of
construction dose, Tank 106-C is a high-heat Watchlist tank containin
HLW and construction doses are expected to be sinmlar to or greater than
those for construction of a simlar system for Tank 102-SY

Based on this approach, retrieval system construction dose would be
expected to range from 170 person-rem for the planned I TRS for Tank 101-
SY to 780 person-rem for retrieval of both Tanks 101-SY and 102-SY
Based on an occupational risk factor of 4 x 10-4 LCF/ person-rem from
0.07 to 0.3 LCFs woul d be expected anpbng construction workers.

Radi ati on exposure during construction activities would be reduced by
decontanmi nation of work areas, applying the ALARA principle in planning
work tasks, and inplenenting procedures specific to the task and
conditions encountered. Exposure to airborne contam nants woul d be
fur}her reduced by using protective equipnent, fixatives, and tenporary
encl osures.

RCSTS Construction - Construction of the RCSTS would invol ve excavation
and other earth-noving activities along the 10-km (6.2-m) route and
work in and around contam nated areas such as existing piping, valve
pits, and diversion boxes. These activities and the resultant exposures
m?uld be identical to those discussed in Section 5.1.9 for the preferred
alternative.

The total estimated dose from direct radiation during construction work
in these contami nated areas is 26.3 person-rem (Light 1994) and, based
on an occupational risk factor of 4 x 10-4 LCFs per person-rem would be
expected to result in 0.01 LCFs. Exposure to direct radiation during
construction activities would be reduced by decontam nati on of work
areas, applying the ALARA principle in planning work tasks, and

i mpl ement 1 ng procedures specific to the task and conditions encountered.

Exposures to airborne radioactive material and chemicals would also be
possi bl e during construction activities in contam nated areas.

I nhal ati on exposures could occur during excavations and grinding or
cutting of contami nated pipelines and concrete. Release of airborne
contam nants to the environnent would be controlled using tenporary

encl osures or, for large outdoor areas, using wetting or soil fixatives.
QO her measures to control inhalation exposures would include

decontanmi nation of work areas, use of protective equipnent, and

i mpl enent ati on of procedures specific to the work.

5.4.9.2 Facility Operation

- Workers and nmenbers of the general public could )
be exposed to direct radiation and airborne radiological and chenmical
em ssions during nornmal operations involving the SY Tank Farm SW. punping
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activities, operation of the retrieval systems, and cross-site waste transfer
operations via both the ECSTS and RCSTS

Workers and nenbers of the general public could be exposed to the follow ng
eni ssions during these activities:

Di rect Radiation ) ) _
Ai rborne Em ssions of Radioactive Materials
Ai rborne Emi ssions of Chenmicals.

Estimated doses and resultant health effects for each of these exposures are
di scussed in the following Ilist.

Direct Radiation - Wrkers performng routine operations, maintenance,
and surveillance woul d be exposed to direct radiation during mxer punp
operations, SW punping, waste retrieval operations, and associ ated
cross-site waste transfers. Wth the exception of retrieval and

possi bl e cross-site transfer of Tank 101-SY in the place of continued
operation of the mitigation mxer punp, these activities are identical
to those discussed in Section 5.1.9 for the preferred alternative. Mny
of these activities are simlar to those now being performed by tank
farm workers.

Each of the new systens operated under the new storage alternative

i ncorporate many design features to minimze radiati on exposure. These
features include use of nodul ar, separable conponents to isolate and

m ni m ze contam nation; use of washable or stri p[:)abl e coatings to

m ni mze contam nation; and minimzation of the [engths of pipeline and
duct runs that would be subject to contamination. The retrieval
syslt(ems, I TRS or PPSS, would operate for approximately two weeks per

t ank.

Based on these considerations, the annual individual dose of 14 nrem
currently received by tank farm workers (Light 1994) is considered
representative of the dose that would be received by workers involved in
the new storage alternative. Based on an occupational risk factor of

4 x 10-4 LCFs per person-rem workers involved in operations under the
new storage alternative are not expected to incur any adverse health
effects as the result of exposure to direct radiation.

Ai rborne Enissions of Radioactive Materials - Wrkers and nenbers of the
general public could be exposed to airborne em ssions of radioactive
materials as the result of inplenentation of the new storage
alternative. These emi ssions would be identical to those under the
preferred alternative, except that emissions from Tank 101-SY with its
mtigation mxer punp would be replaced by em ssions fromthe brief
operation of the |TRS and subsequent em ssions from the NTF.

Retrieval of Tank 101-SY would nmake use of the existing mitigation m xer
punp. Operation of the m xer punps in Tanks 102-SY and 101-SY woul d
generate heat within the waste and could cause increased rel eases of

ai rborne radioactive material fromthe SY Tank Farm ventilation system
for the period of mixer punp use due to increased volatilization and
evaporation of the waste. Therefore, the ITRS design includes a cooling
systemto control tenperature during operation of the mxer punps.

Ai rborne enissions of radionuclides would occur fromthe NTF follow ng
retrieval and dilution of Tank 101-SY. The primary ventilation system
for the NTF would consist of a condenser, HEME, heater, HEMF, and two-
stage HEPA filter with a high-efficiency gas absorption (HEGA) between
the HEPA stages (DOE 1994b). Treated air would be discharged froma 46-
m (150-ft) tall, 1.8-m(6-ft) dianmeter stack. Doses for a nom nal and
extreme case were evaluated in National Em ssion Standards for Hazardous
Air Pollutants Application for Approval to Construct Milti-Function
Waste Tank Facility (DOE 1994b) for a four-tank NTF in the 200 East Area
and a two-tank NTF in the 200 West Area. The noninal case assunes a
heat |oad of 32,000 watts [110,000 British Thermal Unit (BTU)/hr] for
both tanks. The extreme case assunes a heat |oad of 205,000 watts
(700,000 BTU hr) for one tank and 32,000 watts (110,000 BTUW hr) for the
ot her tanks. Radionuclide em ssions for the nom nal and extrene cases
are shown in Table 5-28 for a two-tank NTF located in either the 200
East or 200 West Area.

Table 5-28
Radionuclide Emissions from the NTF

Emi ssions (CGi/yr)
Radi onucl i de
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Nom nal Case a Extreme Case b

3H 7.13 x 10-1 1.77 x 100

90Sr 7.93 x 10-8 5.96 x 10-7
90Y 7.77 x 10-8 5.83 x 10-7
106Ru NA 2.48 x 10-6
106Rn NA 2.46 x 10-6
113Sn NA 4,45 x 10-6
125Sb NA 2.21 x 10-5
1291 3.54 x 10-5 7.17 x 10-5
137Cs 2.27 x 10-9 1.51 x 10-8
137nBa 2.18 x 10-9 1.41 x 10-8

239Pu 1.92 x 10-11 3.70 x 10-11

Source: (DOCE 1994b)

aNom nal case assunes two tanks at 32,000 watts (110,000 BTU hr) and a
di scharge of 0.5 nmB/s [1,000 standard cubic feet per mnute (scfm].

bExtrene case assunes one tank at 32,000 watts (110,000 BTU hr), one
tank at 205,000 watts (700,000 BTU hr), and a discharge of 0.5 nB/s (1, 000

scfm.

The CAP88-PC computer program (DOE 1992d) was used to estinmate

i nhal ati on doses to the nmaximally exposed on-site and off-site
individuals and to the off-site popul ati on based on the NTF em ssions
shown in Table 5-28. The results are shown in Table 5-29 based on the
current site boundary. Based on these extrenely |ow doses, no adverse
health effects would be expected to result from operation of the NTF.

Ai rborne Enissions of Chemicals - Wrkers and nenbers of the general
public could be exposed to airborne em ssions of chemicals as the result
of emi ssions of chemical under the new storage alternative. These

em ssions would be identical to those under the preferred alternative,
except that emnissions from Tank 101-SY with its mitigation mxer punp
woul d be replaced by em ssions fromthe brief operation of the ITRS and
subsequent emnissions from the NTF.

Table 5-29
Estimated Annual Inhalation Dose from Airborne Emissions from the NTF

200 East Area 200 West Area

Nomi nal Extreme Nom nal Ext rene
Maxi mal | y Exposed On- 2.5 x 10-5 6.1 x 10-5 2.5 x 10-5 6.1 x 10-5
site Individual (nrem
Maxi mal | y Exposed OFf - 1.6 x 10-5 3.5 x 10-5 1.3 x 10-5 2.7 x 10-5
site Individual (nrem
Of-site Popul ation 8.5 x 10-4 1.9 x 10-3 8.5 x 10-4 1.9 x 10-3

(person-ren)

The existing Tank 101-SY nitigation m xer punp would be used for
retrieval operations. Operation of the ITRS nixer punp would generate
heat within the waste and could cause increased rel eases of airborne
chenmicals fromthe SY Tank Farm ventilation systemfor the period of

m xer punﬁ use due to increased volatilization and evaporation of the
waste. The ITRS design includes a cooling systemto control tenperature
during operation of the mxer punps. |If necessary, HEGA filters may be
added to the ventilation systemto provide additional control of VQOCs.

Cheni cal enissions fromthe NIF have been estimated for nom nal and
extreme cases (WHC 1994f). The nomi nal case assunes a heat |oad of
32,000 watts $110, 000 BTU hr) for both tanks. The extrene case assunes
a heat |oad of 205,000 watts (700,000 BTU hr) for one tank and 32, 000
watts (110,000 BTU hr) for the other tank. Chem cal enission estinates
fromtwo tanks for the nominal and extreme cases are shown in Table 5-
30. Airborne concentrations of these chenmicals at points within and
along the Hanford Site boundary are shown in Table 5-26.

Table 5-30
Chemical Emissions from the NTF

_ Em ssions (g/s)
Chenmi cal
Nom nal Case a Extreme Case b
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Acet one 2.2 x 10-3 2.3 x 10-3
Benzene NA 5.7 x 10-6
1- But anol 1.4 x 10-2 1.4 x 10-2
Carbon Tetrachl ori de NA 4.3 x 10-8
2- Hexanone 5.8 x 10-5 1.7 x 10-4
4- Met hyl - 2- Pent anone 4.1 x 10-3 1.2 x 10-2
Ker osene 1.4 x 10-10 1.7 x 10-2
Tri butyl Phosphate 1.4 x 10-10 4.1 x 10-10
Ammoni a 3.4 x 10-6 4.9 x 10-6
Ag 2.8 x 10-15 2.8 x 10-15
As 1.8 x 10-13 1.8 x 10-13
Ba 9.1 x 10-16 9.1 x 10-16
Ca 6.1 x 10-15 6.1 x 10-15
Cu 1.4 x 10-15 1.4 x 10-15
My 1.2 x 10-15 1.2 x 10-15
Na 3.3 x 10-11 3.3 x 10-11
Pb 4.1 x 10-15 4.1 x 10-15
Sb 5.6 x 10-15 5.6 x 10-15
Se 3.6 x 10-15 3.6 x 10-15
Al O2 1.2 x 10-11 1.2 x 10-11
OoH- 5.1 x 10-12 5.1 x 10-12
F- 9.8 x 10-13 9.8 x 10-13
Fe 3 1.7 x 10-12 1.7 x 10-12
Cr 3 4.6 x 10-13 4.6 x 10-13

Source: (WHC 1994f)

aNom nal case assunes two tanks at 32,000 watts (110,000 BTW hr) and a
di scharge of 0.5 nB/s (1,000 scfm.

bExtrene case assunes one tank at 32,000 watts (110,000 BTU hr), one
taPE)at 205, 000 watts (700,000 BTU hr), and a discharge of 0.5 n8/s (1,000
sc .

NA = Not Applicable

Three of these chemicals are Cass A toxins under Washi ngton
Admi ni stration Code (WAC) 173-460-150: benzene, arsenic, and lead. The
antici pated airborne concentrati ons of these chenicals would be orders
of magni tude bel ow applicable ASILs and no observable increase in cancer
fatalities would be expected. A nunber of chemicals in the NTF

em ssions are Class B toxins and have the potential to cause adverse but
noncar ci nogeni ¢ health effects. The 24-hour ASILs for these conpounds
are set at levels at which no health effects would be expected based on
occupati onal exposures. As seen in Table 5-26, airborne concentrations
of these chenicals are all far below these threshold levels. This
finding is consistent with the data from personal nonitors worn by
workers performng tasks in the SY Tank Farm

5.4.9.3 Facility Decontamination and Decommissioning

- The ITRS, NTIF, and

RCSTS are new facilities that would be constructed and would require
decont ami nati on and deconmi ssioning. Decontanination and deconm ssioni ng of
other facilities such as the existing DSTs, SSTs, and the ECSTS is not
considered in this EIS. Decontam nation and deconmi ssi oni ng of TWRS
facilities would be addressed in detail in a future EIS

The design of these new facilities incorporates the follow ng features that
woul d sinplify their decontanm nation and reduce the amount of materi al
requi red disposal as radi oactive waste:

Use of nodul ar, separable conponents to isolate and mnimze
cont ami nati on

Use of washable or strippable coatings to minimze contam nation

M ni mi zation of the |engths of pipeline and duct runs that would be
subj ect to contanination.

5.4.10 HEALTH EFFECTS UNDER ACCIDENT CONDITIONS

This section discusses the hunan health effects that could occur as the result
of potential accidents during the inplenentation of the new storage
alternative. Initiating events, frequencies of occurrence, and quantities of
respirabl e hazardous materials released during a range of potential accidents
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are discussed in detail in Appendix F. The types of health effects that can
occur and the relationship between exposure and health effects are discussed
in Appendix E. This section evaluates health effects in terns of LCFs for
radi ati on exposures. Health effects for exposures to chenicals durin?
accidents that involve exposure to both radioactive and toxic materials are
not specifically evaluated. A previous analysis (WHC 1994c) concl uded that
radi ol ogical releases are liniting in these cases provided the rel ease
duration is nmore than 2 minutes and 40 seconds. The m ninmum rel ease duration
of conbi ned radiol ogi cal and chem cal rel eases eval uated under the new storage
alternative is 2 hours.

The accidents considered in Appendi x F include scenarios both within and
beyond t he design bases of the facilities conprising the new storage
alternative. Terns used to categorize accidents and the correspon in?
frequency ranges are summarized in Table 5-3. Based on frequencies o
occurrence and quantities of hazardous materials released, a subset of these
aggidents was sel ected for evaluation of reasonably foreseeable health
effects.

The actions proposed under the new storage alternative involve the use of the
foll owi ng systens:

Exi sting Cross-Site Transfer System
New Tanks Facility

Repl acement Cross-Site Transfer System
Initial Tank Retrieval System

Past - Practi ces Sluicing System

The types and quantities of waste that would be handled by each system are
sumrarized in Table 5-31. Detailed characterizations of the wastes listed in
Tabl e 5-31 are provided in Appendix E. Accidents that could occur in each of
these systens are discussed in the follow ng sections. To bound the
probability of accidents under the new storage alternative, it is assunmed that
all wastes shown in Table 5-31 requiring cross-site transfer are transferred
usi ng the RCSTS

Table 5-31
Volumes of Tank Waste Transferred Under the New Storage Alter native
NTF in 200 West NTF in 200 East
Wast e Typea
Vol une Syst ens Vol une
(kgal )b Used (kgal )b
Salt well Liquid
Conpl exed 575 RCSTS 575
Uncharacteri zed 1,221 1,221
Non- Conpl exed 2,426 ECSTS 2,426
RCSTS
Salt Well Tot al 4,222 4,222
West Area Facility 469 ECSTS 469
Wast e RCSTS
101-SY Slurry (1:1) 2,198 | TRS 2,198
NTF
102-SY Slurry (0:1) 325 | TRS or 325
PPSS
RCSTS
Grand Tot al 7,214 7,214

Source: Salt Vell Volunmes (WHC 1995a)
Salt Well Punping Schedul e (WHC 1994b)
102-SY Slurry (WHC 1995c)

aTanks BX-111, T-111, and C- 106 are excl uded
bl kgal = 3,780 L

5.4.10.1 Existing Cross-Site Transfer System

- Transfer pipe breaks and spray

rel eases could occur during operation of the ECSTS under the new storage
alternative and result in release of tank waste to the soil colum and to the
at nrosphere. The ability of the ECSTS to handle slurry waste is currently
unknown and, as indicated in Table 5-31, it is assunmed that only non-conpl exed
SW. and WAFW coul d be transferred using the ECSTS. These transfers would be
made until the ECSTS fails or the RCSTS is avail abl e.
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5.4.10.2 New Tanks Facility

- The NTF woul d be constructed either at a site

in the southeast area of the 200 West Area (Figure 3-18) or at "Site E
"Site D' in the 200 East Area (Figure 3-19). A relatively large nunber

or
of

acci dent scenarios have been evaluated for the NTF (WHC 1994a, WHC 1994g), and

are sunmmarized in Appendix F, Section F.1.3. Based on the frequency of

occurrence and the quantities of respirable materials rel eased (see Table F-
3), the follomnn?faCC|dent scenarios were selected to represent the range of

adverse health effects that could be associated with the NTF:

Pressuri zed Spray Leaks
Beyond Desi gn Basis Tank Leak

During the interimperiod, the NTF would contain the diluted contents of Tank
101-SY. A dilution ratio of 1:1 (diluent:waste) is assumed. To bound health
effects associated with potential future use of the NTF, accident consequences

are also evaluated using BSWat a 1:1 dilution

Pressurized Spray Leaks - Pressurized spray |eaks could occur in NTF
transfer pits and valve pits. As with nost spray |eaks involving tank
wast e, consequences can be severe if the spray is not confined within
the pit. Spray |leaks could also occur in NTF transfer piping outside of

pits. The unmtigated case considered here has the nost severe

consequences of a group of unnmitigated spray |eaks involving both pits
and transfer piping (WHC 1994a, WHC 1994g). This accident 1nvolves a
spray release froma defective |eak detection riser flange on a transfer

Pipe ine. A sequence of seven events nust occur to pressurize the

ange and the flange nmust be defective for the release to occur.

The

probability that this would occur is estimated to range from extrenely
unlikely to not reasonably foreseeable. The basis for this |arge range

of probabilities is discussed in Appendix F, Section F.1.3.2.

The health effects that could result from an unnitigated pressured spray
release in the NTF are shown in Table 5-32. As indicated by the results
for 101-SY diluted waste, no adverse health effects would be expected
shoul d this accident occur during the interim period. These health

effects are based on a risk factor of 4 x 10-4 LCF/ person-rem for

wor kers and 5 x 10-4 LCF/ person-rem for the general population.

chance o

No
nHXIﬁH||¥ exposed individual would experience nore than a 3 in 100
devel oping a fatal cancer as the result of the accident (0.03

ICR) and no nore than 0.6 LCFs would be expected in a maxi mally exposed
popul ation. |If the accident involved BSW 300 LCFs would be expected in

Table 5-32

Estimated Health Effects from a NTF Unmitigated Spray Releases

under the New Storage Alternative

Rel ease Locati on NTF 200 West 200 East "FE"

Wast e 101- SY 101- SY

Dilution (diluent:waste) 1:1 1:1

Probability Incredible to Not Reasonabl e Foreseeabl e
Recept or I nvol ved Workers

I ndi vi dual Dose (rem 1.3 1.3

| CR 5 x 10-4 5 x 10-4

Recept or Uni nvol ved Workers

I ndi vi dual Dose (rem 69 69

I CR 0. 03 0. 03

Col | ective Dose (person-rem 320 660

LCF 0.1 0.3

Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 0. 06 0.074

| CR 3 x 10-5 4 x 10-5

Col | ective Dose (person-rem 1, 200 1, 200

LCF 0.6 0.6

Recept or CGeneral Public - Potential Boundary
I ndi vi dual Dose (rem 0.22 0. 091

| CR 1 x 10-4 5 x 10-5

Rel ease Locati on 200 West 200 East "FE"

Wast e BSW BSW

Di lution (diluent:waste) 1:1 1:1

Probability Not Applicabl e

Recept or I nvol ved Workers

I ndi vi dual Dose (rem 730 730

| CR 0.3 0.3

Recept or Uni nvol ved Workers

I ndi vi dual Dose (rem 38, 000 38, 000
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I CR

Col | ective
LCF
Recept or

| ndi vi dua
I CR

Col | ecti ve
LCF
Recept or

I ndi vi dua
I CR

Dose (person-rem

Dose (rem

Dose (person-rem

Dose (rem

t he general

possible if

Spra
unliﬁe
t hat cover
woul d result
extremely unlikely for

health effects would be expected for
Tank 101-SY waste or

ei t her

Beyond Design Basis Tank Leak -

acci dent

popul ati on and acute radiation effects,
death, would be expected for workers

20 20

1.8 x 105 3.7 x 105

70 100

General Public - Existing Boundary
33 41

0. 02 0. 02

6.8 x 105 6.8 x 105

300 300

Eggeral Public - Potential Boundary
0. 06 0.02

This spray re

The probability that

As indicated in Table 5-33,
a mti

BSWat a 1:1 dilution.

20
5.1 x 105
200

43
0.02
6.8 x 105
300

52
0. 03

| eaks inside NTF process and valve pits would be anticipated to
Iy events but their consequences are readily nmitigated by ensuring
bl ocks are in place.
ely to

Fossibly i ncl udi ng
¢ . 'S ease would not be
| eak detection risers were elimnated (WHC 1995e).

( such a sEray | eak
in the release of waste to the atnpbsphere is unl
t he NTF.

no adverse

asi s Tank | The beyond design basis tank |eak
scenario is initiated by an earthquake and uses very

conservati ve assunptions regarding the anmbunt of waste in the bel ow-

ground tank that would reac

acci dent
(WHC 19949).

ranges fromextrenmely unlikely to not

t he surface.

di luted Tank 101-SY waste inventory as shown on Table 5-34.
in the case of the diluted BSW Wth BSW the

health effects may occur

maxi mal | y exposed uni nvol ved worker woul d incur

The probability of this
reasonably foreseeabl e
No adverse health effects would be expected based on the

?ated NTF spray rel ease for

Adver se

an ICR of 0.1 (1 chance

in 10) and a single LCF would be expected anmpbng the nmaxi mum uni nvol ved

wor ker popul ati on.
of f-site popul ation.

Up to 4 LCFs could occur

5.4.10.3 Replacement Cross-Site Transfer System

- Transfer pipe breaks and
spray | eaks could occur
storage alternative
acci dent
preferred alternative

If the NTF is constructed in the 200 West

alternative, then only

acci dent

during the operation of the RCSTS under
tive. In cases where the same wastes would be transferred,
probabilities and health effects are the sane as those for the

probabilities and health effects would be identica

Area under

one RCSTS diversion box would be constructe
diluted contents of Tank 101-SY woul d not

be transferred.

t he new

t he new st orage

in the maxi mally exposed

and the

Accordingly,
to those for

preferred alternative (see Section 5.1.10.2 and Tables 5-5 through 5-11).

Table 5-33

t he

Estimated Health Effects from a NTF Mitigated Spray Releases

Rel ease Location

Wast e )

Dilution (diluent:waste)
Probability
Recept or

I ndi vi dua

I CR
Recept or

I ndi vi dua

I CR

Col l ective
LCF

Dose (rem

Dose
Dose

(rem
(person-rem

Recept or

| ndi vi dua
I CR

Col | ecti ve
LCF
Recept or

I ndi vi dua
| CR

Rel ease Location

Dose (rem

Dose (person-rem

Dose (rem

under the New Storage Alternative

200 West 200 East "E"
101- SY 101- SY
1:1 1:1

Unlikely to Extrenely Unlikely
I nvol ved Wrkers

1.6 x 10-6 1.6 x 10-6

< 10-7 < 10-7

Uni nvol ved Workers

3.3 x 10-4 3.3 x 10-4

1 x 10-7 1 x 10-7

0. 0016 0. 0032

6 X 10-7 1 x 10-6

General Public - Existing Boundary
5.7 x 10-7 7.2 x 10-7

< 10-7 < 10-7

0.011 0. 011

5 X 10-6 5 X 10-6

General Public - Potential Boundary
2.3 x 10-6 8.8 x 10-

< 10-7 < 10-7

200 West 200 East "FE"
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Wast e BSW BSW BSW

Di lution (diluent:waste) 1:1 1:1 1:1
Probability Not Applicabl e

Recept or | nvol ved Workers

I ndi vi dual Dose (rem 9.0 x 10-4 9.0 x 10-4 9.0 x 10-4
I CR 4 x 10-7 4 x 10-7 4 x 10-7
Recept or Uni nvol ved Workers

I ndi vi dual Dose (ren) 0.18 0.18 0.18

I CR 7 x 10-5 7 x 10-5 7 x 10-5
Col |l ective Dose (person-rem 0.87 1.8 2.5

LCF 3 x 10-4 7 x 10-4 0. 001
Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 3.2 x 10-4 3.9 x 10-4 4.2 x 10-4
I CR 2 x 10-7 2 x 10-7 2 x 10-7
Col | ective Dose (person-rem 6.0 6.0 6.0

LCF 0. 003 0.003 0. 003
Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 0. 0013 4.9 x 10-4 5.1 x 10-4
I CR 6 x 10-7 2 x 10-7 3 x 10-7

Table 5-34
Estimated Health Effects from a NTF Beyond Design Basis Tank L eak
under the New Storage Alternative

Rel ease Locati on 200 West 200 East "FE" 200 East "D
Wast e 101- SY 101- SY 101- sY
Dilution (diluent:waste) 1:1 1:1 1:1
Probability Extrenely Unlikely to Not Reasonably

For eseeabl e
Recept or | nvol ved Wbrkers
I ndi vi dual Dose (rem 0. 030 0. 030 0. 030
I CR 1 x 10-5 1 x 10-5 1 x 10-5
Recept or Uni nvol ved Wor kers
I ndi vi dual Dose (rem 0.43 0.43 0.43
| CR 2 x 10-4 2 x 10-4 2 x 10-4
Col | ective Dose (person-rem 2.4 4.5 6.5
LCF 9 X 10-4 0. 002 0. 003
Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 6.1 x 10-4 7.5 x 10-4 7.9 x 10-4
I CR ) 3 x 10-7 4 x 10-7 4 x 10-7
Col |l ective Dose (person-rem 14 14 14
LCF 0. 007 ) 0.007 0. 007
Recept or General Public - Potential Boundary
I ndi vi dual Dose (rem 0. 0022 9.2 x 10-4 9.6 x 10-4
| CR 1 X 10-6 5 x 10-7 5 x 10-7
Rel ease Locati on 200 West 200 East "E" 200 East "D
Wast e ) BSW BSW BSW
Di | ution (diluent:waste) 1:1 ) 1:1 1:1
Probability Not Applicable
Recept or | nvol ved Wbrkers
I ndi vi dual Dose (remn 16 16 16
I CR 0. 007 0. 007 0. 007
Recept or Uni nvol ved Wor kers
I ndi vi dual Dose (rem 240 240 240
| CR 0.1 0.1 0.1
Col | ective Dose (person-rem 1, 300 2,500 3, 600
LCF 0.5 1 1
Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 0.34 0.41 0.43
| CR ) 2 x 10-4 2 x 10-4 2 x 10-4
Col |l ecti ve Dose (person-rem 7,400 7,400 7,400
LCF 4 ) 4 _ 4
Recept or General Public - Potential Boundary
I ndi vi dual Dose (rem 1.2 0.51 0.53
I CR 6 x 10-4 3 x 10-4 3 x 10-4
If the NTF is constructed in the 200 East Area under the new storage

alternative

RCSTS.

a second RCSTS diversion box would be constructed to service the
NTF and the diluted contents of Tank 101-SY would be transferred using the

The addition of diluted contents of Tank 101-SY to the wastes

transferred using the RCSTS would result
probability of releases from RCSTS transfer pipe breaks under the new storage
alternative. The addition of this waste and of a second RCSTS diversion box
woul d slightly nore than double the total probability of an RCSTS spray

rel ease but only slightly increase the probability at a given diversion box.

in a slight increase in the

In terns of the accident frequency description and categories sunmmarized in
Table 5-3, the probabilities of RCSTS accidents would be the sane whether the
NTF is constructed in the 200 East or 200 West Areas.
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Transfer Pipe Breaks - Transfer pipe break accident scenarios for the
new storage alternative are identical to those for the preferred
alternative. The maxi mum | eak volunme rel eased to the environnment under
both alternatives would occur when the break is at the 244-A Lift
Station in the 200 East Area. The break could be initiated by an
excavation or a beyond design basis earthquake. The total probability
that an unmtigated RCSTS pipe |eak would occur under the new storage
alternative is incredible: 1.8 x 10-7 if the NTF is in the 200 Wst Area
and 2.6 x 10-7 if the NTF is in the 200 East Area.

Acci dent probabilities and health effects for each type of waste are
shown in Table 5-35. Based on risk factors of 4 x 10-4 LCF/ person-rem
for workers and 5 x 10-4 LCF/ person-rem for the general public, no
adverse health effects would be expected. |f the accident involved BSW
no adverse health effects would be expected for the nmaxinmally exposed

i nvol ved and uni nvol ved workers but 2 LCFs would be expected in both the
mexi mal 'y exposed uni nvol ved worker population and nmaxi mally exposed
general popul ation.

Table 5-35
Estimated Health Effects from a RCSTS Unmitigated Transfer Pipe Break
under the New Storage Alternative

Rel ease Locati on 244-A Lift Station (200 East Area)
Wast e 101- sY SW 102- SY/
VWAFW

Di | ution (diluent:waste) 1:1 0:1 ) 0:1

Probability Not I ncredi bl e Not
Reasonabl Reasonabl
For eseeabl e For eseeabl e

Recept or | nvol ved Wbrkers

I ndi vi dual Dose (rem 0. 020 0. 068 3.0

| CR 8 x 10-6 3 x 10-5 0.001

Recept or Uni nvol ved Wor kers

I ndi vi dual Dose (rem 0.29 1.0 43

I CR 1 x 10-4 4 x 10-4 0. 02

Col |l ective Dose (person-ren) 7.8 27 1200

LCF 0. 003 ~0.01 0.5

Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 5.9 x 10-4 0. 0021 0. 088

I CR ) 3 x 10-7 1 x 10-6 4 x 10-5

Col |l ective Dose (person-ren) 9.0 31 1, 300

LCF 0. 004 - 0.02 _ 0.7

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 7.3 x 10-4 0. 0025 0.11

I CR 4 x 10-7 1 x 10-6 5 x 10-5

Pressurized Spray Leaks - Pressurized spray |eak accident scenarios for
the new storage alternative are identical to those for the preferred
alternative. As discussed in Section 5.1.10.2, an unmtigated RCSTS
spray is not reasonably foreseeable during the interim period.

The probability of a mitigated RCSTS spray release is anticipated: 2.5 x
10-2 if the NTF is in the 200 West Area and 6.1 x 10-2 if the NITF is in

the 200 East Area. The latter probability includes accidents at both
Di versi on Box 1 and Diversion Box 2
The probability of nitigated RCSTS transfer pipe |eaks under the new

stora%e alternative is extrenely unlikely: 3.5 x 10-6 if the NTF is in
the 200 West Area and 5.0 x 10-6 if the NIF is in the 200 East Area.
Acci dent probabilities and health effects for each type of waste are
shown in Table 5-36. No adverse health effects would be expected for
any interimwaste or for BSW

Table 5-36
Estimated Health Effects from a RCSTS Mitigated Transfer Pipe Break
under the New Storage Alternative

Rel ease Location 244-A Lift Station (200 East Area)
Wast e 101- sY SW 102- SY/
VWAFW
Dilution (diluent:waste) 1:1 0:1 0:1
Probability Extrenely Extrenely I ncredible
Unlikely Unlikely
Recept or I nvol ved Workers
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I ndi vi dual Dose (rem 0. 0068 0. 024 1.0 3.8
3 x 10-6 9 x 10-6 4 x 10-4 0.001
Recept or Uni nvol ved Workers
I ndi vi dual Dose (rem 0. 099 0.34 15 55
I CR 4 x 10-5 1 x 10-4 0. 006 0.02
Col | ective Dose (person-rem 2.7 9.4 400 1, 500
LCF 0.001 0. 004 0.2 0.6
Recept or General Public - Existing Boundary
I ndi vi dual Dose (rem 2.1 x 10- 7.1 x 10-4 0.031 0.11
I CR 4 4 x 10-7 2 x 10-5 6 x 10-5
1 x 10-7
Col | ective Dose (person-rem 3.1 11 460 1,700
LCF 0. 002 0. 005 0.2 0.9
Recept or General Public - Potential Boundary
I ndi vi dual Dose (rem 2.5 x 10- 8.7 x 10-4 0. 038 0.14
I CR 4 4 x 10-7 2 x 10-5 7 x 10-5
1 x 10-7
Acci dent probabilities and health effects for nmitigated RCSTS spray
rel eases from Diversion Box 1 and Diversion Box 2 are shown in Table
5-37 for each type waste. Based on risk factors of 4 x 10-4 LCF/ person-
remfor workers and 5 x 10-4 LCF/ person-rem for the general public, no
adverse health effects would be expected for any interimwaste or BSW

for

mtigated RCSTS spray rel eases from either

Table 5-37

di ver si on box.

Estimated Health Effects from a RCSTS Mitigated Spray Release
under the New Storage Alternative

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dua
I CR
Recept or

I ndi vi dua
I CR

Col l ective
LCF
Recept or

I ndi vi dua
I CR

Col l ective
LCF

Dose (rem

Dose (rem

Dose (person-rem

Dose
Dose

(rem
(person-rem

Recept or

I ndi vi dua
I CR

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Dose (rem

Recept or

I ndi vi dua
I CR
Recept or

I ndi vi dua
I CR

Col | ective
LCF

Dose (rem

Dose
Dose

(rem
(person-rem

Recept or

I ndi vi dua
I CR

Col | ecti ve
LCF
Recept or

I ndi vi dua
| CR

Dose (rem

Dose (person-rem

Dose (rem

5.4.10.4 Initial Tank Retrieval System

- Transfer
coul d occur

Di ver si on Box 1 (200 West  Area)

101- SY 02 SY/ WAFW BSW

1:1 0 1 0: 1:1

Anti ci pat ed Anti ci pat ed Unllkely Not

Appl i cabl e

I nvol ved Workers

1.5 x 10-5 5.5 x 10-5 0. 0024 0. 0087

< 10-7 < 10-7 9 x 10-7 3 x 10-6
Uni nvol ved Wbrkers

8.2 x 10-4 0. 0029 0.12 0. 45

3 x 10-7 1 x 10-6 5 x 10-5 2 x 10-4

0. 0039 0. 014 0. 58 2.1

2 x 10-6 5 x 10-6 2 x 10-4 9 x 10-4
General Public - EXxisting Boundary

7.1 x 10-7 2.5 x 10-6 1.1 x 10-4 3.9 x 10-4

< 10-7 < 10-7 < 10-7 2 x 10-7

0. 015 0. 051 2.2 8.1

7 x 10-6 3 x 10-5 0. 001 0. 004
General Public - Potential Boundary

2.7 x 10-6 9.3 x 10-6 4.0 x 10-4 0. 0015

< 10-7 < 10-7 2 x 10-7 7 x 10-7
Di versi on Box 2 (200 East Area)

101- SY SW 102- SY/ WAFW BSW

1:1 0:1 0:1 1:1

Anti ci pat ed Anticipated Unlikely Not

Appl i cabl e

I nvol ved Workers

1.6 x 10-5 5.5 x 10-5 0. 0024 0. 0087

< 10-7 < 10-7 9 x 10-7 3 x 10-6
Uni nvol ved Workers

8.2 x 10-4 0. 0029 0.12 0. 45

3 x 10-7 1 x 10-6 5 x 10-5 2 x 10-4

0.011 0. 039 1.7 6.2

4 x 10-6 2 x 10-5 7 x 10-4 0. 002
General Public - Existing Boundary

9.4 x 10-7 3.3 x 10-6 1.4 x 10-4 5.2 x 10-4

< 10-7 < 10-7 < 10-7 3 x 10-7

0. 015 0. 051 2.2 8.1

7 x 10-6 3 x 10-5 0. 001 0. 004
General Public - Potential Boundary

1.1 x 10-6 4.0 x 10-6 1.7 x 10-4 6.3 x 10-4

< 10-7 < 10-7 < 10-7 3 x 10-7

pi pe breaks and spray | eaks
during the operation of the ITRS under

t he new storage
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al ternative.
Tank 101-SY and may
102- SY.

The I TRS would be used to retrieve and dilute the contents of
also be used to retrieve and dilute the sludge in Tank
A 1:1 dilution (diluent:waste)
n1t|gat|on of episodic gas releases is an issue.
(diluent:sludge) is required for Tank 102-SY sl udge.
designed to provide in-line dilution,
system during the earlier stages of retrieva

is anticipated for Tank 101-SY where
A minimumdilution of 2:1
Since the ITRS is
undi l uted waste would be present in the
To bound health effects,

acci dent consequences are based on radi onucl i de concentrations in undil uted

wast e.

The | TRS acci dent scenari os under the new storage alternative are identical to

those discussed in Section 5.1.10.3 for the preferred alternative,.

I TRS

accident probabilities are expected to be approximately the same for retrieval

of Tanks 101-SY and 102-SY.

effects for retrieval
preferred alternative.
retrieval
102- SY.

Health effects for unnmtigated and nmitigated |ITRS
transfer pipe |eaks are shown in Table 5-38 and 5-39 respectively.
of Tank 102-SY and BSW are identical

Health effects for ITRS transfer pipe |eaks during
of Tank 101-SY are only a few percent of those for retrieval

Heal t h
to those for the

of Tank

Health effects for unnitigated and nitigated | TRS spra¥ rel eases are shown in
e

Tabl es 5-40 and 5-41,

101-SY as wel |
retrieval

respectively.
for unmtigated | TRS spray releases during retrieva
as during retrieval
of Tank 102-SY woul d be expected to cause deaths anpbng exposed
workers due to acute radiation effects.

Adverse health effects would be expected
of both Tanks 102-SY and
of BSW Unnitigated spray rel eases during

In addition, 200 LCFs would be

expected in the nBX|naII¥ exposed worker popul ation and 700 LCFs expected in

the maxinmally exposed of
i nvol vin

102- SY slurry; however,

site popul ation.
Tank 101-SY slurry would be a few percent of those involving Tank
| atent cancer fatalities would stil
uni nvol ved worker and off-site popul ati ons.

Health effects for accidents

be expected in
Health effects of unmtigated

I TRS spray rel eases involving BSWwould be approximately ten times greater

than those for 102-SY slurry.
release is considered to be extrenely unlikely to incredible.

The probability of an ITRS unnitigated spray
No adverse

health effects would be expected for a mtigated | TRS spray rel ease.

Table 5-38

Estimated Health Effects from ITRS Unmitigated Pipe Breaks

Rel ease Locati on

Wast e

Dilution (diluent:waste)
Probability
Recept or

I ndi vi dua

I CR
Recept or

I ndi vi dual Dose (rem
I CR

Cngective Dose (person-rem

Dose (rem

Recept or

I ndi vi dua
| CR

Col | ective Dose (person-rem
LCF
Recept or

I ndi vi dua
I CR

Dose (rem

Dose (rem

under the New Storage Alternative

SY Tank Farm

101- SY 102- SY BSW

0:1 0:1 0:1

I ncredibl e I ncredible Not Applicabl e

I nvol ved Wirkers

0. 034 2.6 19

1 x 10-5 0. 001 0. 008

Uni nvol ved Workers

0.5 3 280

2 x 10-4 0.01 0.1

3.3 250 1, 800

0. 001 0.1 0.7

General Public - Existing Boundary

6.0 x 10-4 0. 045 0. 33

3 x 10-7 2 x 10-5 2 x 10-4

13 980 7,200

0. 007 0.5 4

General Public - Potential Boundary

0. 0018 0.14 1.0

9 x 10-7 7 x 10-5 5 x 10-4
Table 5-39

Estimated Health Effects from I TRS Mitigated Pipe Breaks

Rel ease Locati on

Wast e

Dilution (diluent:waste)
Probability
Recept or

I ndi vi dua

I CR
Recept or

I ndi vi dual Dose (rem

I CR )

Col | ective Dose (person-rem
LCF

Dose (rem

under the New Storage Alternative

SY Tank Farm

101- SY 102 SY BSW
0:1 0: 0:1
Anti ci pat ed UnI|ker Not Applicabl e
I nvol ved Workers

0. 0086 0.63 4.8

3 x 10-6 3 x 10-4 0. 002
Uni nvol ved Workers

0.13 9.4 69

5 x 10-5 0. 004 0.03
0. 83 62 460

3 x 10-4 0.02 0.2
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Recept or General Public - Existing Boundary

I ndi vi dual Dose (ren 1.5 x 10-4 0. 011 0. 083

I CR < 10-7 6 x 10-6 4 x 10-5

Col |l ective Dose (person-rem 3.3 250 1, 800

LCF 0. 002 0.1 0.9

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 4.6 x 10-4 0.034 0. 25

I CR 2 x 10-7 2 x 10-5 1 x 10-4
Table 5-40

Estimated Health Effects from an ITRS Unmitigated Spray Release

Rel ease Locati on

under the New Storage Alternative

SY Tank Farm

Wast e 101- SY 102- SY BSW

Dilution (diluent:waste) 0:1 0:1 0:1

Probability Extremely Unlikely to Not Applicable
I ncredi bl e

Recept or I nvol ved Workers

I ndi vi dual Dose (rem 19 1, 400 11, 000

| CR 0. 008 0.6 4

Recept or Uni nvol ved Workers

I ndi vi dual Dose (rem 1, 000 74, 000 5.5 x 105

I CR 0.4 30 200

Col | ective Dose (person-rem 5,700 4.3 x 105 3.2 x 106

LCF 2 200 1, 000

Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 0.91 68 500

I CR 5 x 10-4 0.03 0.3

Col | ective Dose (person-rem 18, 000 1.3 x 106 9.8 x 106

LCF 9 700 5, 000

Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 3.0 220 1, 600

I CR 0.001 0.1 0.8

Table 5-41

Estimated Health Effects from an ITRS Mitigated Spray Release

Rel ease Location

under the New Storage Alternative
SY Tank Farm

Wast e 101- SY 102- SY BSW
Dilution (diluent:waste) 0:1 0:1 0:1
Probability Anticipated to Unlikely Not Applicabl e
Recept or I nvol ved Workers

I ndi vi dual Dose (rem 1.4 x 10-6 1 x 10-4 7.7 x 10-4
| CR < 10-7 < 10-7 3 x 10-7
Recept or Uni nvol ved Workers

I ndi vi dual Dose (rem 7.2 x 10-5 0. 0054 0. 040

I CR < 10-7 2 x 10-6 2 x 10-5
Col | ective Dose (person-rem 4.2 x 10-4 0. 031 0. 23

LCF 2 x 10-7 1 x 10-5 9 x 10-5
Recept or CGeneral Public - Existing Boundary

I ndi vi dual Dose (rem 6.6 x 10-8 4.9 x 10-6 3.7 x 10-5
I CR < 10-7 < 10-7 < 10-7

Col | ective Dose (person-rem 0. 0013 0. 096 0.71

LCF 6 x 10-7 5 x 10-5 4 x 10-4
Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 2.2 x 10-7 1.6 x 10-5 1.2 x 10-4
I CR < 10-7 < 10-7 < 10-7

5.4.10.5 Past-Practices Sluicing System

- The PPSS could be used instead of

the ITRS for retrieva
health effects for
during retrieva

of Tank 102- SY.
the transfer
woul d be identica

] Acci dent scenari os,
pi pe breaks and spray | eaks that
to those for

probabilities,

this activity under

and
coul d occur
t he

preferred alternative (see Section 5.1.10.3 and Tables 5-10 and 5-11).

54.11 POTENTIAL MITIGATION MEASURES

Thi s section discusses the potenti al
alternative relevant to fugitive dust

of vegetation.

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212_4.html[6/27/2011 1:05:26 PM]

mtigation neasures for the new storage
and renoval



Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

Fugi tive dust emnissions during construction would be nitigated by watering of
?xposed areas and stabilizing spoils piles by use of vegetation or soi
i xative.

Construction of the new storage alternative would renpve vegetation from the

tank sites and associated facility maintenance areas. In addition,
construction staging, |aydown, and spoils stockpiling areas would require the
removal of vegetation and would disturb soil, but these areas woul d be

avai l abl e for revegetation after conpletion of construction. The areas

di sturbed for construction of the RCSTS would be revegetated after
construction, except for the parts requiring access for nonitoring and

mai ntenance. All these |land areas would have |ong-term changes in vegetation
cover. See Appendix D for details of the revegetation and mitigation plan.

5.5ANTICIPATED IMPACTSOF THE NO ACTION ALTERNATIVE

The no action alternative consists of continued interimstabilization of SSTs
by salt well punmping. SW in SSTs in the 200 West Area, residual free liquid
supernatant from Tank 102-SY and WAFW woul d be transferred to the 200 East
Area through the ECSTS. Flammble gas nitigation for Tank 101-SY woul d be
acconpl i shed by continued operation of the mitigation mxer punp. No waste
woul d be transferred from Tank 101-SY

5.5.1GEOLOGY, SEISMOLOGY, AND SOILS

No inpact on geol ogical resources or soils would be expected fromthe no
action alternative. Because the facilities already exist, there would be no
need for site nodification.

5.5.2 WATER RESOURCES AND HYDROLOGY

No new contami nants are expected to be released to the surface or groundwaters
by the no action alternative. The potential for accidental releases is

di scussed in Section 5.5.10. Even in the unlikely event of a transfer |ine
break in the ECSTS, groundwater resources would be protected by the thick
vadoze zone in this area and the tendency for many radionuclides to be
retained in the soils. Present waste streans discussed in Section 4.2 which

i nfluence the surface and ground-water reginmes would remain unchanged. No new
i mpacts would result.

553PHYSICAL ENVIRONMENT

The inpacts from operations of SSTs and Tank 101-SY have been evaluated in
terms of the following elenments of the environnent:

Ar Quality
Radi ati on
Sound Level s and Noi se.

5.5.3.1 Air Quality

- Emissions from Tank 101-SY are rel eased from stack
296- P-23. Enmissions from Tank 102-SY are also included in this stack. This
stack and 127 other em ssion sources, inclusive of the subject SSTs, are
regi stered with the Washi n?ton Department of Health. The nonitoring program
for stack 296-P-23 is conpliant with the requirenents of 40 CFR 61, National
Eni ssion Standards for Hazardous Air Pollutants, and records the radi onuclide
em ssions as total al pha and total beta and would be less than 0.1 nremyr to
the nmaximally exposed individual if all control devices were renoved. As
described in Section 5.5.9, chemical em ssions from normal operations of SSTs
do not exceed regulatory standards. Public exposures resulting fromthese
rel eases are below all applicable limts (DOE 1992c). A discussion of
gel e_asessfgogn Tank 101-SY under the no action alternative is provided under
ection 5.5.9.

5.5.3.2 Radiation

- Airborne emi ssions of radioactive materials from nornal .
operation of facilities proposed under the no action alternative would not
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result in any neasurable increase in radioactivity in off-site environnmenta
medi a. Environnental media include air, water, soil, vegetation, and ani nals.
Enmi ssions fromall 177 existing tanks are already a minor contribution to
overall site em ssions (DCE 1992c) and |levels of radioactivity in the Hanford
Site environs has decreased since production activities ceased (PNL 1993).

5.5.3.3 Sound L evels and Noise

- No change in existing sound |evels and noise
woul d result fromthe no action alternative

5.54BIOLOGICAL AND ECOLOGICAL RESOURCES

The no action alternative would not involve new construction or nodification
of the environnent. Hence, there would be no new biol ogi cal or ecol ogica
i mpacts.

5.55POPULATION AND SOCIOECONOMIC IMPACTS

No additional workers would be required to inplement the no action
alternative. Since all workers required to continue existin% operations are
al ready enployed at the Hanford Site and incorporated into the |ocal and
regi onal econony, there would be no increnental increase in regiona

enpl oynment, income, or population growh as a result.

5.5.6 TRANSPORTATION

The no action alternative would not result in any adverse inpacts to the
existing Hanford Site road and rail way transgortation systens. Since no new
construction or operational personnel would be required to operate the

exi sting m xer Bunp and ECSTS, no additional construction or operationa
vehi cl es woul d be generat ed.

5.5.7LAND USE

Under the no action alternative there would be no changes in land use in the
200 East and West Areas. These areas would continue to be used for waste
managenent activities and facilities. As a result, the no action alternative
woul d be conpatible with existing and pl anned | and uses.

There would be no visual inpacts with the no action alternative. Al existing
buil dings and facilities are part of the existing environnment and the visua
| andscape.

55.8 CULTURAL RESOURCES
Cultural resources would be unaffected by the no action alternative.
55.9ANTICIPATED HEALTH EFFECTS UNDER NORMAL CONDITIONS

This section discusses the potential cause and magnitude of health effects
that are anticipated to occur under nornal conditions as the result of

i mpl enentation of the no action alternative. These health effects may be the
result of direct exposure to ionizing radiation or inhalation of toxic and
radi oactive materials. The various types of health effects that could occur
and the relationship between exposure and health effects are discussed in
Appendi x E. This section evaluates health effects in terns of LCFs for

radi ati on exposures and in terns of ICR and systenic toxic effects for

chem cal exposures. The no action alternative is described in Section 3.1.5
and briefly summari zed here

The no action alternative consists of the continued operation of the Tank

101- SY mi xer punp, continued punﬁing of SW in the 200 West Area, and
continued nmanagenent of WAFW The ECSTS would be used for cross-site transfer
of these wastes to the 200 East Area. This would require mixing of the TRU
sludﬁe in Tank 102-SY with conpl exed SW and could result in the dissolution
of the sludge. The inpacts of the dissolution of this sludge have not been
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determ ned beyond the fact that creation of additional TRU waste in the tank
farms would be inconsistent with DOE O der 5820.2A which provides for

m nim zing the production of TRU waste. The ECSTS is near the end of its
design life. the six pipelines in the ECSTS, only one is currently usable.
One [ine remains to be pressure tested. The remaining four lines are believed
to be plugged. Considering its age and condition, the failure of the ECSTS
prior the end of the interimperiod is a distinct possibility.

Activities considered as nornmal conditions under the no action alternative
woul d incl ude

Facility Construction
Facility Operations o
Facility Decontami nation and Decomnm ssioni ng.

Each of these activities relevant to health effects is discussed in the
foll owi ng sections.

5.5.9.1 Facility Construction

- There would be no construction activity under
the no action alternative

5.5.9.2 Facility Operations

- Facility operations under the no action
alternative would include operation of the Tank 101-SY jet mixer punp, salt
wel | punping activities, and cross-site transfer operations via the ECSTS.
These activities involve sanpling and nonitoring of waste and ventilation
?ys;FnB, i nspection and surveillance, and mai ntenance of equipnent and
acilities.

Workers and nenbers of the general public could be exposed to the follow ng
eni ssions during these activities:

Direct Radiation
Ai rborne Eni ssions of Radi oactive Mteria
Al rborne Emi ssions of Chenicals.

Esti nat ed doses and resultant health effects for each of these exposures are
di scussed in the following |ist.

Direct Radiation - Wrkers performng routine operations, maintenance,
and surveillance woul d be exposed to direct radiation during mxer punp
operations, SW punping, and associated cross-site waste transfers.
These activities are essentially the same as those now perforned by tank
farm workers.

Wor ker exposure records prior to construction of DSTs indicate that tank
farm workers had received an average annual dose of 630 nrem from direct
radi ati on exposure (DOE 1980). The DSTs are now the main focus of tank
farm operations and include many design features such as inproved
shielding and renotel y-operated and renptel y-nonitored systens. An

exam nation of nore recent radiation exposure records of tank farm
workers indicates that the average annual individual dose has dropped to
14 mrem (DOE 1992b). Activities perforned by these workers include SW
punping and inter-farm transfers.

Use of the ECSTS is not reflected in the nore recent exposure records
and may result in a small increase in tank farm worker exposure. The
systemis near the end of its design life and is expected to require

frequent inspection and mai ntenance. These activities would require

increased entry to contanmi nated areas. Considering the very |ow

exi sting exposure |levels, no adverse health effects would be expected
fromdirect radiati on exposure under the no action alternative.

Ai rborne Enissions of Radioactive Material - Wrkers and nmenbers of the
eneral public could be exposed to airborne em ssions from SSTs awaiting
i nal disposition during SW. punping, or fromthe SY Tank Farm

Airborne enissions of radioactive materials fromthe Hanford Site are
reported annually in several docunents. Emissions fromfacilities
managed by VWHC are reported in Environnental Releases for Cal endar Year
1993 (WHC 1994hL. These data along with data on em ssions from
facilities at the Pacific Northwest Laboratory nanaged by Battelle
Menmorial Institute are reported in Radionuclide Air Em ssion Report for
the Hanford Site, Calendar Year 1993 (DOE 1994a). This report also uses
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nmet eorol ogi cal data for the year being reported and the CAP-88PC
comput er program (DOE 1992d) to estimate annual dose to the maximally
exposed individual. The Hanford Site Environnmental Report for Cal endar
Year 1993 (PNL 1994a) uses the sane enission and neteorol ogi cal data
together with the GENIl conputer pro?ran1(PNL 1988a, PNL 1988b, PNL
1988F) to estimate annual dose to off-site individuals and the off-site
popul ati on.

Airborne enissions of radionuclides fromthe 200 East and West Areas
during 1993 are discussed in Section 4.3.2. Annual doses estimated from
these releases are sumuarized and conpared to annual doses for all
airborne releases in Table 5-42.

Table 5-42
Estimated Annual Doses (mrem) for 1993 Airborne Emissions
from the 200 Areas

GENIl a CAP-88PC b
Pat hway
200 Areas Al Areas 200 East 200 West
Ext ernal c 2 x 10-6 3 x 10-4 NR NR
I nhal ati on 0. 001 0.01 NR NR
Foodsd 6 x 10-4 8 x 10-4 NR NR
Tot al 0. 0016 0.011 0. 0012 0. 0012
aSour ce: PNL 1994a
bSour ce: DOE 1994a
cl ncl udes i mrersion and ground-de osi ted radi onucl i des.
dl ndi cates consunption of foodsturf contami nated by deposition of
ai rbor ne radi onucl i des.

NR = Not reported

The CAP-88PC and GENI| prograns considered similar eﬁposure pathm%¥s
glnhalatlon, i mersion, direct radiation, ingestion of contam nate
oods) but use sonmewhat different paranmeter values, particularly for
biotic transfer and uptake and are therefore not expected to yield
identical results.

Ai rborne enissions from nost tanks are filtered and di scharged through
stacks equipped with flow nonitors and sanplers. A single stack may
serve a group of tanks or an entire tank farm Al Hanford Site stacks
emtting radionuclides are classified as major or mnor stacks dependin
on whet her annual dose to the nearest residence would exceed 0.1 nremi
stack effluents were released without any treatment. The stacks serving
sone or all of the tanks in the AP, AY, AZ, C, AW and AN tank farns in
the 200 East Area and in the SY and SX Tank Farns in the 200 West Area
are classified as mgjor stacks (DOE 1994a). The renaining tanks and
tank farnms either do not vent through stacks or are classified as mnor
stacks. In 1993, enissions from ngjor stacks in tanks farms accounted
for 1 percent (1.3 x 10-5 nrem) of total dose from all stack em ssions
in the 200 East Area and 0.003 percent (3.1 x 10-8 nren) of the total
dose fromall stack em ssions in the 200 West Area. The popul ati on dose
fromall airborne em ssions fromthe 200 Areas in 1993 was 0.17 person-
rem These doses are considered to be representative of those that
woul d be associated with airborne emni ssions under the no action
alternative. Based on a nonoccupational risk factor of 5 x 10-4 LCFs
per person-rem no adverse health effects are expected to occur in the
orf-site_population as the result of inplementation of the no action
alternative

Ai rborne Enissions of Chemicals - Wrkers and nenbers of the genera
public could be exposed to airborne chemicals during SST salt well

punpi ng, nanagenent of West Area facility wastes, routine operations in
the SY Tank Farm including mitigation mxer punp operation.

Historicallﬁ, ai rborne concentrations of chemcals were not routinely
nmoni t ored; however, an extensive nonitoring programwas initiated in
1992. In the first year of the programarea nonitoring was initiated in
the vicinity of SST tank farns. Only 78 of 2,956 neasurenents showed
organi c vapors in excess of 2.0 ppm In 1993 personal nonitoring of
workers performng tasks in the tank farns was added and in 1994
nonitoring of selected sources such as tank vents was initiated. The
results of personal nonitoring of workers in the S, SX, SY tank farns
are summarized in Table 5-43, and conpared to regulatory limts
established by the OSHA. The S and SX tank farns are of interest since
they still contain SW.. The SY Tank Farmis of interest since SW and
other wastes are stored and staged in Tank 102-SY prior to cross-site
transfers. No nmonitored |evels exceeded the OSHA [inmts and nost are an
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order of mmgnitude less. Based on these data, neither site workers nor
the public are at any risk from chem cal em ssions from these tanks

farns.
Table 5-43
Airborne Concentrations of Toxic Chemicals
in the Vicinity of the S, SX, and SY Tank Farms

OSHAa

8-H TWA
Chemical (ppm
Concentrati on Range
Ammoni a 50
0.20 ppm
Fwdrogen Cyani de 10

0. 03 ppm

Pent ane 600
16 ppb
Acet one 1, 000
34 ppb
Carbon Disul fide 4
52
Hexane 50
8bggyp Et hyl Ketone (2-Butanone) 200
2-N®tﬁyl Hexane N A
5.9 pp
1 1,1- Trlchloroethane 350b
3 N@tﬁyl Hexane N A
9.7 pp
Carbon Tetrachl ori de 2
0. 26 ppb
Benzene 1
9.2 ppb
Hept ane 400
14.8 F pb
But ano 50c
7.2 ppb
Met hyl cycl ohexane 500
12.9 ppb
Tol uene 100
23.9 ppb
Et?ylbenzene 100
p- Xyl ene 100
18.8 ppb
0- Xyl ene 100
7.1 ppb

Source: Toxnet 1995

aOSHA regulatory limts for acceptable worker exposure, average over 8

bNational Institute for Cccupational Safety and Health (N OSH)
reconmended 8-hr average exposure [imt.

cNI OSH recomended celling, limt not to be exceeded.

N A = Not Avail abl e.

hour s.

5.5.9.3 Facility Decontamination and Decommissioning

- No new facilities
woul d be constructed under the no action alternative. The decontam nation and
deconmi ssioning of other facilities such as the existing DSTs and SSTs and the
ECSTS considered in this EIS and of TWRS facilities are to be addressed in
detail in a separate, future EIS

5510 HEALTH EFFECTS UNDER ACCIDENT CONDITIONS

This section discusses the human health effects that could occur as the result
of potential accidents during the inplenentation of the no action alternative.
Initiating events, frequencies of occurrence, and quantities of respirable
hazardous materials released during a range of potential accidents are
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di scussed in detail in Appendix F. The tyﬁes of health effects that can occur
and the relationship between exposure and health effects are discussed in
Appendi x E. This section evaluates health effects in terns of LCFs for

radi ati on exposures. Health effects for exposures to chenicals durin?
accidents that involve exposure to both radioactive and toxic materials are
not specifically evaluated. A previous analysis (WHC 1994c) concl uded that
radi ol ogical releases are liniting in these cases provided the rel ease
duration is at least 2 mnutes and 40 seconds. The m ninum rel ease duration
of conbi ned radiol ogical and chem cal rel eases eval uated under the no action
alternative is 2 hours.

The accidents considered in Appendi x F include scenarios both within and
beyond t he desi gn bases of the options and facilities conprising the no action
alternative. Terns used to categorize accidents and the correspondin
frequency ranges are summarized in Table 5-3. Based on frequencies o
occurrence and quantities of hazardous materials released, a subset of these
aggidents was sel ected for evaluation of reasonably foreseeable health

effects.

Under the no action alternative the ECSTS woul d be used for interimtransfer
of waste fromthe 200 West Area to the 200 East Area. The types and
quantities of waste that would be handl ed by the ECSTS are summarized in

Tabl e 5-44. Detailed characterizations of the wastes listed in Table 5-44 are
provided in Appendix E. Accidents that could occur in the ECSTS are discussed
In the follow ng section. To bound the probability of accidents under the no
action alternative, it is assuned that all wastes shown in Table 5-44 are
handl ed using the ECSTS. As a consequence of this assunption, conplexed SW
woul d be mxed with the TRU sludge in Tank 102-SY. This could result in

Table 5-44
Volumes of Tank Waste Transferred from the 200 West Area under the No
Action Alternative

2aite Typea Vol une (kgal) b Systens Used
Conpl exed 575 ECSTS
Unchar acteri zed 1,221
Non- Conpl exed 2,426 ECSTS

Salt Well Total 4,222

WAFW 469 ECSTS

Grand Tot al 4,691

Source: Salt Vell Volunmes (WHC 1995a)
Salt Well Punping Schedul e (WHC 1994b)
102- SY Supernatant (VWHC 1995c)

al kgal = 3,780 L
bTanks BX-111, T-111, and 106-C are excl uded

di ssolution the sludge and an increase in the volune of TRU waste. Estimates
of the quantities of TRU nuclides that could dissolve are not avail able;
however, the radiological characteristics of WAFW are assuned in this EIS to
be the same as those of Tank 102-SY slurry. Since this slurry would contain
all of the TRU in Tank 102-SY, health effects for this waste should bound
those that could result fromtransfer of conplexed SW containing dissolved
TRU from Tank 102- SY

Exi sting Cross-Site Transfer System - Transfer pipe breaks and pressurized
spray | eaks could occur during operation of the ECSTS under the no action
alternative. Some of these events could result in releases to the soil colum
or to the atnosphere while others would be largely confined within the ECSTS
encasenent or diversion boxes (WHC 1989). These accidents are discussed in
detail in Appendix F, Section F.3.1. This section discusses health effects of
the nore significant of these accidents and al so addresses operationa

failures of the ECSTS

Transfer Pipe Leaks - Transfer pipe breaks in the ECSTS could be caused
by excavations, earthquakes, or operational failures of welds or pipes.
Breaks caused by excavations or earthquakes could rupture both the

pi peline and its encasenent and result in the result of waste to the
sol |l colum and at nosphere.

An earthquake producing horizontal ground notion in excess of 0.05 g

woul d be expected to rupture both the ECSTS transfer lines and their
concrete encasenent (WHC 1989) and is considered to be an unnitigated
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acci dent.

A nmitigated case has not been anal yzed

The frequency of a

0.05 g earthquake is estinated to be 6.7 x 10-3 /gr (Per sona

conmuni cati on,
about
Tabl e 5-44.
to performmateria
ECSTS durin
event tree

Farnsworth 1995). At 190 L/min ﬁS

10 weeks would be required to transfer al

Taking into account failure to perform nanual
bal ance, the Frobability of a seismc rupture of the

this tine is extrene

or the RCSTS excavation pipe brea

gpn), a total of
t he wastes shown in
shut of f and
y unlikely (3.0 x 10-6). Applying the
i di scussed in Section

5.1.10.2 to the ECSTS under the no action alternative yields a

probability of incredible (4.5 x 10-7) for the |eak.

The total

probability of an unmitigated ECSTS transfer pipe |eak under the no
action alternative is extrenely unlikely (3.4 x 10-6).

The consequences of the unmti
Based on a ris
workers and 5 x 10-4 LCF/ person-rem for the genera

in Tabl e 5-45

e |leak are shown
/ person-rem for
public, no adverse

ated ECSTS transfer pi
factor of 4 x 10-4 L

health effects would be expected for accidents involving SW, WAFW or
BSW A 1:1 dilution is assuned for BSWto better reflect the | ow solids

content of the wastes that would actually be transferred.

The ability

of the ECSTS to transport slurries is currently unknown.

Table 5-45

Estimated Health Effects from an ECSTS Unmitigated Transfer Pipe Break

Rel ease Locati on

Wast e )

Dilution (diluent:waste)
Probability
Recept or

I ndi vi dua

I CR
Recept or

I ndi vi dua

I CR )

Col | ective Dose (person-rem
LCF

Dose (rem

Dose (rem

Recept or

I ndi vi dua
| CR

Col | ective Dose (person-rem
LCF

Dose (rem

Recept or

I ndi vi dual Dose (rem
| CR

Rel ease Location
Wast e

Di lution (diluent:waste)
Probability
Recept or

I ndi vi dua

I CR
Recept or

I ndi vi dua

I CR )

Col | ective Dose (person-rem
LCF

Dose (rem

Dose (rem

Recept or

I ndi vi dua
| CR

Col | ective Dose (person-rem
LCF

Dose (rem

Recept or
I ndi vi dual Dose (rem
I CR

erati onal

the soil

of waste could be pump

colum or atnosphere would occur
ed into the encasenent.

under the No Action Alternative

Di versi on Box 241-UX-151 (200 West Area)
BSW

SW WAFW

0:1 0:1 1:1

Unli kel y Unli kely Not Applicabl e
I nvol ved Wrkers

0. 019 0. 80 3.0

7 x 10-6 3 x 10-4 0. 001

Uni nvol ved Workers

0. 27 12 43

1 x 10-4 0. 005 0. 02

1.8 76 280

7 x 10-4 0. 03 0.1
General Public - Existing Boundary

4.1 x 10-4 0. 017 0. 064

2 x 10-7 9 x 10-6 3 x 10-5
8.5 360 1, 400

0. 004 0.2 0.7
General Public - Potential Boundary

0. 0013 0. 055 . 20

6 x 10-7 3 x 10-5 1 x 10-4
Di versi on Box 241-ER-151 (200 East Area)
SW WAFW BSW

0:1 0:1 1:1

Unli kel y Unli kely Not Applicabl e
I nvol ved Wrkers

0. 019 0. 80 3.0

7 x 10-6 3 x 10-4 0. 001

Uni nvol ved Workers

0. 27 12 43

1 x 10-4 0. 005 0. 02

4.1 180 650

0. 002 0. 07 0.3
General Public - Existing Boundary

5.0 x 10-4 0. 021 0. 079

2 x 10-7 1 x 10-5 4 x 10-5
8.5 360 1, 300

0. 004 0.2 0.7
General Public - Potential Boundary

6.0 x 10-4 0. 026 0. 096

3 x 10-7 1 x 10-5 5 x 10-5

pi pe breaks in the ECSTS are not expected to result in |oss
of secondary contai nnent
that the concrete encasenent

If it is assumed for purposes of analysis
is currently intact, no release of waste to
however, thousands of gallons

G ven the age and

perceived unreliability of the sKstenl such an event could lead to a

decision to discontinue use of t
consi dered these types of
Based on a failure rate of 1 x 10-10/hr-ft for stainless steel
applying an error factor

e ECSTS. The ECSTS SAR (WHC 1989)

| eaks but did not estinmate their frequency.
pi pe and
of 30 to account for the aged condition of the

ECSTS (WHC 1995i) yields a failure frequency of 0.49/yr for a single 5.6

km (3.5-m) length of ECSTS pipe

The probability of a failure during
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the 10 weeks (0.178 yr) needed to transfer |iquids under the no action

alternative is 8. 7 x 10-2.

The correspondi ng probability for a 10-km

(6.5-m) length of RCSTS pipeline transferring the sane volunme is 1.8 x

10- 3.

Pressuri zed Spray Leaks - ]
and punp pits are not unconmon events at the Hanford Site

val ve pits,

Spray | eaks inside ol der diversion boxes,

and can have severe consequences if the spray is not confined within the

pit.

The probability of an unmitigated (unconfined) spray release fromthe
ECSTS di versi on boxes during ECSTS usage under the no action alternative

is extrenel
shown in Table 5-46,

unlikely with an estinmate
adverse health effects woul d be expected anong the

probability of 4.0 x 10-6. As

nomi nal | y exposed uni nvol ved worker popul ation %2 LCFs) and the

maxi mal |
WAFW  The
incredible (4 x 10-7).

woul d be expected for

exposed off-site ﬁopulation (7 LCFs)
robability of t

Heal th effects of the sanme accident involving

BSW woul d be approximately four times higher.

ECSTS unmitigated spray rel eases involving SW.

t | or accidents involving
e accident while transferring WAFW i s

No adverse health effects

If the spray leak is nmitigated by cover blocks being in place, the

probability of a spray release is anticipated (3.6 x 10-2
nuch smaller quantity of waste would be rel eased. (

doses to maxinally exFosed i ndi vi dual s and popul ati ons woul d
be very low and no observabl e hea

Tabl e 5-47

)-2); however, a
As indicated in

th effects would be expected.

Table 5-46

Estimated Health Effects from an ECSTS Unmitigated Spray Release

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Recept or

I ndi vi dua
I CR
Recept or

I ndi vi dua
I CR

Col | ective Dose (person-rem
LCF
Recept or

I ndi vi dual Dose (rem
I CR

Col | ective Dose (person-rem
LCF

Dose (rem

Dose (rem

Recept or

I ndi vi dua
I CR

Rel ease Location

Wast e

Dilution (diluent:waste)
Probability

Dose (rem

Recept or

I ndi vi dua
I CR
Recept or

I ndi vi dual Dose (rem
I CR

Col | ective Dose (person-rem
LCF

Dose (rem

Recept or

I ndi vi dua
| CR

Col | ective Dose (person-rem
LCF
Recept or

I ndi vi dua
I CR

Dose (rem

Dose (rem

under the No Action Alternative

Di versi on Box 241-UX-151 (200 West Area)
BSW

SW WAFW

0:1 0:1 1:1
Extrenely I ncredible Not Applicable
Unl i kel y

| nvol ved Workers

0.19 8.1 30

8 x 10-5 0. 003 0.01

Uni nvol ved Workers

9.9 420 1, 600

0. 004 0.2 0.6

57 2,400 9, 000

0. 02 1 4

General Public - Existing Boundary

0.018 0.77 2.8

9 x 10-6 4 x 10-4 0. 001
320 14, 000 5.1 x 104
0.2 7 30
CGeneral Public - Potential Boundary

0. 060 2.6 9.

3 x 10-5 0.001 0. 005

Di version Box 241-ER- 151 (200 East Area)
SW WAFW BSW

0:1 0:1 1:1

Extrenely I ncredi bl e Not Applicable

Unli kel y

I nvol ved Wrkers

0.19 8.1 30

8 x 10-5 0. 003 0.01

Uni nvol ved Workers

9.9 420 1, 600

0. 004 0.2 0.6

130 5, 800 2.1 x 104

0. 05 2 9

General Public - Existing Boundary

0. 023 0. 97 3.6

1 x 10-5 5 x 10-4 0. 002

320 14, 000 5.1 x 104

0.2 7 30

General Public - Potential Boundary

0. 028 1.2 4.4

1 x 10-5 6 x 10-4 0. 002
Table 5-47

Estimated Health Effects from an ECSTS Mitigated Spray Release

under the No Action Alternative

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212_4.html[6/27/2011 1:05:26 PM]



Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

Rel ease Location Di versi on Box 241-UX-151 (200 West Area)

Wast e SW WAFW BSW

Di | ution (diluent:waste) 0:1 0:1 1:1 _
Probability Anti ci pat ed Unlikely Not Applicable
Recept or | nvol ved Wbrkers

I ndi vi dual Dose (remn 2.2 x 10-7 9.5 x 10-6 3.5 x 10-5
| CR < 10-7 < 10-7 < 10-7
Recept or Uni nvol ved Wrkers

I ndi vi dual Dose (rem 1.2 x 10-5 5.0 x 10-4 0. 0018

I CR < 10-7 2 x 10-7 7 x 10-7
Col | ective Dose (person-rem 6.6 x 10-5 0. 0029 0.011

LCF < 10-7 1 x 10-6 4 x 10-6
Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 2.1 x 10-8 9.0 x 10-7 3.3 x 10-6
| CR ) < 10-7 < 10-7 < 10-7

Col | ective Dose (person-rem 3.8 x 10-4 0. 016 0. 060

LCF 2 x 10-7 8 x 10-6 3 x 10-5
Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 7.0 x 10-8 3.0 x 10-6 1.1 x 10-5
| CR < 10-7 < 10-7 < 10-7

Rel ease Location Di versi on Box 241-ER-151 (200 East Area)

Wast e SW WAFW BSW

Di | ution (diluent:waste) 0:1 0:1 1:1 _
Probability Anti ci pat ed Unlikely Not Applicable
Recept or | nvol ved Wbrkers

I ndi vi dual Dose (rem 2.2 x 10-7 9.5 x 10-6 3.5 x 10-5
I CR < 10-7 < 10-7 < 10-7
Recept or Uni nvol ved Wor kers

I ndi vi dual Dose (rem 1.2 x 10-5 5.0 x 10-4 0. 0018

| CR < 10-7 2 x 10-7 1 x 10-7
Col | ective Dose (person-rem 1.6 x 10-4 0. 0067 0. 025

LCF < 10-7 3 x 10-6 1 x 10-5
Recept or General Public - Existing Boundary

I ndi vi dual Dose (rem 2.6 x 10-8 1.1 x 10-6 4.2 x 10-6
| CR ) < 10-7 < 10-7 < 10-7

Col | ective Dose (person-rem 3.8 x 10-4 0. 016 0. 060

LCF 2 x 10-7 ) 8 x 10-6 3 x 10-5
Recept or General Public - Potential Boundary

I ndi vi dual Dose (rem 3.2 x 10-8 1.4 x 10-6 5.1 x 10-6
I CR < 10-7 < 10-7 < 10-7

5.6 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

The construction and operation of any of the alternatives except the no action
alternative, could result in adverse inpacts to the environnent. Wile al

the alternatives evaluated in this EIS were fornul ated w th engineering
controls and mitigative features to mninize inpacts, sonme inmpacts would stil
be unavoi dable. This section identifies only adverse inpacts that mtigation
could not reduce to mininmal levels or avoid altogether and includes |and use
and air quality.

Construction of the RCSTS under the preferred and new storage alternatives
woul d conmit approxi mately 30 ha (74 acres) of land to pipeline installation.
Ap rOX|nateI% 9 ha (23 acres) of the corridor would be sagebrush, cheatgrass
habi tat which would experience long-term effects. Part of this area would be
revegetated follow ng construction, but an estimted 25 percent would be
continuously disturbed for access and nmaintenance. The sagebrush conmunities
are expected to require decades to becone established and reach maturity.
Wiile mtigation neasures would be established for revegetation in other parts
of the 200 Area Plateau, the immediate corridor would suffer adverse inpacts.
As discussed in Section 5.1.4.3, the |oggerhead shrike, the sagebrush |izard,
and the sage sparrow all require sagebrush habitat. While construction
activities would disrupt big sagebrush habitat in |ocalized areas,
conmpensatory habitat restoration sites would be established as discussed in
Appendi x D.

Construction of the NTF under the new storage alternative would require 20 ha
(50 acres) of land in addition to that commtted for the RCSTS. The NIF sites
consi st of sagebrush habitat at all three optional |ocations. After tank
construction, approximtely one-third of this area probably could be
revegetated, but some of this area would likely be disturbed because of its
close proximty to actively used areas. Because all of the proposed NTF sites
woul d disturb 50 additional acres of sagebrush habitat, habitat restoration
woul d al so be increased as discussed in Appendix D

As discussed in Chapter 5, fugitive dust em ssions would be expected from
proposed construction activities for the preferred, new storage, truck
transfer, and rail transfer alternatives. Construction activities would
include mitigation nmeasures such as watering exposed areas, stabilizing spoi
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piles with soil fixatives or vegetation. Although there would be dust
em ssi ons, these neasures are expected to keep dust concentrations bel ow
regul atory standards.

5.7 RELATIONSHIP BETWEEN SHORT-TERM USE AND MAINTENANCE AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY OF THE ENVIRONMENT

In accordance with NEPA and CEQ guidelines, this section discusses the
rel ati onship between |ocal short-term uses of the environment and the
mai nt enance and enhancenent of |ong-term productivity.

The Federal government acquired the Hanford Site in 1943 for activities in
support of World War |l and continued these activities for national defense
during the Cold War of the 1950s and thereafter. The storage of the waste
assoclated with these activities is a necessary conponent of these activities.

Due to the actions discussed within this EIS, nobre acres of |land would be
committed to waste managenent for sonme alternatives (the nunber of acres
varies according to the alternative selected). However, all of this |and
would be in the "Waste Managenent" zone of the "Exclusive Waste Mnagenent Use
Area" identified in the report of the Hanford Future Site Uses Working G oup
(see Figure 6-2) (FSUW5 1992).

Al t hough there would be an initial |oss of mature sagebrush habitat for sone
alternatives (the nunber of acres lost varies according to the alternative

sel ected), this vegetation would be replaced at a ratio of 3:1 - sone
revegetation would be on the construction site and nbost on a conpensation site
(see Figure 5-2).

The current Hanford Site mission is to clean up the site, provide scientific
and technol ogi cal excellence to neet global needs, and partner in the economc
diversification of the region. Future plans for this portion of the Hanford
Site call for its continued use as an area dedicated prinmarily to waste
managenent activities over the next three decades.

Return of the Hanford Site to agricultural or other nonindustrial use may be
precluded by the presence of the existing structures, roads, utilities, and
the existing soil contam nation problens. Because of the potential for, or
perception of, contanmination, use of the land for agriculture might not be
appropriate. The 200 East and West Areas, as well as much of the surrounding
area, may be suitable for industrial use

The Hanford Site has a | ow biological productivity (i.e., biomass production
is |ow conmpared to habitats with nore noisture) as discussed in Section 4.

The | and occupi ed under any of the alternatives conbined with that already
devel oped would still occupy less than 6 percent of the total Hanford Site and
woul d not affect the biological productivity of the balance of the Hanford
Site. No agriculture is practiced on the Hanford Site because of its
restricted access status and availability of other land better suited for
growi ng crops and grazing |ivestock.

O her uses, such as for wildlife refuges, might be appropriate after

deconmi ssioning is conpleted. Environnental renediation activities are
currently underway and are scheduled to continue over the next three decades
Cl eanup of the Hanford Site increases the options for future use of the

property.
58 RREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

The irreversible and irretrievable commitment of natural and manmade resources
from constructing and operating the proposed action alternatives would
involve materials that could not be recovered or recycled, or that would be
consuned or reduced to unrecoverable forms. Sonme of these conmtnents would
be irretrievabl e because of the nature of the conmmtnent (e.g., concrete and
capital costs) or the cost of reclamation (e.g., contam nated materials).

Construction and operation of the proposed alternatives would consune
irretrievabl e amobunts of electricity, fuel, concrete, steel and other netals,
pl astics, lunber, sand, gravel, water, and mi scellaneous chemcals. The |and
and associated habitat required for constructing the RCSTS, NIF, and |oad and
unl oad facilities would constitute at a mininuman interimcommtnent of |and
for waste nanagenent. Future use of these tracts of land, while beyond the
scope of this EIS, could include restoring these areas for unrestricted use.

The irreversible and irretrievable conmmtnment of resources for the preferred
alternative would include materials, land use, and capital costs. Approxi-
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mat el y 826,000 kg (911 tons) of steel would be required for the RCSTS under
the preferred and new storage alternatives. As stated in Section 5.1.4.2
approximately 30 ha (74 acres) would be required for constructing the RCSTS

For the new storage alternative approximtely 2,450 nB (3,200 yds3) of
concrete and 1.03 million kg (1,139 tons) of steel would be needed for the
tanks. This would be an increnental addition to the materials required for
the RCSTS. The NTF would require an additional 20 ha (50 acres) of |and.

The truck transfer alternative would require the construction of a |oad and
unload facility and the procurenment of transport vehicles. The rai
alternative would require construction of a |load and unload facility, and the
rocurement of rail cars. The land required for the |oad and unl oad
acilities for either the truck or rail load and unload facilities is
estimated to be 1.6 ha (4 acres).

The alternatives proposed in this EIS are not considered resource intensive
and the resources required are not considered rare or unique. Furthernore
committing any of these resources would not cause a negative inpact on the
availability of these resources

5.9 COMPARATIVE ANALYSIS OF ALTERNATIVES

To assist in decision-making, this section conpares the potential inpacts of
the alternatives. This section sunmarizes the detailed | npact anal yses
described for each alternative in Sections 5.1 through 5.5.

As described in Section 3, each alternative consists of actions that would be
enpl oyed to address the purpose and need for:

Rermoving SW. from ol der SSTs to reduce the likelihood of liquid waste
escaping into the environnent

Providing the ability to transfer tank waste via a conpliant system
bet ween the 200 West and 200 East Areas

Provi di ng adequate tank waste storage capacity for current and future
wast e vol umes

Mtigating hydrogen gas generation in Tank 101-SY

Tabl e 5-48 sunmarizes the actions which would be inplenmented by each
alternative to neet the Purpose and need statenent. Actions common to nore
than one alternative include continued use of two existing systens, ECSTS and
the m xer punp in Tank 101-SY, and construction and operation of two new
systens, RCSTS, and a retrieval systemin Tank 102-SY. The actions which are
common anong alternatives are listed in Table 5-49. Sone of the actions are
common to nore than one alternative as shown in Table 5-49

The environmental inpacts that would result from the inplenentation of each
alternative are conpared in Table 5-50. Generally, with the exception of
inPacts associ ated with land disturbance, there would be no substantia
differences in mtigated environnental inpacts anmong the alternatives.

Conparison of inpacts anong alternatives is provided in Section 5.9.1

Conparison of the consequences of potential accidents anong the alternatives
is provided in Section 5.9.2.

5.9.1 COMPARATIVE IMPACTSAMONG ALTERNATIVES

This section conpares the environmental inpacts anmpbng the alternatives using
the environmental topics discussed in Section 4.

Table 5-48
Comparison of Alternatives
Purpose and Need

Al ternatives

Provi de

Conpl i ant Mtigate
Remove SW. to Reduce SST Cross-site Provi de Hydr ogen
Leaks Wast e Adequat e Generati on
(I'nterim Stabilization) Transfer Wast e in Tank
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Capabi litya St or age 101- SY
Non- conpl exed Conpl exed
SW SW
Preferred Transfer Retrieve ECSTS/ RCSTS Exi sting Cont i nue
t hr ough Tank Tank 102-SY DSTs M xer Punp
102- SY prior solids prior Qper ati ons
to solids to transfer
retrieval
Truck Transfer Bypass Bypass ECSTS/ Truck Exi sting Conti nue
Tank 102- SY Tank 102-SY DSTs M xer Punp
with Truck with Truck Qper ati ons
Rai | Transfer Bypass Bypass ECSTS/ Rai | Exi sting Cont i nue
Tank 102- SY Tank 102-SY DSTs M xer Punp
with Rail with Rail Oper ati ons
New St or age Tr ansf er Retrieve ECSTS/ RCSTS New DSTs Retri eve
t hrough Tank Tank 102-SY and Dilute
102- SY prior solids prior
to solids to transfer
retrieval
No Action Transfer Transfer ECSTSb Exi sting Cont i nue
t hrough Tank t hr ough Tank DSTs M xer Punp
102- SY wi t hout 102- SY Oper ati ons
sol i ds wi t hout
retrieval sol i ds
retrieval
aOnly the preferred and new storage alternatives would neet Tri-Party
Agreenment M| estone M43-07 which requires the construction and operation of the RCSTS.
bThe ECSTS would not be conpliant with applicable requirenents.
Table 5-49
Summary of Actions by Alternative
Al ternatives
Action
Truck Rai | New No
Preferred Tr ansfer Tr ansf er St or age Action
Construct and operate RCSTS X X
Oper ate ECSTS Xa Xa Xa Xa X
Retri eve solids from Tank X X
102- SY
Conti nue Tank 101-SY i xer X X X X
punp operations
Retrieve and dilute Tank X
101- SY
Provi de storage in existing X X X X
t anks
Construct NTF X
aECSTS used until replacenment transfer capability operational
Table 5-50
Comparison of Potential |mpacts
Al ternatives
Pot ent i al
| npact Area
Preferred Truck Transfer Rai |
Tr ansf er New St or age No Action
GEOLOGY This alternative woul d This alternative would Thi s
alternative would cause This alternative woul d cause This alternative would
) cause no inpacts. cause no inpacts. no
i mpacts. no i npacts. cause no inpacts.
SA LS This alternative woul d This alternative would Thi s
al ternative would This alternative would This alternative would
disturb 30 ha for the di sturb 2 ha for new | oad disturb 2
ha for new | oad disturb 30 ha for the RCSTS di sturb no new area.
RCSTS. and unload facilities and and
unl oad facilities and and 20 ha for the NTF.
new road spurs. new rail
spurs.
SEI SMOLOGY RCSTS design woul d Load and unload facility Load and
unload facility I TRS and RCSTS design woul d This alternative would
i ncor porate current desi gns woul d incorporate desi gns
woul d incorporate I ncorporate current continue to use tanks and
per f or mance requirenments current perfornmance current
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per f or mance performance requirenments of ECSTS constructed to past
of 0.20 gravity for requirenments of 0.20
requi renents of 0.20 gravity 0.20 gravity for Safety performance requirenents.
Safety Class 1 gravity for Safety Class 1
Safety Class 1 ) Cass 1. NTF woul d be _
equi pnent . equi pnent .
equi pnent . designed for 0.35 gravity. Tank 101- SY mi xer pump
operations would continue
This alternative woul d This alternative would
alternative would This alternative would to use tanks constructed
continue to use tanks continue to use ECSTS
to use ECSTS continue to use ECSTS to past perfornmance
and ECSTS constructed to constructed to past
constructed to past constructed to past requirenments (0.2 to 0.25
past perfornmance performance requirenments
performance requirenments performance requirenments gravity).
requirements until until |oad and unl oad
| oad and unl oad until RCSTS replaces ECSTS.
RCSTS repl aces ECSTS. facilities are

facilities are operational. _
oper ati onal
Tank 101-SY mi xer pu
Tank 101- SY m xer punp

101- SY mi xer punp operations would continue to

operations woul d Tank 101- SY mi xer punp
operations would continue to use tanks constructed to

continue to use tanks operations woul d continue
constructed to past perfornmance

constructed to past to use tanks constructed
per f or mance requirenments (0.2 to 0.25

performance requirenments to past performance
requirenents (0.2 to 0.25 gravity).

(0.2 to 0.25 gravity). requirements (0.2 to 0.25

graV|ty).
WATER This alternative has no This alternative has no
alternative has no This alternative has no This alternative has no
RESCURCES AND di scharge of effluents. di scharge of effluents.
of effluents. di scharge of effluents. di scharge of effluents.
HYDROLOGY
PHYSI CAL ENVI RONVENT
Construction RCSTS woul d generate Load and unload facility

unload facility RCSTS and NTF woul d generate This alternative would

dust; however, constructi on woul d
construction would generate dust; however, nmitigation is have no construction

mtigation is feasible. generate dust; however,
however, mitigation is  feasible. activities; therefore, no

. _ mtigation is feasible.
construction inpacts would )
Rel ease of contani nat ed

Rel ease of contam nated soil occur.
soil would be Rel ease of contam nated
of contam nated soil woul d be controll ed.
controll ed. soil would be controlled
controll ed
Nor nal Nor mal emi ssions woul d Nor mal emi ssions woul d not
em ssi ons woul d not Nor nal eni ssions woul d not Nor mal em ssions woul d not
Em ssi ons not exceed worker or exceed worker or public
wor ker or public exceed worker or public exceed worker or public
public exposure limts. limts.
exposure linmts. limts.
Sound Level s This alternative would This alternative would
alternative woul d cause This alternative would cause This alternative would
and Noi se cause no inpacts. cause no inpacts
i mpacts. no i npacts. cause no inmpacts.
Bl OLOd CAL AND This alternative would This alternative would
alternative woul d This alternative would This alternative would
ECOLOG CAL remove 9 ha of Priority remove no Priority Habitat
Priority Habitat renove 9 ha of Priority di sturb no Priority
RESOURCES Habitat for proposed for |oad and unl oad
and unl oad Habitat for proposed RCSTS Habi t at .
RCSTS location and 8.5 facilities, or roadways
facilities or railways. | ocation and 8.5 ha for

. ha for optional RCSTS
optional RCSTS |ocation.
| ocati on.
This alternative would

renove 20 ha of Priority
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Habi tat for NTF.
POPULATI ON AND SOCI OECONOM CS

Construction RCSTS and Tank 102-SY Load and unload facility
unload facility new RCSTS, NTF, Tank 101-SY This alternative would
Retrieval System new new hire construction
construction workforce I TRS, and Tank 102-SY cause no net change.
hire construction wor kforce of 25 woul d
woul d cause no Retri eval System new hire
wor kf orce of 60 woul d cause no i mpacts.

constructi on workforce of
cause no inpacts.
185 woul d cause no i npacts.

Qper ati ons Operational workers Qper ational workers woul d
Oper ati onal workers woul d Qper ational workers would Operational workers woul d
woul d cone from existing cone from existing Hanford
exi sting Hanford cone from existing Hanford come from existing Hanford
Hanford | abor pool. This | abor pool. This
pool. This | abor pool. This | abor pool . This
alternative woul d alternative woul d provi de
alternative would provide no alternative would provide no alternative would provide
provi de no net change. no net change.
change. net change. no net change.
PORTATI ON
Construction RCSTS construction work Load and unload facility
unload facility RCSTS constructi on work No additional traffic
force would not construction work force
construction work force force would not i mpacts woul d occur.
significantly add to woul d not significantly
significantly add significantly add to traffic
traffic congestion. add to traffic congestion.
traffic congestion. congesti on.

NTF construction could add
to congestion, but
mtigation would be
acconpl i shed through

scheduling or ride pools.

erations This alternative woul d Intersite truck transfers
rai transfers This alternative would have This alternative woul d
have no inpacts. woul d i nmpact routine
i npact routine no i npacts. have no inpacts.
traffic.
LAND USE
Construction This alternative woul d This alternative woul d
alternative woul d This alternative woul d This alternative woul d
conmt 30 ha to waste commit no additional |and
addi tional |and conmit 30 ha to waste conmt no additional |and
managenent for the out side of the 200 East
of the 200 East and managenent for the RCSTS and to waste nmanagenent.
RCSTS. and West Areas to waste
Areas to waste 20 ha for the NTF.
managenent .
managenent .
Qper ati ons This alternative would This alternative would
alternative woul d This alternative woul d This alternative woul d
conduct operational conduct operationa
oper ati onal conduct operational conduct operational
activities consistent activities consistent with
activities consistent with activities consistent with activities consistent with
with past, current, and past, current, and future
current, and future past, current, and future past, current, and future
future uses. uses.
uses. uses.
CULTURAL This alternative woul d This alternative woul d
alternative would cause This alternative would cause This alternative woul d
RESOURCES cause no inpacts to cause no inmpacts to known
i npacts to known no inpacts to known cause no impacts to known
known resources. r esour ces.
resour ces. resources. resour ces.
HEALTH EFFECTS UNDER NORMAL CONDI TI ONS
Construction This alternative woul d Load and unload facilities
unload facilities NTF woul d be located in This alternative woul d
result in worker woul d be located in
| ocated in uncont am nat ed areas. require no new

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212_4.html[6/27/2011 1:05:26 PM]

Load and
hire

of 25

i mpacts.

cone from

| abor

net

Load and

woul d not

to

Intersite
woul d
traffic.
Thi s
comit no
out si de

West

Thi s

conduct

past,
uses.
Thi s

no

Load and

woul d be



Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

) exposure from
uncont am nat ed ar eas.

This alternative would ]
RCSTS construction of

uncont ami nat ed ar eas.
construction.

Connections to existing

Connections to existing result in worker exposure
26.3 Person-renl or lines and facilities would I'ines
and facilities would rom
0.01 LCF. yi el d worker doses simlar yield
wor ker doses siml ar
to RCSTS of 26.3 person- to RCSTS
of 26.3 person-rem . RCSTS constructi on of
Tank 102-SY Retri eval rem or 0.01 LCF. or 0.01
LCF. 26.3 person-rem or 0.01
System of 400 person-
LCF
remor 0.16 LCF.
Tank 102-SY Retrieval
System of 400 person-rem
or 0.16 LCF.
Tank 101-SY I TRS
construction of 170
person-rem or 0.07 LCF
Qper ati ons This alternative would This alternative woul d not Thi s
alternative woul d not This alternative would not This alternative woul d not
not change average tank change average tank farm change
average tank farm change average tank farm change average tank farm
farm wor ker exposure of wor ker exposure of 14 wor ker
exposure of 14 wor ker exposure of 14 wor ker exposure of 14
14 memyr, 6 x 10-6 ntrenfyr, 6 x 10-6 LCFs. nrentyr,
6 x 10-6 LCFs. Lor nremyr, 6 x 10-6 LCFs. nmemyr, 6 x 10-6 LCFs.
S.
Load and unload facility Load and
unload facility
operations woul d add:
operations would add 35
person-

rem 0.01 LCF.

oper at or exposure woul d

exceed al |l owabl e dose

1 ha = 2.47 acres

5.9.1.1 Geology, Seismology and Soils

- There are no significant geologicm

resources beneath the Hanford Site nor prinme or

uni que soils at

344 person-rem for the
LR-56(H) truck, 0.14 Rai
LCF not
limts.
69 person-rem for 5, 000

gal truck, 0.03 LCF

Truck driver exposure
woul d exceed al | owabl e
dose limts wi thout design
changes or administrative
controls.

t he surface.

new facilities would

Therefore, no alternative would significantly inpact val uable geol ogical or
soil resources.
Under each alternative, except the no action alternative

be designed to currently required seisnic standards.
woul d be constructed under

The new tanks which

the new storage alternative woul d be designed to

neet seismic criteria for new DSTs which require the ability to withstand a

ground acceleration of 0.35 gravity.

Non- storage facilities such as the ITRS

RCSTS, and load and unload facilities would be constructed to a 0.20 g

requi renent .

DSTs and SSTs, and the ECSTS were |ess stringent

Seism c design criteria applied to the construction of existing
than those for

new DSTs.

Tank 101-SY was designed to withstand a ground acceleration fromO0.2 to 0.25

g. Construction of new tanks, pipelines,

and facilities under

the preferred,
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new storage, truck transfer, and rail transfer alternatives would result in a
negligible change in seisnmic risk relative to the no action alternative.

5.9.1.2 Water Resources and Hydrology

- There woul d be no operational
di scharges of liquid effluents under any alternative. Al alternatives would
reduce risk to vadose zone contam nation or ground-water contam nation from
SST | eaks through continuation of the interimstabilization program Al
al ternatives except the no action alternative would further reduce risks by
repl aci ng the ECSTS which is over 40 years old and consists of single-wal
pipe in a concrete encasenent. The preferred and new storage alternatives
woul d replace the ECSTS with the RCSTS. The truck transfer and rail transfer
al ternatives would use surface vehicles instead of subsurface piping.

5.9.1.3 Physical Environment

- Al alternatives except the no action would
i nvol ve new construction with the potential for dust enissions which would be
control l ed by mettin% or use of other soil fixatives. Because all alternative
woul d involve only the handling of existing waste and not the processing or
generation of new wastes, em ssion rates would generally remain the sane as
exi sting conditions which are conpliant with applicable requirenents. Under
the new storage alternative which would construct the NTF, sone reduction in
em ssions from Tank 101-SY wastes would result fromdilution and due to the
i ncorporation of advanced control technol ogies into NTF design.

Construction of facilities under any alternative would not result in noise

i npacts offsite due to the distance to the site boundary. Protective

equi pmrent woul d be issued as necessary to on-site individuals to mnimze the
noi se inpact to workers.

5.9.1.4 Biological and Ecological Resources

- Construction activities under

the preferred and new storage alternatives would result in loss of Priority
Habitat for candi date endangered species. The preferred alternative would
renvv§ 9 ha (23 acres) and the new storage alternative would renove 30 ha (73
acres).

Loss of habitat would be nmitigated by reestablishment of habitat el sewhere on
the Hanford Site, to mininize the long-terminpacts. The truck transfer, rai
transfer, and no action alternatives would not renove Priority Habitat.

5.9.1.5 Population and Socioeconomic I mpacts

- Worker requirenents for

construction under all alternatives would not be significant and would cone
partially from existing workers. The operations workforce for al

alternatives would be drawn fromthe existing Hanford Site | abor pool and
result in no net socioeconom c changes. No low-inconme or minority popul ations
woul d be adversely affected by any alternative.

5.9.1.6 Transportation

- New construction workers under the preferred, new

storage, truck transfer, and rail transfer alternatives could increase traffic
congestion. This congestion would be mnor and could be mtigated by
schedul i ng, car Pools or roadway upgrades. Operational workers for all
alternatives would be included in existing traffic |oads.

The truck transfer and rail transfer alternatives would have the potential to
tenmporarily affect routine on-site traffic in the 200 East and Wst Areas as
traffic could be restricted during waste transfers. Truck transfers using the
LRSGSFD could result in traffic disruptions several times per day. The

19,000 L (5,000-gal) truck or rail car would likely disrupt traffic only once
per day. The preferred, new storage, and no action alternatives using the
RCSTS and, or the ECSTS for cross-site transfers would not have this potenti al
for traffic inpacts.
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5.9.1.7 Land Use

- The preferred alternative would commt 30 ha (74 acres) of

additional land to waste managenent and the new storage alternative would
commit 50 ha (124 acres). This land would be committed for at |east 30 years,
assumng the TWRS EI S renedi ation conpletion estimte of 2028. The truck
transfer, rail transfer, and no action alternatives would comit no new | and
to waste nmanagenent.

5.9.1.8 Cultural Resources

- There would be no inpact on known cultural

resources within the areas used for any alternative. Areas proposed for
reveget ation to restore lost habitat would be surveyed prior to use to
establish plans for avoidance of identified resources.

5.9.1.9 Anticipated Health Effects

- Contaminated materials could be

encountered during construction of the RCSTS and the Tank 102-SY retrieva
system under the preferred and new storage alternatives. However, worker dose
woul d be maintained within site standards and there would be no off-site
public exposure. These effects would not occur for the truck transfer, rai
transfer, and no action alternatives. No health effects are anticipated
during construction of the NTF under the new storage alternative since the NTF
woul d be | ocated on an uncontam nated area

There would be only minor differences anong the alternatives in radiol ogica
health effects for workers and the general public for normal operations. Wth
the exception of drivers of the truck transports, no alternative would cause
workers or the public to be exposed to unacceptable |evels of radiological or
toxic constituents as a result of nornmal operations. The transport driver
under the truck alternative would receive an unacceFtabIe exposure w t hout
further nodification in the truck design or the application of other

admi ni strative controls.

5.9.2 ACCIDENT COMPARISON

Potential accidents and their consequences have been sunmarized by alternative
in Table 5-51.

Table 5-51
Comparison of Health Effects from Accidentsa Analyzed for Each Alternative

Latent Cancer Fatalities

Maxi mum

Pot ent i al
Acci dent s Uni nvol ved Maxi mum Of f -
site
Al ternative Syst em and Probabilities
Wast e Wor ker Popul ati on Popul ati on
Preferred ECSTS Unmi ti gat ed
transfer pipe break SW 0. 002 0. 004
Truck Transfer "Unlikel y"
WAFW 0. 07 0.2
Rai |l Transfer
New St or age
No Action

Unmi ti gated spray
rel ease SW 0. 05 0.2

"Extrenely
Unli kel y" VWAFW 2 7

Mtigated spray
rel easeb SW < 10-7 2 x 10-7

"Anti ci pat ed"
VWAFW 3 x 10-6 8 x 10-6
Preferred RCSTS Unmi ti gated pipe
br eak SW 0.01 0. 02

"I ncredible"
102- SY/ WAFW 0.5 0.7
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New Storage (200 West)

br eak SWL
Unli kel y" 102- SY/ WAFW
rel ease SWL
102- SY/ WVAFW 2 x 10-4
New Storage (200 East)
br eak SWL
102- SY/ WVAFW 0.5
101- SY 0. 003
br eak SWL
Unli kel y" 102- SY/ WAFW
101- SY 0. 001
rel ease SWL
102- SY/ WVAFW 7 x 10-4
101- SY 4 x 10-6
Truck Transfer
SWL 1 x 10-4
102- SY/ WVAFW 0. 006
SWL 7 x 10-4
Unli kel y" 102- SY/ WAFW
| oad/ unl oad facility SW
102- SY/ WVAFW 0.4
| oad/ unl oad facility SW
102- SY/ WVAFW 2
Rai | Transfer
SWL 0. 001
Unli kel y" 102- SY/ WAFW
| oad/ unl oad facility SW
102- SY/ WVAFW 0.9
Truck Transfer or
SWL 4 x 10-5
Rai | Transfer
Unli kel y" 102- SY/ WAFW
Preferred
rel ease 102- SY
New St or age
to | ncred ble"

(200 East or West)
rel ease 102- SY
Unli kel y"
transfer pipe break 102- SY
pi pe break 102- SY
Preferred
br eak 102- SY
New St or age

(200 East or West)
br eak 102- SY
rel ease 102- SY

0. 004
0.2
5 x 10-6
0. 001
RCSTS
0.01
0.7
0. 004
0. 004
0.2
0. 002
2 x 10-5
0. 001
7 x 10-6
2 x 10-4
0. 009
5,000-gal tanker
0. 001
0.03

0.01

LR- 56( H)

LR- 56( H)

0.3
5,000-gal tanker
0.05

2
10, 000-gal rail car
0. 002

~0.06
10, 000-gal rail car
0.1

Load/ unl oad
5 x 10-5
facilities
0. 002
I TRS for Tank 102-SY
200

1 x 10-5

0. 02
PPSS for Tank 102-SY
0.02

0. 006

100
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M tigated pipe

0.085 PIP

"Extrenely
0.2

Mtigated spray

3 x 1o.

"Antici pated”

Unmi ti gated pipe
0. 02 g prP
"l ncredi bl "

M tigated pipe
0. 085
"Extrenely

0.2

Mtigated spray
3 X 10'5
"Antici pated”

In-transit breach
"Unli kel y"
In-transit breach

"Extrenely
0. 04

Breach at
0. 008

"Unli kel y"

Breach at
0.04

"Unli kel y"

In-transit breach

"Extrenely
0.09
Breach at
0.08
"Unli kel y"
Facility spill

"Anticipated to
0.002
Unmi ti gated spray

700
"Extremely Unlikely

M tigated spray

5 x 10-5

"Anticipated to

Unmi ti gat ed
0.5

" nprédi bl e"
Mtigated transfer

"Unli kel y"
Unmi ti gated pipe
0.2

“1'ncr edi bl e"

M tigated pipe
0.04

"Unl i kel y"
Unmiti gated spray

500

"Extremnely
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Unlikely to Incredible" )
Mtigated spray
rel ease 102- SY 2 x 10-6 6 x 10-6
"Anticipated to

Unli kel y"
New St or age ITRS for Tank 101-SY Unmitigated spray
rel ease 101- SY 2 9

(200 East or V%st% "Extrenely
Unlikely to Incredible"

Mtigated spray
rel ease 101- SY 2 x 10-7 6 x 10-7
"Anticipated to

Unli kel y"

Unnitigated
transfer pipe break 101- SY 0. 001 0. 007

"I ncredibl e"

Mtigated transfer
pi pe break 101-SY 3 x 10-4 0. 002

"Antici pat ed”
New St or age NTF Unmiti gated spray
rel ease 101- SY 0.4 0.6

"Incredible to Not
Reasonabl y

For eseeabl e"

M tigated spray
rel ease 101- SY 2 x 10-6 5 x 10-6

"Unlikely to
Extrenely Unlikely"

basi s | eak 101- SY 0. 003
Unlikely to Not

Beyond desi gn
0. 007
"Extrenely

Reasonabl y
For eseeabl e"

aAccident location with the greatest health effect are summarized in this table.

For wastes anticipated to be transferred cross-site during this interim
action, SW, WAFW and potentially Tank 101-SY and Tank 102-SY, accidents with
potential to cause adverse health effects to the uninvol ved workers or the

of f-site public include:

Unmitigated spray rel eases fromthe ECSTS, |ITRS, or PPSS for Tank 102-SY
and | TRS for Tank 101-SY

Rel eases from a breach at the truck or rail |oad/unload facility.

An unnitigated spray release has the potential to occur under any alternative
i ncluding the no action, however, the probability of an unnitigated spray

rel ease 1s extrenely unlikely to incredible (10-5 to 10-7 per year) for the

I TRS and PPSS and extrenely unlikely (10-5 to 10-6 per year) for the ECSTS.

A release froma |oad/unload facility under the truck transfer or rail
transfer alternatives would be unlikely (10-3 to 10-4 per year).

There are no anticipated (1 to 10-2 per year) accidents with potential to
significantly inpact the uninvolved worker population or the off-site public,
under any alternative.
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6 CUMULATIVE IMPACTS

Section 6 exam nes the cumul ative environnental inmpacts which could result by
addi ng the inpacts of the proposed alternatives to past, present, and future
actions at the Hanford Site. The inpacts of inplenentin? any of the
alternatives, as discussed in Chapter 5 would not significantly alter the

exi sting environment. However, iT these inpacts to the environment were added
to all the other actions proposed at the Hanford Site, the inpacts on the

envi ronnent could be anplified.

The curul ative inpacts of future activities at the Hanford Site are not fully
known and the detail ed planning and anal ysis to estimate cunul ative |n%acts
have not yet been perforned. However, there is strong evidence that the

potential inpacts fromthe alternatives in this EIS would be small conpared to
the potential cumulative inpacts of all the other proposed actions. Mst of
the land use, soils, and ecological inpacts would be Isolated to the Centra

Pl ateau of the Hanford Site which has been recognized as an area where waste
managenent activities would continue for a nunber of years. Furthernore,
there would be no liquid releases to surface or groundwater, and air em ssions
fromthe proposed alternatives would be considerably |less than site-w de

em ssions. Finally, both radiation and toxic substance exposures for all
projects are limted by federal and state regul ati ons, which are established
to minimze inpacts to workers and the general public.

The no action alternative would not alter existing environmental conditions
because there would be no change from present operations. Environnenta
effects fron1onﬁoing operations of Tank 101-SY are part of the annua
assessnment of the environmental inpacts for the Hanford Site which have been
addressed in Section 5.5 and, therefore, will not be considered further.

Qher than the alternatives described in this EI'S, actions proposed at the
Hanford Site that could inpact the environnent include

Envi ronmental Restoration D sposal Facility (ERDF)
Wast e Receiving and Processing Facility (WRAP)
Laser Interferoneter Gravitational -Wave Cbservatory (LI GO

HRA Conpr ehensi ve Environmental Response, Conpensation, and Liability
Act (CERCLA) for operable units (QUs)

TWRS
PFP C eanout
K Basin Spent Fuel Managenent

Solid Waste Qperations Conpl ex, Enhanced Radioactive and M xed Waste
ggor?ge Facility, Infrastructure Upgrades, and Central Waste Support
npl ex

200 Area Sanitary Sewer System
Di sposal of Naval Reactor Plants

Most of these actions are necessary to decontam nate and deconm ssion Hanford
facilities and renediate contanmi nated sites as discussed in Section 6.1.
These actions are briefly summarized in Section 6.2 to provide a basis for a
qualitative evaluation in Section 6.3 of the potential cunulative inpacts if
some or all of these proposed actions were inplenented.

6.1 CONTEXT FOR CUMULATIVE IMPACT ANALYSIS

Most of the environnental nodifications that have occurred at the Hanford Site
were associated with the production of special nuclear materials for national
defense. These actions include the construction and operation of nuclear
reactors, separations facilities, fabrication facilities, waste disposal areas
(burial grounds), waste nmanagement tanks, power plants, transnission |ines,

| aboratories, roads, and office buildings necessary to support the Site's
defense mission. The facilities were built between 1944 and the present. The
Hanford Site's m ssion has changed from producti on of special nuclear
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materials to environnental renediation and cl eanup.

This EIS considers alternatives for safe interim storage of Hanford tank
waste. For cunul ative inpact analysis, the potential i1npacts fromthis EIS
nust be examined in the context of past, present, and proposed future
activities at the Hanford Site. Oher projects, not directly related to the
Hanford Site nmission, have been placed at the Hanford Site. The Washi ngton
Public Power Supply System (Supply Systen) has built an on-site nucl ear power
plant to generate electrical power. Construction of the LIGD is in progress
and, although not part of the Hanford Site's clean-up mssion, would
contribute to on-site habitat nodification and environnental inpacts. In
1994, construction of the Environmental and Ml ecul ar Sci ence Laboratory
(EMBL) began. The 18, 600-n2 (200,000-ft2) facility will be used to devel op
the science and technolo?y needed to clean up environmental problens at
government and industrial sites across the country.

Present actions and proposed future actions at the Site involve the
remedi ati on of contami nated areas and the decontam nation and deconmi ssi oning
of on-site facilities. These actions involve or would involve QUs, reactors,
separations facilities, waste managenent tanks, and other facilities

contai ning radi oacti ve and hazardous materials. Because of the nature of
these materials, it is not possible or desirable to close the facilities in an
"as is" condition. Instead, special actions, including the construction and
operation of new facilities, may be required to renedi ate the existing waste
and contamnated facilities. TWRS is a part of this overall clean-up effort.
Under the Tri-Party Agreement, HLWstored in the on-site SSTs and DSTs woul d
be noved to ﬁrocessing facilities, processed, and i mobilized for final

di sposal. This process woul d take decades.

There are a nunber of nationwi de programmatic EISs, e.g. the Waste Managenent
Programmatic EI'S, that have the potential to have environmental inpacts at the
Hanford site. Project-level actions that could affect the Hanford environment
have not been determined sufficiently at this tinme to allow eval uation of

i npacts. Consequently, the cumul ative inpact assessment focuses on reasonably
foreseeabl e actions.

6.2 OTHER HANFORD SITE ACTIONSWHICH WOULD AFFECT THE
ENVIRONMENT

Because the other actions listed in Section 6 are in various stages of

devel opnent, quantitative characterization infornmation about their potenti al
environnental inpacts is currently unknown. ERDF was revi ewed under CERCLA
and is now under construction. WRAP-1 was reviewed under DOE El S-0113 and a
suppl ement anal ysis, and is now under construction. NEPA or simlar
docunentation is either being ﬁrepared or will be prepared for the other
actions. However, to informthe public, DOE, and Ecol ogy decision-nmakers of
the potential curulative inpacts, proposed actions are summarized in this
section. The followi ng sections briefly describe other actions at the Hanford
Site which could contribute inpacts to those evaluated in the EI S

6.2.1 ENVIRONMENTAL RESTORATION DISPOSAL FACILITY

On January 20, 1994, EPA signed the ERDF ROD authori zing construction of a
centralized disposal facility for Hanford Site renediation waste. The ROD

aut hori zes construction of only two cells and supporting facilities. Trench
expansi on woul d be conpleted on an as needed basis and expansion would require
a subsequent ROD or ROD anmendnent. In keeping with this as needed phil osophy,
165 acres required for construction of the two cells and supporting facilities
have been cleared; the remainder of the 4 knR (1.6 m2) is being reserved for
future expansion. Many of these 67 ha (165 acres) were state priority
habitat. Trench excavation began My 15, 1995 and operations are expected to
begin in Septenber 1996. Any required trench expansion would occur concurrent
with operation. Cdosure of the facility is expected in 2034.

6.2.2 WASTE RECEIVING AND PROCESSING FACILITY

The WRAP woul d be used to characterize and treat TRU waste prior to shipnent
to the Waste Isolation Pilot Plant (WPP) for final disposal. The WRAP
conpl ex and associ ated storage facilities will occupy 40 ha (100 acres) and is
|l ocated in the 200 West Area. Construction of the facility Is scheduled to be
conplete by March, 1996 and it will start operations in Septenber 1997. The
WRAP was included in the Hanford Defense Waste EIS (DOE 1987).
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6.2.3LASER INTERFEROMETER GRAVITATIONAL-WAVE OBSERVATORY

The LIG is a research program for the detection and study of cosmc

?raw tational waves predicted by Einstein's theory of general relativity. The
acility would consist of a central 7,600-n2 (82,000-ft2) building at the
vertex of two 4-km (2.5-m) arns. The arns are culvert-like structures which
encl ose the beam tubes. Smal | buildings are |ocated at the midpoint and end
of each armto support test mmss chanbers and punpi ng equi pnent. The LI GO
facility would occupy approximtely 60 ha (148 acres). Construction is
expected to require 2 years and involve 50 to 150 personnel. The EA for the
LI GO was rel eased on Cctober 12, 1993 by the National Science Foundation (NSF)
(NSF 1993). A FONSI was issued on Decenber 6, 1993.

6.2.4 HANFORD REMEDIAL ACTION

The HRA EIS will assist the DOE s renedi ati on strategy by establishing future
| and-use objectives on the Benton County portions of the Site. Future |and-
use ob%' ectives are the bases for establishing renedial action objectives and

i denti Yi ng corresponding prelimnary renedi ati on goals under CERCLA. The HRA
ElIS will conpare the potential environnental inmpacts to Hanford Site future

| and-use alternatives. This conparison of environmental inpacts, primarily
fromrenediation activities, will assist in determning a preferred site-w de
future land-use alternative. Site specific decisions regarding renediation
technol ogi es and renedi ation activities will not be made in the HRA EIS, but
rat her by processes specified by CERCLA and RCRA. The HRA EIS is in

pre ar?t9|906n and the Draft EIS is expected to be released for public coment in
early .

A Conprehensive Land Use Plan (CLUP) to further define the HRA EIS s preferred
alternative is being coordinated with the HRA EIS. The CLUP in its draft and
final stages will be released as a conpani on docunent to the draft and final
stages of the HRA EIS. Public comment on the CLUP will occur concurrently
with the public conment periods of the HRA EIS.

6.2.5 TANK WASTE REMEDIATION SYSTEM

TWRS woul d i nvol ve actions necessary to nanage, treat, store and di spose of
tank wastes and Cs and Sr capsules at the Hanford Site. Assuming that the no
action alternative for TWRS is not selected, the prelimnary indications show
that construction for TWRS would begin in 1998 and extend for up to 10 years.
The operation period would extend for many years. Detailed cumulative inpact
anal yses will be provided in the TWRS Draft EIS which is scheduled for rel ease
i n Decenmber 1995.

6.2.6 PLUTONIUM FINISHING PLANT CLEANOUT

The PFP Stabilization Project would involve the renpval and stabilization of
reactive residual Pu-bearing material at the PFP to a form suitable for
interim storage.

Pu-bearing nmaterials are located in several of the PFP facilities. Most of
the residues left in the PFP when production operations stopped in 1989 remain
at the facility, either in storage containers or on surfaces in enclosed
process areas as "hol dup.”

Rermoval woul d consist of physically and/or chenmically renmoving residual Pu-
bearing material from surfaces. These renoved nmaterials as well as materials
in storage containers would be ﬁrocessed in glovebox-sized processes. Wen
stabilized, the material would have mninmal chenical reactivity and woul d
remain in solid formwith a |ow water and organic content to mnimze
readiolysis. Al stabilized material would be stored within existing PFP
vaul ts pending a DOE decision on future disposition.

The PFP Stabilization EIS is being prepared and a Draft EIS is expected in
Novenber 1995.

6.2.7 K BASIN SPENT FUEL MANAGEMENT

DCE is currently evaluating environnental inpacts of alternatives for nmanagi ng
spent nucl ear fuel and sludge currently stored in the water-filled K East and
West Storage Basins (K Basins) at the Hanford Site. Proposed alternatives for
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managi ng the K Basin fuel pending ultimate disposition include:
Continued storage in the K Basins (nho action)
Enhanced storage in the K Wst Basin
Wet or dry storage at Hanford

St abi l'i zati on through surface passivation (drying and canning in an
i nert atnosphere)

Cal ci ning (dissolving, oxidizing, and solidifying)

On-site or foreign processing (dissolving, separating, and
solidifying).

Al ternatives involving fuel renoval for on-site storage or processing would
occur in the Central Plateau exclusive waste managenment use area. The
processing alternative is assuned to require the nost |and use to acconmopdate
the processing and storage facilities. The total |and needed for this
alternative is estimated to be 8 ha (20 acres). The main contributors to
cumul ative inpacts at the Hanford Site would nost |likely be air em ssions and
liquid effluents if the calcining or fuel processing alternative is selected
igggific impacts will be evaluated in the K Basin Draft EIS expected in fal

6.2.8 SOLID WASTE OPERATIONS COMPLEX, ENHANCED RADIOACTIVE AND MIXED WASTE
STORAGE FACILITY, INFRASTRUCTURE UPGRADES, AND CENTRAL WASTE SUPPORT COMPLEX

This proposed action would retrieve stored and suspect TRU waste from Trench
4C-T04 in the 200 West Area, and construct and operate facilities necessary to
store these retrieved wastes, as well as newly generated wastes. An estimted
36 ha (89 acres) of land would be disturbed in the 200 West Area, 20 ha (50
acres) of which would be priority sagebrush habitat. An EA and FONSI were
approved in Septenber

6.2.9 200 AREA SANITARY SEWER SYSTEM

Thi s proposed action would consist of replacing about 50 failing and

over|l oaded sewage treatnent facilities in the 200 Areas with two nodern
sanitary sewage collection systens and evaporative |agoon systens, one in the
east and one in the west. The new systens would elimnate nost liquid

di scharges to the vadose zone in these areas. Construction of the facilities
woul d require approximtely 40 ha (99 acres) for the |l agoons and access roads.
O these 40 ha (99 acres), approxinmately 15 ha (36 acres) of sagebrush habitat
woul d be disturbed. A draft EA is currently belng revi ened.

6.2.10 DISPOSAL OF NAVAL REACTOR PLANTS

This proposed action would di spose of decomni ssioned defuel ed cruiser, OH O
class and LOS ANCELES cl ass Naval Reactor plants at the Hanford site

Approxi mately 4 ha (10 acres) of land would be required for |and disposal of
approxi mately 100 reactor conpartnent disposal packages. Disposal would
require commtnent of this land from the 218-E-12B | ow-1evel burial ground in
the 200 East Area. A draft EIS was issued by the U S. Departnent of the Navy
in August 1995 (USN 1995).

Figure 6-1 presents a tinme line showing the proposed constructi on and
operation for the actions covered by EAs and EISs. This tineline is dependent
on docunent approval and avail abl e budget. The schedul e corresponds to

m | estones specified in the TPA (DOE 199ﬁ). Cunul ative effects would be

hi ghest when construction activities overlap because traffic problens would be
nmost acute, nost site clearin% woul d be occurring, the demand for construction
| abor would be highest, and the largest increase Iin transient population would
occur. Figure 6-1 shows that in the late 1990s simultaneous construction
activities could occur for at least two actions in addition to the preferred
alternative: TWRS and HRA actions. The initial site clearing and
construction of facilities would generate the prinmary inpacts to ecol ogy,
soils, and other aspects of the environnent.

_Figure (Page 6-9) ) _ _ _
Figure 6-1. Construction and Operating Periods for Actions at the Hanford Site
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6.3 POTENTIAL CUMULATIVE IMPACTS

This section evaluates the inpacts fromthe proposed alternatives as the
relate to existing site conditions and future actions. The discussion o
cumul ative inpacts is organized into the follow ng topics:

Land Use, Ecology, and Soils

Water Quality and Air Quality

O f-site Radiation Considerations
Popul ati on and Soci oecononi c | npacts.

6.3.1 LAND USE, ECOLOGY, AND SOILS

Limts placed on | and use, ecology, and soils inmpacts depend on the anount of
land to be used for the various actions. The size, nunber, and |ocation of
proposed facilities affect |and use conpatibility, the amount of habitat to be
renoved for the projects, and the ampbunt of soil to be renpbved from
producti on. A conprehensive assessment of possible future | and uses at the
Hanford Site has been conpleted and docunented in a future use report as

di scussed in Section 4.7.1 (FSUAG 1992). This future use report does not
constitute official DOE policy or guidelines. However, DCE initiated the

Ftud as part of the scoping for the HRA EIS to help establish clean-up

evel s.

As shown in Figure 6-2, the Central Pl ateau enconpasses the 200 East and West
Areas, and the 600 Area adjacent to and between them The area identified in
the Central Plateau for cleanup would consist of a buffer zone and an
"exclusive" waste managenent area. The future use report reconmended that al
future clean-up activities be placed in the "exclusive" waste nanagenent area
while the buffer zone would serve "to reduce risks that are expected to
continue to emanate fromthe 200 Area."

_Figure (Page 6-11) ]
Figure 6-2. Hanford Site Central Plateau and "Exclusive" Waste Managenent Area

The suggested Central Plateau waste managenent area woul d consist of
apPrOX|nater 11,700 ha (28,800 acres) less 6,700 ha (16,600 acres) for the
buffer zone and the remalning 4,900 ha (12,200 acres) for the "excl usive"
wast e nanagenent area. The 200 East and West Areas would constitute

approxi mately 2,600 ha (6,400 acres) of the "exclusive" area. |In the proposed
"excl usive" waste managenent area, nmuch of which is identified as state
priority habitat, there are currently about 2,300 ha (5,800 acres) of
relatively undisturbed | and, which represents the maxi mum area of potentia

i npact for the other proposed actions identified in Section 6.2.

6.3.1.1 Land Use

- The cumul ative inPacts to land use from the proposed

alternatives are evaluated with respect to other Hanford actions requiring
land proximate to the 200 Areas. |Industrial uses at the Hanford Site
presently consune about 6 percent 9,300 ha (23,040 acres) of the total Hanford
Site area. O all the alternatives evaluated in this EI'S, the preferred and
new storage alternatives would occupy the nost land. Therefore, they are used
to evaluate the cunmulative inpacts to land use. Since the RCSTS would be
constructed in relatively undi sturbed areas, the area affected by the
preferred alternative 30 ha (74 acres) would increase the industrial |and use
on the Hanford Site to 9,330 ha (23,114 acres) which represents a 0.02 percent
increase. The area affected bY the new storage alternative 50 ha (124 acres)
woul d increase the industrial land use to 9,350 ha (23,164 acres) which
represents a 0.03 percent increase

The additional |and disturbance for alternatives evaluated in this EI'S nust be
added to the acreage affected br the other site actions. The cumulative
impacts to the Hanford Site would be heavily influenced by the other projects
pl anned by DCE, which involve nore land than the preferred or new storage
alternatives. If all the proposed actions were placed in the "exclusive"
wast e nmanagenent area as defined in the future use report, the cumul ative
effects of alternatives in this EI'S and other projects would be within the
range of inpacts already anticipated for |and disturbance.

The area of |and disturbed by the preferred alternative is about 0.6 percent
of the area allocated to "exclusive" waste managenent uses, and about 1
percent of the relatively undisturbed |and. For the new storage alternative,
the land disturbed is about 1 percent of the area allocated to "exclusive"
wast e nmanagenent uses, and about 2 percent of the relatively undisturbed |and.
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Q her Eroposed projects at the Hanford Site would require a total of 890 to
1,300 ha (2,200 to 3,200 acres). Most of the land would be in the "exclusive"
wast e nmanagenent use area and its renmining area of undisturbed | and

6.3.1.2 Ecological and Biological Resour ces

- The cunul ative effects of the _ _
Breferred and new storage alternatives and other actions upon ecol ogi cal and
i ol ogical resources are simlar to those for land use. Site preparation and
construction of the various facilities would require that vegetation be
cleared. The anmpunt and type of vegetation cleared woul d depend on the
%oca}ion of the proposed facilities and the |land requirenments of the
acilities.

The preferred and new storage alternatives, for exanple, would renpbve 9 ha (23
acres) and 30 ha (73 acres) of sagebrush habitat, respectively. As with the

| and use analysis presented in Section 6.3.1.1, the requirenents of other
projects may be greater than the inpact of the preferred alternative. The
ERDF, for exanple, would renpbve 414 ha (1,024 acres) of sagebrush, inportant
habitat for rare and potentially endangered species such as the |oggerhead
shrike. Qher projects would renove nore relatively undisturbed habitat

| eading to potential cunulative inpacts to sensitive species as well as other
flora or fauna which inhabit the Hanford environs.

The waste managerment area woul d consist of the 200 East and West Areas, which
are already industrialized and heavily disturbed. The area between the 200
East and West Areas and the buffer zone consist of vegetation very sinlar to
that for the ﬁreferred alternative described in Section 4.4. As shown in
Figure 6-3, the vegetation mix across the waste managenent area, excluding the
200 East and West Areas, is fairly uniform and consistent with the sagebrush
habi tat described in Section 4.4. For the purposes of this evaluation, the
remai ni ng undi sturbed area in the waste managenent area is assunmed to be
sagebrush habitat. As a consequence, a naximum of another 2,300 ha (5,800
acres) of sagebrush could be renoved. It is assuned that the buffer zone
woul d remai n undi st urbed.

6.3.1.3 Soils

- I npacts upon soils would also be influenced by the anbunt of

| and proposed for industrial uses. The lack of rainfall prevents on-site
soils frombeing classified as prine or unique farm and. The soil profile
presented in Section 4.1.3 is characteristic of the waste managenent area
Usi ng the waste nmanagenent area would not involve prinme or unique farm and,
and the types of soil removed from potential productive use is simlar to the
soil inmpacted in Section 4.1.3.

_Figure (Page 6-14) ]
Figure 6-3. Vegetation Map for Hanford Site

6.3.2 WATER QUALITY AND AIR QUALITY

None of the alternatives evaluated in this EIS would cause rel eases to surface
wat er or groundwater. Therefore, water quality would not be inpacted by

i npl enenting any of the alternatives. Nominal air emssions would be expected
from operating the mixer punp, the NTF, and the |oad and unload facilities.
These enissions would be 1 ndiscernible fromthose in the existing 200 Areas,
and would be well within permitted levels. As discussed in Chapter 5, no
adverse health effects from air emissions would be expected from the NTF
operation

Enmi ssions for the projects listed in Section 6.1 have not yet been established
as these projects are still in the prelimnary stages of devel opnent.

However, a limt nay be placed upon the emissions from other actions at the
site to conply with existing standards and regul ations. Specific air em ssions
will be discussed in the EISs for those projects.

6.3.3 OFF-SITE RADIATION CONSIDERATIONS

Limts for radiation doses to the public from airborne em ssions at DOE
facilities are specified in the CAA Amendnents published by the EPA.  The
regul ation specifies that no nenber of the public shall receive a dose of nore
than 10 nrem per year from exposure to airborne radionuclide effluents (other
than radon) released at DCE facilities. During 1994, the inhalation dose to
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the maxi mal |y exposed individual across the river fromthe 300 Area was 0.01
nrem (PNL 1995), or 0.1 percent of the EPA standard.

Normal operations for the preferred alternative would not result in radiation
doses to nmenbers of the general public. The two tanks discussed in the new
storage alternative have been evaluated for routine and extreme case air

em sstons as discussed in Section 5.4.9. The inhalation dose to the MECSI from
NTF operations is estimated to be 3.5 x 10-5 nrem per year. This value is

al rost 300 times lower than that for the naxinmally exposed nenber of the
public in 1994 and 3 x 10-4 percent of the EPA standard. Therefore, the

radi ati on doses from the proposed alternatives are not expected to have a

cunul ative inpact on the general public.

6.3.4 POPULATION AND SOCIOECONOMIC IMPACTS

None of the proposed alternatives evaluated in this EI'S would cause a net
change in poEUI ation and soci oeconom c inpacts. The new storage alternative
conbined wth the RCSTS could require up to 230 workers, thus representing the
| argest nunber of workers needed for any of the alternatives. A portion of
these workers is assunmed to be from existing Hanford personnel; the remaining
wor kers woul d be contracted fromthe Tri-City area workforce which could
accommopdate the relatively small nunber of workers required.

Cunul ati ve consequences to the Hanford and Tri-Cities workforce fromthe other
proposed actions are currently unknown and, therefore, inpacts to the

wor kKf orce cannot be evaluated in this EIS. Soci oecononmi c inpacts woul d
potential ly occur throughout the construction and deconm ssioning phases of a
proj ect.

Wil e enpl oyment for TWRS, ERDF, HRA and other actions may increase,

enpl oynent for other facilities on the Hanford Site may decrease from the
phasi ng out of Hanford operations. The EAs and EISs specific to those
projects would evaluate Inpacts to the |ocal workforce.
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7/ STATUTORY AND REGULATORY REQUIREMENTS

This section discusses the environmental regulations applicable to
construction and operation of the various alternatives. Relevant regul ations
are summarized in Section 7.1. The ability of the proposed alternatives to
nmeet regulatory requirements is identified in Section 7.2. Section 7.3 lists
the various agencies consulted and Section 7.4 discusses the applicability of
the Tri-Party Agreenent to the preferred alternative.

7.1 RELEVANT FEDERAL AND STATE REGULATIONS

This section sunmari zes Federal, State of Washi ngton, and DCE regul ati ons and
requi renents applicable to inplenenting the proposed alternatives. The
alternatives would be inplemented to conply with all applicable requiremnents
and conpliance agreements.

Table 7-1 Presents a summary of potential permts and aprprovals whi ch may be
required of the alternatives. No new permts or approvals are required for
the no action alternative.

7.1.1 FEDERAL ENVIRONMENTAL REQUIREMENTS

This section describes Federal environmental requirements relevant to the
alternatives. These requirenments are administered primarily by Federal

agenci es other than DCE or involve Federal regulatory requirenents that have
been del egated to the State of Washington and admi nistered by Ecol ogy. These
regw renents include statutory and regul atory requirenents for hazardous,

radi oactive, and mixed waste managenent, threatened or endangered species,
archaeol ogi cal and historic resources, and Native Anerican concerns.

National Environmental Policy Act (42 U.S.C. 4321 et seq., as anended) -
NEPA established a national policy for the protection of the environnment
and authorized the CEQ to administer the policy. In 1978, the CEQ
proposed regul ations inplenmenting NEPA; the final regulations are
codified in 40 CFR 1500 through 1508. DOE inplenmenting procedures for
NEPA are codified in 10 CFR Part 1021.

Table 7-1
Summary of Potential Permits and Approvals for the Alternatives

Envi ronnent al Perm t/ Approval or Regul at ory Agency

Medi a Regw r enent Regul ation
Ra

Air Em ssions iation Air WAC 246- 247 Depart ment of
Enmi ssi ons Program Heal t h ( DOH)
( RAEP)
Air Eni ssions Nat i onal Emi ssions 40 CFR 61 EPA/ DOH
St andards for Subpart H
Hazar dous Air
Pol | utants ( NESHAP)
Air Em ssions Noti ce of WAC 173- 400, Ecol ogy,
Construction (NOC WAC 173-460 Bent on County
Clean Air
Aut hority
Soi |l Col um Solid Waste WAC 173-216 Ecol ogy
Wast ewat er Di scharge Permt
Di sposal ( S\DP)
Soi |l Col um Approval of WAC 173- 240 Ecol ogy
Wast ewat er Engi neeri ng Report,
Di sposal Pl ans and
Speci fications, and
Qperations and
Mai nt enance (O&M)
Manual
Donesti c Septic Systens WAC 246- 272 DCOH
Wast ewat er <54,888 L [ 14,500
Di sposal

al | ons per day
?gpd)] capaci t
desi gn approva
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Danger ous Waste Danger ous Waste WAC 173-303 and Ecol ogy
Permt RCRA 40 CFR 264, 265,
Parts A and B 270

Under gr ound Tank Permit WAC 173- 360 Ecol ogy

St orage Tanks

Al Media Cul tural Resource 36 CFR 800 DOE and State
Revi ew O ear ance Hi storic

Preservati on
Oficer (SHPO

Al Media Endanger ed Speci es 50 CFR 402.6 U.S. Fish and
Appr oval Wldlife Service
( USFWB)

The requirements of NEPA specify that if a Federal action mght have a
significant effect on the quality of the human environment, the agency
i nvol ved must prepare a detailed EIS.

Resource Conservation and Recovery Act, [Solid Waste Disposal Act, as
amended by the Resource Conservation and Recovery Act of 1976 and the
Hazardous and Solid Waste Anendnents (HSWA) of 1984 (42 U.S.C. 6901-6987
et seq., as anended)] - RCRA and the I nplenenting regul ations $40 CFR
Parts 260 through 268% govern the cradl e-to-grave nanagenent o
hazardous waste and the hazardous constituents of mxed waste. HSWA
al so provides for the cleanup (and corrective actions) of RCRA waste
sites. The base RCRA program has been delegated to the State of
Vﬁshln?ton and the state's statutes and regulations apply in lieu of the
gedera ;e%ugrenents. The state's requirenents are described further in
ection 7.1.2.

The primary RCRA Federal requirenents that apply (or could apply, if
necessary) to the alternatives include:

- Section 3004(j), Storage Prohibition for Waste Subject to Land
Di sposal Restrictions.

- Section 3004(u), Continuing Releases - In the event of a release
to the environnent, this authority could be used by EPA to ensure
cl eanup of all hazardous waste and hazardous constituents.

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act
[42 U.S.C. Section 9601 et seq., as anended by Superfund Anmendrments and
Reaut hori zati on Act (SARA)] - CERCLA could apply to the alternatives in
the event of a release of hazardous substances to the environment. The
i mpl ementing regul ations for CERCLA are found in 40 CFR Part 300. The
Iist of hazardous substances is in 40 CFR Part 302

Clean Air Act (42 U S.C. 7401 et seq., as anended) - The CAA and its

i mpl ementing regulations (40 CFR Part 61) require that the public not
recei ve an exposure to radionuclides of nore than 10 nrem per year
effective dose equivalent. The CAA sets anbient air quality standards,
emssion linmts for major new source performance and for hazardous air
pol lutants, and requires operating pernmts for major em ssion sources.

Endangered Species Act (16 U S. C. 1536, as anmended) - The Endangered
Speci es Act requires Federal agencies in consultation with the USFW5 to
insure that their actions are not likely to jeopardize the continued
exi stence of any threatened or endangered species. This requires an
eval uation of habitat, breeding and nesting areas, feeding areas,

m gratory pathways, and range of threatened or endangered species.

National Historic Preservation Act (16 U S.C. 470, as anended) - The
NHPA requires Federal agencies to consider the effects of their actions
on historic and archaeol ogical resources. This requires that sites to
be devel oped be evaluated for evidence of historic, archaeol ogical, and
cultural resources and specific actions be taken regarding these
resources if they are discovered.

Anerican Indian Religious Freedom Act (Al RFA) and Native Anerican G aves
Protection and Repatriation Act (NAGPRA) - AlIRFA states that Native
Anericans have an inherent right of freedomto believe, express, and
exercise their traditional religions. These rights include access to
religious sites. The NAGPRA recognizes the significance of Native
Anerican gravesites, human remains, and funerary objects.

7.1.2 STATE OF WASHINGTON ENVIRONMENTAL REQUIREMENTS

State of Washington environnmental requirements applicable to this EI'S which
are adm nistered primarily by Ecol ogy and the Washington State DCH foll ow
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State Environnental Policy Act (Chapter 43.21C RCW - SEPA is very
simlar to NEPA. SEPA requires any Washington State or |ocal agency to
evaluate all reasonable alternatives and their potential environnental

i mpacts prior to taking an action that may significantly inpact the
environnent. The SEPA action necessitating this EIS is issuing the
state and local permts listed in Table 7-1. Because SEPA and NEPA are
very conparable in their purpose, intent, and procedures, Ecology and

DCE decided to prepare one EI'S addressing the requirenents of both SEPA
and NEPA.

Hazar dous Waste Managenent Act (HWA) (Chapter 70.105 RCW - The HWA
and the mEI ement i ng Dangerous Waste Regul ations (Chapter 173-303 WAC)
apply to the nmanagenent of all dangerous waste and the dangerous waste
conponent of mxed waste at the Hanford Site. EPA has del egated the
RCRA base program and the authority to regul ate the hazardous conponent
of mixed waste to Washington State. The Tri-Party Agreement provides
the framework for application of the state's requirements for dangerous
waste treatnment, storage, and disposal (TSD) units at the Hanford Site.

Washi ngton Clean Air Act (Chapter 70.94 RCW - Ecol ogy regul ates the

rel ease to the atnosphere of nonradi oactive contam nation under the
authority of Chapter 173-400 WAC. DCH has overall responsibility for
radi ati on protection. DOH and Ecol ogy have established a menorandum of
agreenent which defines the roles and responsibilities of each

departnent regarding administration of the Washington CAA regul ations at
the Hanford Site. Under this agreenment, DOH has authority over airborne
radi oactive em ssions under the authority of Chapter 246-247 WAC.

7.1.3 DEPARTMENT OF ENERGY GENERAL ENVIRONMENTAL REQUIREMENTS

This section lists statutory and regulatory requirenents and E.O. s DOE has the
authority to inplenent that are relevant to the alternatives in the EIS. It
al so includes DOE sel f-inposed adninistrative requirenents.

E.O 12088, Federal Conpliance Wth Pollution Control Standards - E. O
12088 of COctober 13, 1978 states that the head of each executive agency
is responsible for ensuring that the agency takes all necessary actions
for the prevention, control, and abatenment of environnental pollution
with respect to the Federal facilities and activities under its control.
Each agency head is also responsible for conpliance with applicable

pol | uti on-control standards, such as those defined under the Cl ean Water
Act (CWA) and the CAA

E.O 12898, Federal Actions to Address Environmental Justice in Mnority
Popul ati ons and Low-Inconme Popul ations - E. O 12898 requires naintaining
envi ronnental justice as part of each Federal agency's m ssion.
Environnmental justice is maintained by identifying and addressin

di sproportionately high and adverse human health or environnenta

effects of Federal agency prograns, policies, and activities on mnority
popul ati ons and | ow-1 ncone popul ati ons.

Admini strative Orders - DCE has devel oped a uniform system of

conmmuni cating policy and procedures to its enployees. The systemis
based on admnistrative directives, or DCE orders, which contain

i nformati on on procedures, responsibilities, and authorities for
perform ng DOE's various functions. DCE orders relevant to the
alternatives include the follow ng.

- DOE Order 5480. 1B, Environmental Protection, Safety, and Health
Protection Standards - DCE policy states that the Departnent will
comply with all legally applicable Federal and state standards.

In the event of conflicts between prescribed and recomended
standards, those providing the greatest protection apply. This
order provides radiation-protection standards for occupational and
nonoccupati onal exposures and gui dance on keepi ng exposures ALARA
It provides concentration guides for airborne contamnants, |iquid
effluents, and drinking water. It also establishes exposure
standards ai med at achieving ALARA dosage rates for individuals
and popul ation groups in uncontrolled areas and sets nonitoring
requi renents for DCE operations.

- DOE Order 5480. 20A, Personnel Selection, Qualification, Training
and Staffing Requirenents at DOE Reactor and Non- Reactor Nucl ear
Facilities - This order establishes selection qualification,
training, and staffing requirenments for personnel in the
operation, nmmintenance, and technical support of DCE facilities.

file:///1)/Data%20Migration%20T ask/ElS-0212-FEIS-1995/€is0212 _7.html[6/27/2011 1:05:24 PM]



Final Environmental Impact Statement Safe Interim Storage Of Hanford Tank Wastes

- DOE Order 5484.1, Environmental Protection, Safety, and Health
Protection Information Reporting Requirements - This order
establishes the requirenments and procedures for reporting
information with environnental protection, safety, or health
protection significance for DCE operations.

- DOE Order 5820.2A, Radioactive Waste Managenent - This order
est abl i shes hazardous waste managenent procedures for facilities
operated under the aut horit%/ of the Atonmic Energy Act (AEA), as
amended. The requirenents follow, to the extent practical,
regul ations issued by the EPA pursuant to RCRA

7.2ABILITY OF PROPOSED ALTERNATIVESTO MEET REGULATORY STANDARDS

AND REQUIREMENTS

This section discusses the ability of the proposed alternatives and the no
action alternative to neet regulatory requirenents, which include statutes,
regul ati ons, and groups of regulations consisting of the foll ow ng:

Protection of Threatened or Endangered Species
Protection of Historic and Archaeol ogi cal Resources
Native American Concerns

CAA Requi renents

Danger ous Waste Regul ations

Prime Farm and Protection.

7.2.1 PROTECTION OF THREATENED OR ENDANGERED SPECIES

Under the Endangered Species Act, no Federal agency action may jeopardize the
continued existence of a threatened or endangered species. As discussed in
Chapter 5 none of the alternatives would jeopardize the continued existence of
any Federally listed threatened or endangered species. Informal consultation
with the USFWs and the Natural Resource Trustee Council has resulted in
general agreement regarding mitigation of |ost habitat inpacts. The
mtigation plan for reducing habitat inmpacts is in Appendix D. DCE is
commtted to continuing consultation with USFWS and the State of Washington to
formalize an agreenent on the detailed plans for mitigation. The fornal
agreenment will be docurmented in a MAP.

7.2.2 PROTECTION OF HISTORIC AND ARCHAEOLOGICAL RESOURCES

Under the NHPA, Federal agencies must consider actions that adversely affect
site listed or eligible for inclusion in the NRHP. As discussed in Section
4.8, no historic properties or archaeol ogical resources were identified during
the cultural resources surveys in construction areas eval uated under each of
the alternatives. Results of cultural resource surveys in areas to be
dLstgiﬁgg during construction and restoration activities have been provided to
t he )

7.2.3NATIVE AMERICAN CONCERNS

Under the AIRFA, Native Anmericans have an inherent right of access to
religious sites. Under the NAGRA, Native Anmerican gravesites, human remains,
and funerary objects are given special protection. Based on field surveys and
nmeetings with the Native Anerican Groups, no gravesites, human renmains, or
funerary objects are known to exist in the areas that would be directly

di sturbed by an?/] of the alternatives. Potentially significant cultural
resource sites have been identified in a survey of 530 ha (1,300 acres) being
considered for restoration activities. The Mtigation Action Plan will assure
avoi dance of these sites during mtigation.

DCE has an active program of consultation with Native American Goups. This
program i ncl uded consultations regarding the RCSTS, NIF, and |TRS.

7.24 CLEAN AIR ACT REQUIREMENTS

Al of the alternatives would be required to conply with all applicable
Federal and state air quality regulations and standards. Conpliance wth
these regul ati ons and standards woul d be denonstrated by the acquisition of
the permts under the follow ng regul ations:
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Control for New Sources of Toxic Air Pollutants (Chapter 173-460 WAC
NESHAPS under 40 CFR 61, Subpart H
RAEP (Chapter 246-247 WAQC).

Anal yses performed in support of this EIS indicate that all anticipated
em ssions fromthe alternatives would be well within regulatory limts.

7.2.5 DANGEROUS WASTE REGULATIONS

The Hanford Site is a single RCRA facility identified by EPA/ State

I dentification Nunber WA7890008967 that consists of over 60 TSD units
conducting dangerous waste nmanagenment activities. These TSD units are
included in the Hanford Facility Dangerous Waste Part A permit application.

The RCSTS woul d be considered ancillary equiprment to the DST system and
therefore would require a permit as a TSD unit. The DST systemis operating
under an interimstatus permt. The construction of the RCSTS woul d be

al l owed under the interimstatus permt. The RCSTS would receive a final
status permt in 1999, al on? with the rest of the DST system The ECSTS does
not meet interimstatus or final status standards, and therefore cannot be
issued a final status permt. Waste transfer facilities under the rail
transfer and truck transfer alternatives would also need to be pernitted.
These transfer facilities would be pernmitted as ancillary equi pment of the DST
system

If the new storage alternative is selected, the DOE would need to conplete the
Washi ngton State Dangerous Waste Regul ation permitting process for the new
tanks as new or expanded dangerous waste TSD units.

All new facilities would be sited as required under WAC 173-303-282(6) and (7)
to specify conditions relative to seismc risk, subsidence, slope and soi
stabllltr, air em ssions, surface and ground-water contamination, site flood
potential, plant and aninal habitat, precipitation, adjacent |and uses, and
special |and uses such as parks and wild and scenic rivers, prinme farm and,
and archaeol ogi cal and historic sites.

7.2.6 PRIME FARMLAND PROTECTION

The Farm and Protection and Policy Act requires Federal agencies to give
speci al consideration to activities proposed in prinme and uni que farmn and.
According to the U S. Departnment of Agriculture (USDA), none of the
?Itrer{naglves woul d take place in an area determned to be prime or unique
arm and.

7.3 CONSULTATIONS

The foll owing Federal, state, |ocal and regional agencies, and Native Anerican
G oups were contacted during the preparation of this EIS.

FEDERAL AGENCI ES

Fish and Wldlife Service

Advi sory Council on Historic Preservation
Envi ronmental Protection Agency
Department of Agriculture

Bureau of Land Management

ccccc
nunnnm

STATE AGENCI ES

Washi ngton Departnent of Fish and Wldlife
Washi ngton State Historic Preservation Of
Washi ngton Departnent of Health

Washi ngt on Departnent of Transportation

i cer

LOCAL AND REG ONAL AGENCI ES
Benton County Clean Air Authority
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TRI DEC

NATI VE AMERI CANS

Yakama | ndi an Nati on

Confederated Tribes of the Umtilla |Indian Reservation
Nez Perce Tribe

Wanapum Peopl e

7.4 HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (TRI -
PARTY AGREEMENT)

The Hanford mssion is to clean up the Site, provide scientific and technica
excel l ence to neet global needs, and partner in the econonic diversification
of the region. The Hanford Federal Facility Agreenment and Consent Order, also
known as the Tri-Party Agreenent governs the clean-up plans for the Hanford
Site. The Tri-Party Agreenent (DOE 1994) establishes the regulatory franmework
under which the Hanford Site waste managenent and cleanup nust occur. It
establishes an action plan for cleanup that contains priority actions/problens
and mlestones. The Tri-Party Agreenent sets nilestones to achieve
coordi nated cleanup of the Hanford Site and provides and uses enforceabl e
m | estones to keep the program on schedule. The Tri-Party Agreenent
Egt?blhsgfs the applicability of RCRA and CERCLA and their anmendments to the

nf or ite.

The Tri-Part% Agreerment has a nunber of provisions related to the DOE action
whi ch have the potential to influence the need for the action, the timng of
the action, and the alternative selected. These Tri-Party Agreenent

provi sions include the follow ng

Any new hazardous or dangerous waste handling tanks and associ ated
facilities must conply with applicable RCRA or Washi ngt on Danger ous
Wast e Regul ati on design, operation, and maintenance requirenents.
Hence, the need for doubl e-shelled design, |eak detection systens, and
i nspection provisions.

The Tri-Party Agreenent contains M| estone M43-07, Conplete Project W
058 Repl acenent of Cross Site Transfer System by Februarﬁ 1998, target
M | estone M43-07-TO1 to conplete definitive design of the RCSTS b
August 1995 and interim M| estone M 43-07A to start construction o

proj ect WO058 by Novenber 1995

The Tri-Party Agreenent contains the follow ng nilestones which are
indirectly related to the purpose and need for this action:

- M 46- 00 Doubl e- Shell Tank Space Evaluation - This nil estone
requires an annual report beginning in Septenber 1994 which
projects tank volune needs, the basis of the projection, and DOE s
plans for acquisition of additional tanks based on the tank vol une
proj ecti ons.

- M 46-01 Concurrence of Additional Tank Acquisition - This
m | estone requires an annual neeting of the three parties to
establish new nilestones, if required, for the acquisition of new
tanks. This nilestone was initiated in Novenber 1994.

- M 41-00 Conplete Single-Shell Tank Interim Stabilization - This
m | estone and many related mlestones requires conpletion of
interimstabilization activities for all SSTs except 106-C, and
conpl etion of intrusion prevention at those same SSTs by Septenber
2000. The planned interimstabilization schedule is shown in
Table 7-2. Stabilization involves renoval of as much liquid mxed
waste as practical froma SST and punping it to a DST containin
conpati ble waste. This is done to minimze the amount of |iqui
rhiﬁh could leak to the ground, should the SST later begin to
eak.

- M 40-00 Mtigate/ Resol ve Tank Safety |ssues for Hgh Priority
Wat chli st Tanks - This mlestone is conplete when nitigation
activities, if required, have been inplenented in all WaAtchli st
tanks to ensure safe storage of waste during the interin1€erjod
until retrieval for treatnment and/or disposal operations begin.
This milestone is scheduled for conpletion in Septenber 2001

Qher interim M40 mlestones include closing all Unrevi ewed
Saf ety Questions (USQ@) for DSTs and SSTs such as hi gh-fl ammabl e
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as conce_nt rations,

errocyani de, : .
a separabl e organic phase floating |ayer.

potentially explosive mixtures of

potential for nuclear

criticality,

I mpl enenting the preferred alternative would allow DOE to neet the

requi renents of Tri-Party Agreenent

Tri-Party Agreenent

M | est one Start
M 41-01-T03 5/31/94
M 41-01-T01 10/12/94

M 41-08 7/31/95
M 41-09 1/31/96

M 41-10 4/ 30/ 96
M 41-11 4/ 30/ 96

M 41-12 4/30/97
M 41-13 7/31/97

M 41- 14 6/ 30/ 97
SX

SX
SX

M 41-15 6/ 30/ 97
SX

M 41-16 3/30/98
M 41-17 4/30/ 98
M 41-18 4/30/98
M 41-19 9/30/98

Sour ce: VHC 1995

SECTION 7 REFERENCES>

DCE, 1994, Hanford Feder al _ _
U.S. Departnent of Energy, Washington State Department of Ecology, U S. Environnental

Protection Agency, Richland, WA

WHC 1995, MATF Path Forward Engi neering Anal ysis Techni cal
Sequence, WHC- SD- 236A- ES- 011,
West i nghouse Hanford Conpany,

Schedul e

M | est one
M 41-01-T02
M 41-01-T02

M 41-08-T01
M 41-09-TO1

M 41-10-TO01
M 41-11-TO1

M 41-12-TO1
M 41-13-TO1
M 41-14-TO1

M 41-15-T01

M 41-16-T01
M 41-17-T01
M 41-18-T01
M 41-19-TO1

Facility Agreenent

Revi sion O.,
Ri chl and, WA

End
12/31/94
12/ 31/ 94

3/ 31/ 96
4/ 30/ 97

12/ 31/ 98
5/ 31/ 97

9/ 30/ 98
12/ 31/ 96
11/ 30/ 99

3/ 31/ 99

8/ 31/ 98
5/ 31/ 98
7/ 31/ 98
3/ 31/ 99

Paul J. Certa,

and Consent

Pl anned Tank Stabilization
200 East

102- BY
102-C
(105-0Q

101-A

106- BX
103- BY

103-C
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Or der,

M | estones M 43-07 and M 40-00.

Table 7-2
Single-Shell Tank Interim Stabilization Schedule

109- BY
107-C
110-C

101- AX

105- BY
106- BY

Task 3.8,
Luanne S. W|I

and exi stence of

Fourt h Amendnent,

Retri eval
l'iamns,

200 West

102-U
101-S
103-S
106-S
107-S

103- U
105- U

106-U
107-U
111-S

112-S
101- SX

102- SX
102-S

104-T
107-T
110-T

108-S
109-S
110-S

108-U
109-U
111-U
103-
104-
105-

106-
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8 LIST OF PREPARERS

This EIS was prepared by the team of MACTEC, Danmes & Moore, Inc., and VECTRA
GSI under a General Support Services Contract with DOE-RL. Overall project
and techni cal nanagenent were provided by K Perry Canpbell and Thomas L.
Anderson of Danes & Moore, Inc. The NEPA Docunent manager for DOE is Carolyn
C. Haass and SEPA Docunent nanager for Ecology is Geoff Tallent. Principals
of the EIS and the sections they prepared are identified in Table 8-1.

Bi ographic sumaries of the principals follow

Thormas L. Anderson, Manager, Environnental Conpliance G oup, Danmes & Mbore,
I nc.

BS, Botany, Chio State University, 1973

M. Anderson is a senior environnental conpliance expert with 20 years

experi ence overseeing and conducting risk and environmental assessnents,
remedi al investigations, feasibility studies, and EI Ss under CERCLA, RCRA, and
NEPA requirenents. As a special consultant to DCE Headquarters (DOE-HQ, he
provided technical expertise in the int erﬁret ation and application of NEPA to
DCE activities including interactions with Program and Operations Ofices to
provi de techni cal understandi ng of Eroposed activities and to comunicate
requirements. M. Anderson has worked throughout the DCE conplex providing
expert!se for NEPA docunents at Hanford, LLNL, Paducah and Portsnouth Gaseous
Diffusion Plants, Fernald, Nevada Test Site, Argonne National Laboratories,
Rocky Flats Environnental Technology Site (RFETS), National Renewabl e Energy
Laboratory, Cak Ridge National Laboratory, and West Valley Devel opnent
Project. He has served as the technical lead to interpret and apply

envi ronnental regulations and policies as they related to new waste treatnent
technol ogi es, active and inactive waste sites, and new facilities. M.

Ander son al so has experience conmuni cating conplex environnental issues to
Federal, state, and [ocal agencies, as well as to affected communities.

Table 8-1
List of Preparers

VOLUME 1

Princi pal s Secti on

T. Anderson K. P. CanSumary

T. Anderson K. P. Canilbel ntroduction

C. Haass G Tallen2 Purpose and Need for Action
R Lober

T. Anderson D. Lowery3 Description of Alternatives
Y. Noor ani K. P. Canpbell

D. Bjerklie D. Lowery4 Affected Environnent
L. ark I. Merritield

J. Consort F. Munter

C. B. Couse R Pal mer

A. D. Every G \Waddel |

M Kelly W T. Wite

R Langendoen

T. Anderson L. Lucket5 Environnental |npacts
T. Biever E. Lurier

D. Bjerklie I. Merrifield

L. ark J. Mllard

J. Consort K. Mont ague

C. B. Crouse E. Mooney

A. D. Every F. Minter

R Gantenbein L. Padgett

D. Guzzetta R Pal ner

M Kelly P. Valentinelli

R Kupp G \addel |

R Langendoen W T. Wite

D. Lowery R Wld

T. Anderson I. Merrif6el Currul ative | npacts

D. Lowery W T. Wite

E. Lurier

D. GQuzzetta W T. Whi7e Statutory and Regul atory
I. Merrifield Requi renent s

Y. Noor ani K. Kj arnpoAppendi x A

D. Every I. MerrifAppendix B
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T. Anderson W T. Wi Appendix C
D. Every . MerrifAppendix D
R Kup K. Mont agAppendi x E
L. Luckett R WIld
R Kup K. Mont agAppendi x F
L. Luckett R WIld

VOLUME 2
K. P. Canpbell K. KjarnoVol ume 2
V. Mller

Terrence D. Biever, Staff Engineer, Danes & Mdore, Inc.

MS, Civil/Environmental Engineering, University of Colorado, 1993
MS, Aerospace Engineering, University of Colorado, 1990
BS, Aerospace Engi neering, University of Col orado, 1988

M. Biever provides project support on human health and risk assessnents
including fate and transport nodeling, exposure assessment, and data review
and evaluations. He is experienced in testing various nmedia for radiologica
evaluations including in situ testing of the vadose zone and the ocean.

David M Bjerklie, EIT, Hydrol ogi st/ Geohydrol ogist, Danes & Mdwore, Inc

M5, Civil Engineering, University of Al aska, 1987
MS, Hydrol ogy, University of New Hanpshire, 1980
BS, Marine Biology, University of M ne, 1977

M. Bjerklie is a hydrol ogi st/ geohydrol ogi st with over 10 years of experience
managi ng and technically supporting numerous water resource investigations.
H s work has included all aspects of both surface water and ground-water
studies as part of EAs, inpact studies, hazardous waste studies, water supply
i nvesti gations, construction dewatering evaluations, wetland investigations,
and hydrol ogi ¢ and hydrogeol ogi ¢ characterizations. H's experience includes
field work, data analysis, reporting, regulatory concerns, and client and
agency contact. M. Bjerklie has served as project and task manager for water
resource sections of EISs and pernmit applications with responsibilities

i ncluding estinmation of erosion and sedi nent transport, drai nage requirenents,
fl oodi ng potential, ground-water/surface water interaction, and water bal ance
studi es and statistical evaluations of hydrologic and climatol ogic data,
qualitative assessnent of water quality i1npacts from proposed projects using
water quality and runoff nodels, and evaluation of water quality inpacts from
surface runoff and site developnment. This work has also included review and
assessnment of pertinent Federal, state, and local regulations and pernits.

Proj ects have been conducted for DOE, the U'S. Navy, the U'S. Forest Service
statedagd | ocal agencies, and private devel opnent throughout the northwestern
United States.

K. Perry Canpbell, PhD, Associate and Managing Principal, Danmes & More, Inc.

PhD, Zool ogy, Pennsylvania State University, 1973
BS, Zool ogy, Pennsylvania State University, 1968

Dr. Canpbell has over 20 years experience in project nmanagenment and technica
studi es, including environnental inpact, natural resource danage, and
ecol ogi cal risk assessnents on nultldisciFIinary proj ects throughout the
United States, Canada, and the Pacific Islands. He has directed or
participated in environnmental inpact assessments of mmjor oil devel opnent
projects, electric energy projects, nmultistate utility corridors, nuclear
wast e managenment facilities, mnes, mlls, harbor devel opnments, and associ ated
infrastructure, and has provided expert testinmony on the results of technica
investigations. He has managed EIS and EA projects to neet both NEPA and SEPA
requirenents. Dr. Canpbell has al so conducted study designs, study
managenent, technical reviews, quality assurance (QA) nmanagenment, and designs
of environmental nonitoring prograns to neet NRC standards for nucl ear
facilities and utilities, and has testified about this work before the Atomc
Saf ety and Licensing Board. As environnental departnment nanager for Cenera
SuPport Services at the Hanford Site, he directs the efforts of a

mul tidisciplinary staff that provides technical support to many program areas
at the Hanford Site.

Lisa A Cark, Air Quality Scientist, Danes & Mwore, Inc.
BS, Physics, State University of New York at Oswego, 1988

Ms. Clark is an air quality scientist with 6 years experience obtaining air
permits and conpleting air quality inpact evaluations. Specific task include
compl i ance eval uations, air quality dispersion nodeling, EISs, EAs, contro
technol ogy assessnents, em ssion estimations, regulatory conpliance
evaluation, visibility nodeling, deposition studies, emssion inventory
reports, SARA - Conmunity Right to Know toxic chenical rel ease reports, best
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avai | abl e control technol ogy assessnments, Quality Assurance/ Quality Contro
(QV QC) reports, Leak Detection and Repair Prograns, and fenceline air
monitoring. M. Cark was the prinmary author of several control technol ogy
assessnents for criteria, toxic and radionuclide air em ssions natural gas-
fired turbines and reciprocating engines, waste water treatnent plants, coal -
fired power plants, paper and pulp recovery boilers, and oil refineries.
Specific project experience includes conducting inpact analyses for toxic air
pollutants from a proposed action at the Hanford Site including toxic air

pol lutant enissions estinmations, SCREEN2 nodeling, and OSHA and Washi ngt on
State Air Toxics Regul ations Conpliance evaluation. M. Cark also prepared
Notice of Construction pernit applications, air quality studies, visibility
anal yses, |SCST2 and COVPLEX1 dispersion nodeling, sulfate and nitrate
deposition cal cul ati ons and nodel 1 ng, Prevention of Significant Deterioration
Anal yses, and EIS sections for several proposed cogeneration plants.

Janmes J. Consort, Project Ceol ogist, Dames & More, Inc.

BS, Ceology, University of California, Los Angeles, 1976
MS, Ceol ogy, San Diego State University, California, 1979

M. Consort has 15 years experience in geological investigations and designs.
He provides technical support to DOE at the Hanford Site on CERCLA projects
associ ated with the characterization and cl eanup of contaninated soil and
groundwater. As a project scientist for several RCRA facilities at the
Hanford Site, he eval uated ground-water contam nation and contani nant
transport associated with potential crib and pond sources where radionuclides
and ot her wastes were disposed. He also managed and inplenmented a renedial
investigation that included nonitoring soil and ground-water sanpling,
geophysical |ogging, and aquifer testing, and devel oped structure contour maps
based on well data and high-resolution seismc data.

C. B. Crouse, PE, Principal Engineer and Associate, Danes & More, Inc.

PhD, Civil Engineering, California Institute of Technol ogy, 1973
M5, Civil Engineering, California Institute of Technol ogy, 1969
BS, Engi neering, Case Institute of Technol ogy, 1968

Dr. Crouse is a civil engineer with 21 years experience in earthquake

engi neering and engi neeri ng sei snology, including determ nation of seismc
design criteria and seismc design of structures, seismc safety surveys for
exi sting structures, dynanmic analysis of soil-structure interaction, seismc
response of foundation soils, vibration testing of structures in the field
sei sm ¢ hazard anal yses, probability studies of environmental |oads, studies

of soil liquefaction, and centrifuge nodeling of soil-structure systens.
Projects sites included DOE facilities, nuclear and conventional power plants,
of f-shore structures, liquified natural gas and water-storage tanks

mul ti-story buildings, dans and reservoirs, hospitals, bridges, electrical
transm ssion facilities, pipelines, and the superconducting super collider.
Much of Dr. Crouse's project experience has been in the devel opnent of

ear t hquake-i nduced vi bratory ground notions, Section 2.5 of safety analysis
reports (SARs), and related studies for various nuclear power plant and DOE
facilities. He has defended this work before the NRC and the U. S. Ceol ogi cal
Survey. At the West Valley Denonstration Project, Dr. Crouse provided

anal ysis of seismic ground wave effects in building interactions, buried
trenches, and underground tank vaults, including nodel devel opnent, data
anal ysis, and presentations of results to NRC and DOE as part of the
permtting procedure and the SARs. Dr. Crouse has al so served on nunerous
%eisnnlogy and structural policy making commttees throughout the United

t at es.

A. David Every, PhD, Senior Ecol ogist, Danmes & Myore, Inc.

PhD, Botany, University of Wshington, 1977
MS, Botany, University of Utah, 1969
BS, Zool ogy, University of Utah, 1967

Dr. Every is a senior ecologist with over 15 years experience on wetland and
terrestrial ecological issues throughout the western states and Al aska. He
has conducted or supervised baseline studies, habitat and resource inventories
including threatened or endangered species studies, inmpact assessnents,
mtigation studies, reclamation planning, and permtting assistance for
vegetation, wetlands, wildlife habitat, and wildlife. Dr. Every's projects
have included thermal power plants, hydroelectric facilities, transm ssion
lines, pipelines, highways, port developnents, mnes, oil production, resource
managenment projects, and urban devel opments. Dr. Every has experience working
for the U S. Forest Service, the U S. Navy, the USDA, and nunerous state and

| ocal agencies and private clients. He has served as project nanager for
nunerous EISs and permtting projects including the Anthitka |Island Radar NEPA
ElIS and a U S. Forest Service, aska Region in which four ElISs were being
devel oped simultaneously and on a short schedule. These four EISs were for
one analysis area of the controversial long-termtinber sale contract and were
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part of a court-ordered supplenental EIS process based on a | egal challenge of
an earlier EIS. Dr. Every has also provided expert testinony and witten
depositions for hearings on |and use appeals concerning wetlands, wildlife

habi tat, and disputed wetland permitting projects.

R Gantenbein, Jr. PE, Senior Air Quality Engineer, Danmes & Myore, Inc
BS, Civil Engineering, Oegon State University, 1961

M. Gantenbein is a civil and environmental engineer with 34 years of
experience in the fields of public health and environmental control. His
specialties are air pollution and noise control. H's experience in air
quality and enissions control has been gained from enploynent in the United
States military, governmental control agencies, manufacturing industry, and
private consulting. Additionally, he was the general manager for an air
source testing consulting firm ~He has had numerous project engineer and
manager responsibilities with civil design and environmental control projects.
He is responsible for air permtting, em ssions inmpact analysis, and
conmpliance auditing for Danes & Moore's industrial clients.

David J. Quzzetta, PhD, Certified Environmental Professional, Senior
Envi ronmental Scientist, Dames & Moore, Inc.

PhD, Environmental Science and Engineering, University of California, 1986
M5, Natural Science, California State University, 1975
BS, Zool ogy, San Jose State Coll ege, 1969

Dr. Guzzetta is a senior environnental scientist with 18 years experience in
pl anni ng and inpl ementing environmental studies, devel oping conpliance
strategies, and preparing environnental docunents. He provides specia
expertise in NEPA interpretation and application, environnental program

pl anni ng and managenent, environnental conpliance, facility siting, and site
characterization. He is responsible for NEPA support, including detailed
reviews of all NEPA docunents, at the Hanford Site. At DOE's PNL, Dr.
Quzzetta prepared draft guidance to inmplenent new NEPA regul ations, prepared
NEPA docunents, devel oped and inplenented the NEPA conpliance program and was
responsi bl e for NEPA docunents for the NRC. In support of DOE s high-Ievel
nucl ear waste managenent, he directed an EIS for licensing a repository,

devel oped the conpliance strategy and approach for characterization, devel oped
plans to inplenent an Interagency Progranmatic Agreement for historic and
archaeol ogi ¢ concerns, assisted with the nucl ear waste transPortation program
pl an, managed NEPA docunent devel opnent, directed field and | aboratory plan
and procedures preparation, and conducted environnental studies.

Carolyn C. Haass, TWRS Environnental Program Manager, U.S. Departnent of
Energy, Richland Operations Ofice

BS, M neral Engineering Chem stry/Metallurgical Engineering, Colorado Schoo
of M nes, 1983

Ms. Haass is the TWRS Environnental Program Manager for DOE-RL. She has over
13 years of professional experience in hazardous and m xed waste sites

i ncludi ng overseei ng and nana%lng environnental activities including RCRA
CAA, OWA, CERCLA, NEPA, and the Toxic Substances Control Act (TSCA). Ms.
Haass is currently responsible for a wide variety of environnental projects
for the TWRS programrelated to NEPA, Permitting (RCRA, CAA and COW),

envi ronnental conpliance, closure, waste mnimization, risk assessnment, Tri-
Party Agreenent and devel opnent of the TWRS environnental strategy.

M chael S. Kelly, Senior Archeol ogist, Manager of Cultural Resources Western
Di vi si on, Dames & Moore, Inc

MA, Ant hropol ogy, University of Nevada, Las Vegas, 1986
BA, Anthropol ogy, University of California, Santa Barbara, 1978

M. Kelly has conducted numerous archeol ogi cal surveys for various government
and commercial clients. Some of these surveys supported EISs. M. Kelly has
al so functioned as the principal investigator for many cultural resources
inventory plans for various Federal and [ocal governnental entities and
commer ci al concerns.

Kevin J. Kjarno, Environnmental Engi neer, MACTEC

BS, Environnental Science, Washington State University, Pulman, 1993
BA, Econom cs, Washington State University, Pulmn, 1993

For the past two years, M. Kjarnpb has been an environmental engineer on the
DCE Hanford TWRS program providing support to DOE in NEPA project planning.

H s NEPA support activities include managenent, preparation, technical review
and strategy devel opnent, and coordination with Ecol ogy to neet SEPA
requirenents. In addition, M. K arno has supported the TWRS Environnenta
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Safety, Quality and Health program by participating in devel opnent of docunent
revi ew plans, nmanagenent plans, and operating procedures.

Robert W Kupp, Senior Engi neer, Danes & Myore, Inc.
BS, Chem cal Engineering, Wayne State University, Chio, 1947

M. Kppp has over 25 years experience in safety analysis, hazard .
classitication, and nuclear engineering and design. Wth his expertise, he
has aut hored Prelln1nary and final SARs for DCE sites, and perforned
assessnents of industry and regional governments' hazardous wastes. M. Kupp
was responsi ble for process design and analysis for nuclear projects at the
DCE Hanford Site in Washington. He has contributed to an international study
on TRU waste disposal for the EPA

Ri chard R Langendoen, PG Senior GCeol ogist, Danes & More, Inc
BS, Geol ogy, Washington State University, 1979

M. Langendoen is a senior geologist with 15 years of geotechnical and

geosci ences experience on a wide variety of projects throughout the Pacific
Nort hwest. Areas of expertise include environnental inpact assessments, soils
and foundation studies, site devel opment feasibility studies, and
environnental contam nation site characterization. M. Langendoen is
responsible for a wide variety of projects related to baseline studies, EAs
and geol ogic studies. He served as project manager for the NEPA EA el enent of
an on?oing Remedi al Investigation/Feasibility Study (RI/FS) for the cleanup
and closure of the Oroville Landfill contami nated with pesticides,

i nsecticides, and other chem cals. M. Langendoen has served as project and
task manager for soils, geology, mneral resources, hydrogeology, and air
elerments of EISs for landfill, forest service, facility expansi on, conmer ci al
and residential building, and roadway projects. Specific tasks have incl uded
performing initial and detailed site anal yses, developing criteria for
designating and mappi ng hazards, perform ng inpacts anal yses, and devel opi ng
mtigation plans.

Robert W Lober, Physical Scientist, U'S. Departnent of Energy, Richland
Qperations Ofice

MS, Environmental Soil Science, Colorado State University, 1992
BS, Soil Science, Colorado State University, 1985

M. Lober has 17 years experience with the USDA Agricul tural Research Service
studying various areas of ecosystem function. He works in environnental

conpliance for TWRS for DOE-RL. M. Lober's areas of professional expertise
include solute fate and transport to groundwater using transport nodels;
chemical, physical, and microbiological processes in soil, geol ogical

material, and wetlands, soil characterization and site assessnent, statistical
techni ques; and soil/plant physical and chenical analysis.

He is a Certified Professional Soil Scientist and is certified by USDA
Radi ol ogi cal Services as an independent user of radiation equipnent. H's work
i ncl udes devel oping soil quality indicators for environmental and agrononic
assessnents, evaluation of reclamation strategies on disturbed |ands, studying
solute nmovement within the vadoze zone of disturbed soils. M. Lober

devel oped a new soil analysis to neasure nitrogen processes. Hs field
experience includes sett|ng up and nonitoring and maintaining renote

nmet eorol ogi cal stations and data acquisition system

Daniel J. Lowery, Project Environnental Scientist, Danes & More, Inc.
BA, Geography, California State University, 1987

M. Lowery is an environmental scientist with 7 years experience in |and-use
pl anni ng and environnental conpliance, including NEPA. He participated in
preparing environmental inmpact reports and statements for a variety of
projects, including DOE projects, public works, water resources, mxed use
devel opnent, transportation planning, and hazardous materials nmanagenent. M.
Lowery has been instrumental in several projects with high public visibility
and controversy. He has been responsible for environnental project nmanagenent
and interagency coordination, including mlitary actions and coasta

devel opnent Frojects. M. Lowery has served as project and task manager for
environnental inpact reports and EI Ss addressing public health and safety, air
and water quality, hazardous nmaterial managenent, hydrol ogy, biology, traffic,
geol ogy, electrical energy transm ssion, and general environnental planning.
He has perforned services for nunerous clients, including Federal and state
governnental agencies and private clients

Larry W Luckett, Senior Health Physicist, Danes & More, Inc.

PhD (candi date), Nucl ear Engi neering, Rensselaer Polytechnical Institute, New
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Yor k
M5, Nucl ear Engineering/Health Physics, Texas A&M University, 1973
BS, Physics, Trinity University, Texas, 1971

M. Luckett has over 22 years experience providing project managenment and
consul tation for radioactive waste managenent engi neering, environnental
assessnent, siting, and licensing services worldwi de. M. Luckett has
erformed assessnents for various government and industry concerns including
unctioning as the principal investigator for nuclear projects and the project
manager for radiol ogical characterizations. He represented the U S. Arny
Surgeon Ceneral on audits for project CLEAN-UP and provided consultation
services for the Departnent of Defense (DOD) and DCE.

Evan A. Lurier, Staff Environmental Conpliance Specialist, Dames & More, Inc.
BA, Biology, University of Rochester, New York, 1988

M. Lurier has 4 years of experience w th NEPA docunmentation for a comerci al
site and for several DCE facilities includi n%_ the West Valley Denpnstration
Project in New York, the Hanford Site in Washington, and for the Golden Field
Ofice in Colorado. The EAs and EISs that he has prepared primarily involve
hazardous and radi oactive wastes.

Irene T. Merrifield, Staff Environmental Scientist, Danmes & More, Inc.
BA, Environnental Design and Pl anning, University of Buffalo, New York, 1982

Ms. Merrifield has 4 years experience with NEPA docunentation including EAs
and El Ss at Hanford and West Valley Denonstration Project, and other DOE
facilities. M. Mrrifield s environmental experience also includes
researching and witing Phase | site evaluations and assisting with state
environnental quality reviews and scoping requirenents.

Jere B. MIlard, PhD, Senior Health Physicist, Danes & More, Inc.

PhD, Health Physics, Colorado State University, 1986

MS, Health Physics, Colorado State University, 1974

MS, Radi ation Biol ogK, University of New Mexico, 1969

BS, Biology and Psychol ogy, University of New Mexico, 1967

Dr. Mllard is a senior health physicist with 15 years of technical and
manageri al experience in radiation protection and risk assessnment projects
with the DOE, EPA, NRC, and other Federal and state agencies. He has had over
20 papers on radiation protection published in scientific journals.

Dr. MlIlard is experienced with characterization, environnental sanpling, and
chem cal anal yses of radiological and hazardous constituents in environmental
systens, is famliar with the assessnment of Ipot ential inpacts to human health
and the environment, and has conducted radiol ogi cal characterizations,

prepared ElISs, conducted health and safety training, and perforned site audits
and risk assessnents.

Dr. MIllard has received grants from DOE and EPA to assess potential inpacts
to public health and the environment from radi ol ogical and m xed waste sites,
including a DOE research grant to investigate the environnmental inpacts
resulting from di scharge of radioactive liquid waste to a test reactor area

di sposal at |daho National Engineering Laborat or?/ (INEL). He has served as an
expert witness in health physics and radiol ogi cal inpacts.

Vera MIller, Environnental Scientist, Danes & Moore, Inc.
BS, Biology, University of Oregon, 1989

Ms. MIler is an environmental analyst with over 6 years of experience on
envi ronnental permitting Er ojects and with NEPA and CERCLA regul ations. M.
M|l er has experience working on EISs, environmental permitting projects, oil
spill contingency plans, and environmental nonitoring programs. Her
experience includes EISs addressing the PFP stabilization, a conbined cycle
conmbustion turbine power plant and associated natural gas pipeline, and
several long termtinber sales. M. MIller also supported the Exxon Val dez
Bi ol ogi cal Effects Mnitoring Program a National Resource Damage Assessnent
project studying the effects of oil spilled in Prince WIIiam Sound, Al aska.

Kelvin J. Mntague, Staff Nuclear Engineer, Dames & More, Inc.

MS, Environmental Systens Engi neering, Cenmson University, South Carolina,
1992

BS, Physics, Presbyterian College, South Carolina 1988

M. Montague specializes in radiation shielding and environnental nonitoring.
He has perfornmed shielding analysis and radiol ogi cal dose assessnent for a
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variety of high level and |ow |evel radioactive waste disposal projects,

i ncludi ng the conceptual design of the Milti-Purpose Canister proposed for
Spent Nucl ear Fuel disposal, the DOE Mnitor Retrievable Storage Facility, the
DCE M ned Ceol ogi cal Disposal System and North Carolina Low-Level Radioactive
Waste Facility. He has also provided technical support for governnent and
industry on health effects for EI'Ss and EAs.

El i zabeth J. Money, Project Toxicol ogist, Danes & More, Inc.

MA,  Environnental Toxicol ogy, The American University, 1987
BS, Zool ogy/WIldlife Ecology, Mchigan State University, 1981

Ms. Mooney has over 10 years of professional experience in environnenta
toxicolo?y and health sciences primarily in evaluating toxicological evidence
fromfield investigations and | aboratory studies. She specializes in human
heal th and environnental risk assessnments for hazardous waste sites and

natural resources evaluations involving environmental toxicology and wildlife
ecol ogy. Ms. Money has functioned as the technical |ead for assessnents at
DCE facilities including the RFETS in Gol den, Colorado; INEL, the Hanford Site
in Washi ngton; and the West Valley Denonstration Project in New York. She

al so has perforned assessnents for DOD sites throughout the United States.

Fl orence Munter, Senior Environmental Regul atory Specialist, Danes & Moore
I nc.

BA with Honors, Environnental Science, Northeastern University, 1975

Ms. Munter is a senior environnental regulatory specialist with 19 years
experience, including the environnental inmpact evaluation. She prepared an
input-outPut anal ysis specific to an oil refinery project and presented the
results of the refinery analysis at an Econom c Devel opnent Conference at
Toronto, Canada in 1975.

Ms. Munter worked for Federal environmental regulatory agencies for over 7
years. Responsibilities at EPA included preparing nmajor sections of ElSs,

EAs, and related reports as well as being the principal preparer of conmments
on DCE and NRC EISs of national significance. While working at various

regi onal offices and EPA headquarters, she functioned as a NEPA conpliance
specialist. She on devel oped an EA fornmat and gui dance, devel oped and advi sed
an interdisciplinary staff on the preparation of inpact anal yses, and anal yzed
i mpact nmitigation techniques specific to energy devel opment projects.

Since 1981, Ms. Munter has provided regulatory and technical evaluations of
waste constituents, proposed treatment methods, and disposal options for a
variety of commercial, 1ndustrial, and government-contracted facilities. Her
expertise on state and Federal |aws specific to RCRA, CERCLA, and CWA is used
in the preparing corrective actions and feasibility studies. She provides
extensive regulatory and technical support to EGRG Inc. at RFETS and | NEL.

Yusuf G Noorani, Principal Engineer, Vectra GS

Graduate Studies, Inter-Disciplinary Environnental Science, University of
| daho, 1991- 1993

BS, Mechani cal Engi neering, University of Mssouri, 1985

BS, Physics, Chemstry, and Mathematics, University of Karachi, 1979

M. Noorani has over 9 years of experience in the DOE environnental

restoration and waste nanagenent arena. He has extensive experience in al
aspects of environnental investigations, permtting, audits, and data
managenent and safety analysis. Currently, he is the General Support Services
Contractor NEPA coordinator for the TWRS EIS at the Hanford Site. As the NEPA
coordinator he is responsible for supporting TWRS Program Ofice for
managenment, preparation, technical review and strategy, and coordi nation of
NEPA docurent s.

Previ ously, he was an LLW Engi neer on the Grout Program at Hanford. For the
Grout Program he provided technical review services to the TWRS Program
Ofice. He is also experienced in devel opnent and review of SARs required by
DOE Order 5480. 23.

At INEL, he participated and managed the source term characterization of the
Radi oacti ve Waste Managenent Conplex (RWIE), participated in SAR reviews,
design reviews, technology devel opnment, and managenment of RI/FS of RWC. M.
Noorani, served at the DOE Wl don Springs Site Renedial Action Project outside
St. Louis, Mssouri, as an environnmental engineer and data manager where he
managed ground-water, surface water, geological, air nonitoring, and other
envi ronnent al databases. He was involved in site characterization, radon
nmoni tori ng, design of disposal facilitﬁ and waste water treatnent plant, and
overall environmental safety and health efforts. Additionally, he was
responsi ble for analysis, verification, and validation of data in accordance
with EPA and DCE regul ati ons.
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Li sa Richey Padgett, Environnental Scientist, Danes & Mwore, |Inc
BA, Chenmistry, North Carolina State University, 1988

Ms. Padgett has 8 years experience in applying environnmental science to

Federal studies. She provided technical support for the assessnent of
potential doses to the public from selected waste storage facilities at
Western New York Nucl ear Services Center to determine conpliance with the
requirenents of 40 CFR 61 and NESHAPs. For the New York State Energy Research
& Devel opnent Authority she perforned ganmma surveys and obtaining soil sanples
as part of a phased analysis to Provide data of current soil concentrations,
an assessnment of the extent of off-site contamination in the vicinity of the
Western New York Nuclear Services Center, and re-evaluate and interpret

current and historical site data

For Chem Nucl ear Systens, Inc., M. Padgett provided technical support for
both the Performance Assessnment and Safety Assessnment portions of the |icense
application for the North Carolina Low Level Radioactive Waste D sposa
FacilitY i ncl udi ng devel opi ng waste inventory based on estinmated physical
chemi cal, and radiological characteristics of waste expected to be received;
estimating source ternms for releases to air and water under normal and
accident conditions; linking waste inventory data with ORIGEN 2 to generate
source ternms; using CAP-88PC to determine air dispersion factors (-/Q) for
rel eases during normal conditions; estimating doses for the public during
normal and accident conditions and for workers durin? acci dent conditions and
&irecghgarga exposure rates during normal waste handling and accidents using
croShiel d.

Randal | D. Pal ner, Planning Manager, Environnmental Services G oup,
Danmes & Moore, Inc.

M.A, Landscape Architecture, Harvard University, 1984
BSLA, Landscape Architecture, Colorado State University, 1980

M. Palmer is a |andscape architect with 10 years experience providing project
coordi nation on ElISs, EAs, and Environmental Restorations, |and-use/visua
resources, and applications of conputer technology for siting and planni ng

| evel studies. He has served as project manager for utility, energy,
aesthetics, sinulation, transportation, planning, Geographic |nformation
System mining and reclamation projects with specific tasks including
permitting, resource investigation and nodeling, facility siting and upgrades,
corridor i1dentification, and mapping. M. Palnmer serves as a project nmnager
for environmental studies on a Federal H ghways Administration contract,

i ncludi ng environnmental investigations in 18 western states.

Gborf Tall ent, Environnental Specialist, Washington State Departnent of
Ecol ogy

BS, Environmental Studies, Western Washington University, 1990

M. Tallent has five years experience in environnmental project nanagenent,
regul atory review, and permitting. He managed two SEPA/ NEPA EI Ss for Hanford
proj ects which involved two interdisciplinarY teams that prepared and revi ewed
the EISs. His project nanagenent responsibilities included coordinating state
agenci es, DOE-RL, DCE-HQ and contractors. M. Tallent is Ecology's
representative on the Hanford Natural Resource Trustee Council which advises
gEECLE{E on the managenent of natural resources at the Hanford Site under

M. Tallent's environnental review responsibilities include coordinating
technical review of environnental docunments, and ensuring that affected
agency, stakeholders, and the public are involved in decision naking. He
researches, prepares, and reviews technical reports and interprets Federal and
state environnental policies.

Paul J. Valentinelli, Project Health Physicist, Dames & Mywore, Inc

M5, Heal th Physics, Colorado State University, 1990
BS, Geol ogy, Colorado State University, 1984

M. Valentinelli is a health physicist with 7 years experience. He provides
expertise in radiochem stry |aboratory safety, risk assessnent, and di spersion
and environnmental nodeling and has experience conplying with RCRA, CERCLA,
NEPA, National Pollutant D scharge ElImnation Systen1?NPDES), state
environnental regul ations, and DOE orders. He has performed and supported
risk assessnments at |INEL, RFETS, Lowy Landfill, the Rocky Muntain Arsenal,
nunerous arny and airforce installations, and private facilities. M.
Valentinelli is the technical |ead for Froject managenent, risk assessnent,
heal th physics, and air dispersion nodeling on a project for RFETS.
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Gregory L. Waddell, AICP, Manager, Land Use and General Pl anning,
Danmes & Moore, Inc.

BA, Urban and Regional PlIanning, Western Washington University, 1969

M. Waddell is a certified planner with 25 years experience managi ng and
supporting environmental pernitting efforts, environmental assessnents,
environnental inpact statenents, |and-use, planning and siting studies,
coordination and pernmitting assistance with |and use, shoreline and
construction permts, and public involvenent/information. He served as
project manager for a U 'S. Navy Housing EI'S that was NEPA driven. M. \Waddell
was the assistant project manager for the Toutle Park Road to State Road 12
West Environnental |npact Statenent and Technical Expertise Reports for the
Washi ngton State Departnment of Transportation. As principal author for the
North G g Harbor Annexation and Draft EIS and EIS, M. Waddell reviewed the
effects of the devel opnent of a county conprehensive | and use plan and pre-
annexation zoning schene for approximtely 322 ha (795 acres).

Wlliam T. Wiite, PhD, Associate, Danmes & More, |nc.

PhD, Sociol ogy, University of Florida, 1974

VMBA, Managenent, Ceorgia State University, 1986

MA, Sociology, University of Florida, 1971

ME, Nucl ear Engineering, University of Florida, 1969

BS, Nucl ear Engineering, North Carolina State University, 1967

Dr. Wiite has over 23 years of experience in multidisciplinary project
managenent and technical applications, includi ng envi ronnent al i mpact,

soci oecononi ¢ i nmpact, and regional econom c studies throughout the United
States, Europe, and South America. He has directed or participated in

envi ronnent al inpact assessnments for nuclear and fossil fueled plants, |ow

| evel radioactive waste disposal facilities, pipelines, highways,

petrochem cal plants, and assorted infrastructures. Dr. Wiite has perforned
study design and managenent, technical review, and QA review for NRC projects.
He has presented expert testinony to the Atom c Safety and Licensing Board for
denogr aphic studies for the Allens Creek Nuclear Station, the Virgil Summer
Nucl ear Station, the Sunmit Power Plant, and the Susquehanna Steam El ectric
Station. Dr. Wite has nmanaged Danmes & Moore's environnmental support services
at the Savannah River Site since 1984.

Ral ph E. WId, PhD, Senior Scientist, Danes & Mdore, Inc.

PhD, Chenmistry, Virginia Polytechnic Institute and State University, 1976
BS, Chenmistry, Menphis State University, 1970

Dr. WIld is a senior scientist with 17 years experience in safety and

radi ol ogi cal assessnent, regulatory analysis and conpliance, accident and
exposure scenari o devel opment, environnental transport, dose assessnent,

radi ocheni stry, and environmental nonitoring. He has provided expertise to
the DOE, several states' radioactive waste commissions, and private clients.
Dr. WId was the principal investigator for safety assessnent, including
perfornmance assessnent and licensing, of the North Carolina Low- Level

Radi oacti ve Waste Disposal Facility. He was the licensing coordinator and
techni cal manager responsible for the Illinois Low Level Radioactive Waste

Di sposal Facility with responsibilities including analysis of facility design
and operation, accident scenarios and exposure pathways, exposure scenario
devel opnent, environnental transport calcul ations, and dose assessnent and
provi ding technical support during siti n% and licensing hearing processes.

Dr. WId served as task manager responsible for waste source options, one of
four principal areas of technical support to NRC during its devel opment of 10
CFR 61. Dr. WId also perfornmed environnental inmpact assessments for uranium
and phosphate mines and mlls, including air and water pathways dose
assessnents and radi ati on and radon |evel surveys, for a confidential client.
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9 GLOSSARY

absorbed dose: The energy inparted to a material by ionizing radiation per
unit mass of irradiated material. An absorbed dose of 1 rad is equivalent to
absorption of 100 erg/g or 0.01 Joul e/ kg.

activity: The rate of disintegration %transfornation) or decay of radioactive
material. The units of activity are the curie (G) and the becquerel (Bq).

acute: Happening over a short tinme period, usually referring to accidents.

girborne rel ease rate (ARR): The airborne release fraction over the leak tine
uration.

air quality: A neasure of the levels of pollutants in the air.

air quality standards: The Prescribed level of pollutants in the outside air
that cannot be exceeded legally during a specified tine in a specified area.

al pha particle: A positively charged particle consisting of tw protons and
two neutrons that is emtted from the nucleus of certain nuclides during
radi oactive decay. It is the least penetrating of the three comobn types of
radi ati on (al pha, beta, and ganmm).

anbient air: The surrounding atnosphere, usually the outside air, as it
exists around people, plants, and structures. It is not the air in inmmediate
proximty to em ssion sources.

annul us: Space between the two walls of a double-shell tank.

aqui fer: A subsurface geologic formation that contains sufficient saturated
permeabl e material to conduct groundwater and to yield significant quantities
of groundwater.

at nospheric di spersion coefficient: The normalized ground |evel concentration
of a contaminant in air at a specified distance from an emission source. Al so
called -/Q and expressed in units of s/nB

atom The basic conponent of all elements; it is the smallest part of an
el ement having all the chemical properties of that element. Atonms are nade up
of protons and neutrons (in the nucleus) and el ectrons.

atomi c mass: The number of protons and neutrons in an atom For exanple,
urani um 238 has an atomic mass of 238 (92 protons and 146 neutrons).

As Low As Reasonably Achi evable (ALARA): Making every reasonable effort to
mai ntain exposures to radiation as far below the dose limts in 10 CFR 20 as
is practical consistent with the purpose for which a licensed activity is
undertaken, taking into account the state of technol ogy, the econom cs of

i nprovenents in relation to state of technol ogy, the econom cs of inprovements
inrelation to benefits to public health and safety, and other societal and
soci oeconomi ¢ considerations, and in relation to utilization of nuclear energy
and licensed material in the public interest.

background radi ation: The anmount of radiation to which a nenber of the

popul ation is exposed from natural sources, such as terrestrial radiation due

to naturally occurring radionuclides in the soil, cosmic radiation originating
Lndouter space, and naturally occurring radi onuclides deposited in the human
ody.

basalt: a dark, fine-grained rock of volcanic origin.

beta particle: An elenmentary particle emitted from a nucl eus during

radi oactive decay. It is negatively charged, is identical to an electron, and
is easily stopped by a thin sheet of netal.

biota: The plant and aninal |ife of a region.

bounding: A process used in inpact analysis in which conservative assunptions
and/ or anal ytical techniques are used. Bounding assures that inpacts are not

under esti mated, and by enconpassing actions with inpacts of greatest
signi ficance, bounding also ensures that all reasonably foreseeable inpacts
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are included in the analysis.

cancer: A nalignant tunmor of potentially unlinmted growth, capable of
i nvadi ng_surrounding tissue or spreading to other parts of the body by
net ast asi s.

capable (fault): Descriptive termfor a geological fault which has noved at
or near the ground surface within the past 35,6000 years, or has noved two or
nmore times during the last 500,000 years.

carcinogen: An agent that naK cause cancer. lonizing radiations are physical
carci nogens; there are also chem cal and biol ogical carcinogens.

carcinogenic: Exhibiting the characteristics of a carcinogen.

cask: A container designed for shipping, storage, and disposal of radioactive
material that affords protection from accidents and provides shielding for

radi oactive material. The design features include special shielding,

handl i ng, and sealing features to provide positive containment and to mnimze
per sonnel exposure.

chem cal processing: Chenical treatnent of naterials to separate specific
constituents.

chronic: GCccurring over a long time period, or continuous, as opposed to
acut e.

Code of Federal Regulations (CFR): A docunentation of the regul ations of
federal executive departnments and agenci es.

conmitted dose equivalent: The dose equivalent to organs or tissues of
reference that will be received from an intake of radioactive material by an
i ndi vidual during the 50-year period follow ng the intake.

conmitted effective dose equivalent (CEDE): The sum of the products of the
wei ghting factors applicable to each of the body organs or tissues that are
irradiated and the conmitted dose equivalent to those organs or tissues.

community (environmental justice definition): A group of people or a site
within a given area exposed to risks that potentially threaten health,
ecol ogy, or |and val ues.

conpl exants: Chemicals, usually organic, which assist in chelating (a type of
chem cal bonding) netallic atons; exanples include citrates,

et hyl enedi anenet etraacetic acid (EDTA), and hydroxyet hyl enedi anenet etraacetic
acid (HEDTA)

condensate: Liquid obtained by condensation of a gas or a vapor.

confined aquifer: A subsurface water-bearing region having defined,
relatively inperneabl e upper and | ower boundaries and whose pressure is
significantly greater than atnospheric throughout.

conservative: Conservative choices of paraneters or assunptions are those
that would tend to overestimate rather than underestimate inpacts.

contam nant: Any gaseous, chemical, or other material that contaninates the
air, soil, or water

cont am nat i on #contaninated material): The deposition, solvation or
infiltration of radionuclides on or into an object, material or area; the
presence of unwanted radi oactive materials or their deposition, particularly
where it mght be harnful. The termalso refers to the presence of any
hazardous substance at |evels greater than those that occur naturally in the
surroundi ng envi ronnent.

controlled area: An area, outside of a restricted area but inside the site
boundary, access to which can be limted for any reason.

corrosion: The destruction of metal by chemical or electrocheni cal processes.
crib: An underground structure designed to receive |liquid waste which can
erfglate into the soil directly an/or after traveling to a connected tile

i eld.

critical: A condition in which a fissionable material is capable of
sustaining a nuclear reaction.

criticality: State of being critical; refers to a self- sustaining nucl ear

chain reaction in which there is an exact bal ance between production and |oss
of neutrons in the absence of extraneous sources
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cunul ative effects: Additive environnental, health, and socioeconomc effects
that result froma nunber of simlar activities in an area

curie (G): Awunit of neasure of radioactivity equal to 37 billion
di sintegrations per second.

decay product: A nuclide formed by the radioactive decay of another nuclide
which Is called the parent.

decay, radioactive: The spontaneous transformation of one nuclide into a
different nuclide or into a different energy state of the same nuclide. The
process results in the em ssion of nuclear radiation (al pha, beta, or gamm
radi ation).

deconmi ssioning: Deconmi ssioning operations renove facilities such as
processing plants, waste tanks, and burial grounds from service and reduce or
stabilize radioactive contam nation

decontam nation: Renmpval of radioactive contam nation fromfacilities, soils,
or equi pnent by washing, chenical action, mechanical cleaning, or other

t echni ques.

derived concentration guide (DCG: The concentration of a radionuclide in air
or water that, under conditions of continuous exposure for one year by one
exposure node (i.e., ingestion of water, subnersion in air, or inhalation),
would result in an effective dose equivalent of 100 nmrem [(0.1 rem =1
mlisievert (nmdv)].

design basis accident (DBA): An accident that is considered credible enough
to be used to establish design and perfornmance requirenents for systens,
structures, and conponents inportant to safety.

design basis earthquake (DBE): The maxi mumintensity earthquake that m ght
occur along the nearest capable fault to a structure. Structures are built to
wi thstand a desi gn basis earthquake.

di spersion: Phenonenon by which a material placed in a flowﬁn% medi um
gradpally spreads and occupi es an ever-increasing portion of the low flow
omai n.

dose: A generic termoften used to refer to absorbed dose, dose equivalent,
effective dose equivalent, coomtted effective dose equivalent, or tota
ef fective dose equival ent.

dose equivalent: A termused to express the amount of effective radiation

when nodi fying factors have been considered. It is the product of absorbed
dose (radsy multiplied by a quality factor, distribution factor, and other
nodi fying factors. It is neasured in rem

dose rate: The radiation dose delivered per unit time (e.g., rem per year).

doubl e-shell tank (DST): A reinforced concrete underground vessel with two
inner steel liners to provide containnment and backup containment of |iquid
wast es; the annulus between the two steel liners is instrunented to detect

| eaks from the inner liner.

ecol ogy: The science dealing with the relationship of all living things with
each other and with the environnent.

ecosystem A conplex of the comunity of living things and the environnent
formng a functioning whole in nature.

effective dose equivalent (EDE): The sum of the products of the dose
equi valent to the organ or tissue and the weighting factors applicable to each
of the body organs or tissues that are irradiated.

effluent: A liquid waste, discharged into the environnment, usually into
surface streans.

Effluent Treatment Facility: A treatnent facility on the Hanford Site that
receives lowlevel liquid effluents and renoves organi c, hazardous, and
radi oactive contam nants. The final product of this plant is water that is
punped to the Treated Effluent Disposal Facility.

emer gency response ﬂlanning gui delines (ERPG values: These values, which are
specific for each chemcal, are established for three general severity |evels:
exposure to concentrations greater than ERPG-1 values for a period of tine
greater than 1 hour results in an unacceptable likelihood that a person woul d
experience mld transient adverse health effects, or perception of a clearly
defined objectional odor; exposure to concentrations greater than ERPG 2
values for a period of tine greater than 1 hour results in an unacceptable
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l'i kel'i hood that a person woul d experience or develop irreversible or other
serious health effects, or synptons that could inpair one's ability to take
protective action; exposure to concentrations greater than ERPG- 3 values for a
period of time greater than 1 hour results in an unacceptable |ikelihood that
a person woul d experience or develop life-threatening health effects.

em ssion standards: Legally enforceable linmits on the quantities and/or kinds
of air contami nants that nay be enitted into the atnosphere.

endangered species: Plants and animals in an area that are threatened with
either extinction or serious depletion of a species.

environnment: The sum of all external conditions and influences affecting the
life, developnent, and ultimately, the survival of an organism

Environmental Inpact Statement (EIS): A legal docunment required by the
Nati onal Environnental Policy Act (NEPA) of 1969, as anmended, to assess the
environnental inpacts of nmajor Federal actions

environnental justice: The fair treatnent of people of all races, cultures

i nconmes, and educational levels with respect to the devel opnent,

i mpl enent ati on, and enforcenent of environnental |aws, regulations, and
olicies. Fair treatnment inplies that no popul ati on of people should be
orced to shoul der a disproportionate share of the negative environnmenta

i npacts of pollution or environmental hazards due to a |ack of political or

economi ¢ strength

erosion: The process in which soil is carried away by the action of wind or
wat er .

evaporator: A facility that mechanically reduces the water content in tank
waste to concentrate the waste to reduce storage needs.

exceedence: A value that exceeds a prescribed limt.

exposure (to radiation): A nmeasure of ionization produced in air by X-rays or
gamma radi ation, measured in roentgens. Also the condition of being made
subject to the action of radiation. Acute exposure generally refers to a high
| evel of exposure of short duration; chronic exposure is |ower-|evel exposure
of long duration.

fault: A fracture or a zone of fractures within a rock formation along which
vertical, horizontal, or transverse slippage has occurred in the past.

fission: The splitting or breaking apart of a heavy atom such as uranium
When a uranium atomis split, large anbunts of energy and one or nore neutrons
are rel eased

fission products: A general term for the conplex mxture of nuclides produced
as a result of nuclear fission. Mst, but not all, nuclides in the mxture
are radioactive, and theY decay, fornin? addi ti onal (dau?hter) products, with
the result that the conplex mxture of fission products forned contains about
200 different isotopes of over 35 elenents.

floodplain: Valley floor constructed by an active river and periodically
covered with floodwater fromthat river during intervals of over-bank flow.

fuel (nuclear, reactor): Fissionable material used as the source of power
when placed in a critical arrangenment in a nuclear reactor.

ganmma rays: High-energy, short wavel ength el ectromagnetic radiation
acconpanying fission and emtted fromthe nucleus of an atom Ganma rays are
very penetrating and require dense materials (e.g., lead) for shielding

genetic effects: Radiation- or chem cal -induced effects (primarily nutations)
that affect the descendants of the exposed individual; also called
"hereditary" effects.

geol ogy: The science that deals with the earth: the materials, processes,
environnents, and history of the planet.

greenhouse: In radiation protection, a tenporary structure used as a
confinenent barrier between a radi oactive work area and a non-radioactive area
to prevent the spread of contam nation.

grodemater: The supply of fresh water under the earth's surface in an

aqui fer.

half-life (radiological): The time in which half the atons of a radioactive
substance disintegrate to another nuclear form used as a neasure of the
persi stence of radioactive materials. Half-lives vary frommllionths of a
second to billions of years.
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hazardous waste: A solid waste or conbination of solid wastes that, because
of its quantity, concentration, or physical, chemcal or infectious
characteristics, may cause or significantly contribute to an increase in
nortality or an increase in serious, irreversible , or incapacitating
reversible illness or pose a substantial present or potential hazard to hunman
health or the environment when properly treated, stored, transported, disposed
of, or otherwi se managed. In this regulatory definition solid wastes nay al so
be in a liquid phase.

health effects: Detrimental effects on human health as the result of exposure
to radiation or toxic chemcals.

heavy netals: Metallic elenents of high nolecular weight, such as nercury,
chrom um cadmium |ead, and arsenic, that are toxic to plants and animals at
certain concentrations.

high-efficiency nmetal filter (HEMF): A filter that perforns the sane function
aFIa hi gh-efficiency particulate air (HEPA) filter, but which can be washed to
all ow re-use.

hi gh-efficiency particulate air (HEPA) filter: A type of filter designed to
renove 99.95 percent of the particles down to 0.3 mmin dianeter froma
flow ng air stream

high activity waste: Any waste that is above NRC Cass C (10 CFR 61.55)
wast e.

hi gh-1evel waste (HLW: The highly radioactive wastes that result from
processing of spent nuclear fuel, |ncludin? liquid waste produced directly in
reprocessing, and any solid waste derived fromthe liquid, that contains a
combi nati on of TRU waste and fission products in concentrations that require
permanent isolation (DOE Order 5820.2). Al waste in Hanford' s HLW storage
tanks is radioactive and is managed as HLW although sone wastes do not neet
the definition of HLW

hydraulic sluicing (past practice sluicing): A nethod for renoving slurry
from doubl e-shell tanks by dissol ving/suspending in water and punping the
waste from the tanks.

i ntensit (earthguake): A nunerical rating used to describe the effects of
eart hquake ground notion on people, structures, and the earth's surface. The
nuneri cal ratinP is based on an earthquake intensity scale such as the

Modi fied Mercalli Intensity Scale commonly used in the United States.

interimstabilization: Removing the liquids that can be readily punped from
singl e-shell tank wastes and transferring these liquids to double-shell tanks

interimstorage: The tenporary holding of waste on or away from the
generator's site when disposal space is not available. Mpnitoring and human
control are provided for interimstorage facilities.

interstitial liquid (interstitial liquor): Liquid in a waste matrix )
accommodated in the_?ore spaces; sone is capable of gravity drai nage while the
rest is held by capillary forces

ion: An atom or nolecule that has gained or [ost one or nore electrons and
has becone electrically charged

ionization: The process that creates ions. Nuclear radiation, x-rays, high
tenperatures, and electric discharges can cause ionization.

ionizing radiation: Alpha particles, beta particles, ganmm rays, x-rays,
neutrons, hi gh speed protons, and other particles capable of producing ions.

irradiation: Exposure to radiation.

i sotopes: Different forns of the same chemical elenment that are distinguished
by different nunbers of neutrons in the nucleus. a single elenment may have
many i sotopes; sone may be radi oactive and sone may be stable.

| atent period: The period or state of seeming inactivity between the tine of
expgsure of tissue to an acute radiation dose and the onset of radiation

si ckness.

| atent cancer fatality (LCF): The death of an individual due to a cancer
i nduced by previous exposure to radiation or toxic chemcals.

| ow-income communities: A comunity where 25 percent or nore of the
popul ation is identified as living In poverty.
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I ong-lived radionuclides: Radioactive isotopes with half-lives greater than
about 30 years.

| ow-1evel waste: Radioactive waste not classified as high-level waste, spent
fuel, transuranic waste, or byproduct waste per Atom c Energy Act - Section
11e(2), and DOE Order 5820. 2.

mexi mal |y exposed off-site individual (NECSIR: A hypot hetical nenber of the
8ubl|c assuned to permanently reside at the |ocation of highest calcul ated
ose.

mtigation: A series of actions inplenented to ensure that project inpacts
wWill result in no net loss of habitat value or wildlife populations. The
purpose of these actions is to avoid, nminimze, rectify or conpensate for any
adverse environmental inpact.

m xed waste: Waste that contains both radi oacti ve and hazardous cheni cal
conponents.

Modified Mercalli Intensity (MM) Scale: A scale of neasure used in the US
to show eart hquake intensity.

nanocurie (nCi): One billionth of a curie.

Nati onal Environmental Policy Act of 1969 (NEPA): Law that requires that
Federal agencies assess the environmental consequences associated with their
actions.

Nati onal Register of Historic Places (NRHP): A list maintained by the
National Park Service of architectural, historical, archaeological, and
cultural sites of local, state, or national inmportance

natural radiation or natural radioactivity: Background radiation. Some

el enments are naturally radi oactive whereas others are induced to becone

radi oactive by bombardnent in a reactor or accelerator. Naturally occurring
radi ation is indistinguishable from induced radiation.

Neutralized Current Acid Waste (NCAW: The highly radioactive liquid waste
remai ning after plutoniumis renoved from dissolved irradiated fuel during
reprocessing. It is the nost radioactive of the waste streans from
reprocessi ng operations.

Neutralized O adding Removal Waste (NCRW: Waste that results from dissolving
and renoving the zirconium cladding fromirradiated N Reactor fuel in the

pl ut oni um urani um extraction process (PUREX). This waste has been neutralized
to permt |ow-corrosive storage in carbon steel tanks. This waste stream has
transurani ¢ contam nation.

neutron: A particle existing in or emitted fromthe atom c nucleus; it is

electrically neutral and has a mass about equal to that of a stable hydrogen

atom Neutrons are used to split heavy atonms in the fission reaction.
nitrogen oxides (NOx): A mixture of nitrogen-ox¥gen cont ai ni ng conpounds

Prlrarlly formed as gaseous waste effluents in the conbustion of nost fossi
uel s.

nucl ear radi ation: Radiation, usually alpha, beta, or gamm, which emanates
from an unstabl e atom ¢ nucl eus.

Nucl ear RegulatorY Commi ssion (NRC): The independent Federal conm ssion that
licenses and regul ates nuclear facilities.

nucl eus: The positively charged center of an atom

nuclide: A species of atom having a specific nmass, atonic nunber, and nucl ear
energy state.

of fsite: Qut si de the boundaries of the Hanford Site

off-site population: The collective sum of individuals located within an
80-kilometer (50-mile) radius of the accident |ocation.

onsite: Any place within the Hanford Site boundary.

operations: All aspects of the operation of a plant or facility including
engi neering, nmaintenance, safety, and process operations.

organi ¢ conpounds: Chem cal s conpound contai ni ng carbon.
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particulates: Solid particles snmall enough to becone airborne.
past practice sluicing: See hydraulic sluicing

pH: A neasure of the hydrogen ion concentration in aqueous solution. Acidic
solutions have a pHfromO to 7, basic solutions have a pHfrom 7 to 14.

picocurie (pCG): One trillionth of a curie.

pernmeability: Ability of rock, groundwater, soil, or other substance to
transmt |iquid.

person-rem The radiation dose commitnent to a given popul ation; the sum of
the individual doses received by a popul ati on segnent.

plume: The distribution of contam nants a distance away from a point source
In a nediumlike groundwater or air.

popul ati on dose (popul ation exposure): Sunmation of individual radiation
doses received by all those exposed to the source or event being considered

Precipitate: An insoluble solid that can be separated from liquid by
iltration (used as a noun).

prevention of significant deterioration (PSD): This standard establishes the
accept abl e anpunt of deterioration in air quality. Wen the air quality of an
area neets the standards for a specific pollutant, the area is declared to be
in attainment for that pollutant. Wen the air quality of an area does not
nmeet the standard for a specific pollutant, the area is said to be in non-
attainment for that pollutant. PSD requirements allow maxi mum al | owabl e

i ncreases (increnents) in anmbient air pollutant concentration (sul fur dioxide
particul ate, nitrogen oxide) for construction or nodification of facilities

whi ch by definition do not "significantly deteriorate" the existing baseline
air quality.

public coment: A witten or verbal statement nade in response to a position
proposed by a governnent agency.

rad: The special unit of absorbed dose from ionizing radiation equal to an
absorbed dose of 0.01 joules per kilogram of irradiated materi al

radi ation (ionizing): See ionizing radiation.

radiation nonitoring (radiation protection nonitoring, nmonitoring): The
nmeasuring of radiation levels, concentrations, surface area concentrations or
quantities of radioactive material and the use of the results of these
nmeasurenents to evaluate potential exposures and doses.

radi ati on survey: Evaluation of an area or an object with instrunents to
detect, identify and quantify radioactive materials and radiation fields
present. . o . . .

radi ati on shielding: Reduction of radiation by interposing a shield of
absorbing material between a radioactive source and a person, |aboratory area,
or radiation-sensitive device.

radiation area: Area containing radioactive materials in quantities
significant enough to require control of personnel entry into the area

radi oactive (decay): Undergoing spontaneous nuclear transformation in which
nucl ear particles or electromagnetic energy are emtted.

radi oactive waste: Solid, liquid, or gaseous material of negligible economc
val ue that contains radionuclides in excess of threshold quantities.

radi oactivity: The property of spontaneous decay or disintegration of
unstabl e atom ¢ nuclei, acconpanied by the enission of radiation.

radi oi sotopes: Radi oactive isotopes, i.e, unstable isotopes of an el ement
that will eventually undergo radi oactive decay.

radi onuclide: A nuclide that is radioactive.

receptor: Individuals or populations that could be exposed to radiation
radi oactive materials, or toxic chemicals.

rem (roentgen equival ent man): The special unit of any of the quantities
expressed as dose e3U|vaIent.. The dose equivalent in rems is equal to the
absorbed dose in rads nultiplied by a quality factor. One rem = 0.01 Sv.

reprocessing: The process by which spent fuel is separated into waste
material for disposal and into material such as uranium and plutoniumto be
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reused.

respirable fraction (RF): That fraction of airborne droplets or particulate
matter (aerosol) with individual particle aerodynam c equival ent dianeter |ess
than 10 microns. This is assuned to be inportant for inhalation consequences.
Non- condensabl e gases and vapors have a respirable fraction of 1.

Richter scale: A scale by which earthquakes are neasured with graded steps
from 1l through 10. Each step is approximtely 60 tinmes greater than the
preceding step and is adjusted for different regions of the earth.

risk: Quantitative expression of possible inpact that considers both the
probability that a hazard causes harm and the consequences of that event
(e.g., for cancer risk, the product of the annual frequency of occurrence
mul tiplied by the nunber of l[atent cancer fatalities).

roentgen: A unit of neasure of ionizing electromagnetic radiation exposure (X
and gamma rays)

salt cake: Concentrated waste in the formof crystallized salts resulting
fromthe evaporation of liquid high-Ilevel waste.

salt well: A hole drilled or sluiced into a salt cake and lined with a
cylindrical screen to pernmit drainage and jet punping of interstitial I|iquid.

seismc |load: The force due to earthquakes.

seismcity: The relative distribution and frequency of earthquakes.

shield: An engineered body of absorbing material used to protect personne
fromradiation. Shielding is often provided by materials such as concrete,
water, |ead, or earth

shrubb-steppe: An inportant habitat type found on the Hanford Site. Shrub-
steppe is characterized by vegetation requiring little noisture in areas of
gxtrene tenperature range. It is considered a priority habitat by Washington
t at e.

singl e-shell tank (SST): dder sty!e Hanf ord HLW underground storage tank
composed of a single carbon steel [iner surrounded by concrete.

sl udge: The preciﬂitated solids (primarily oxides and hydroxides) that settle
to the bottom of the storage tanks containing liquid high-level waste

sluicing: A nethod of waste retrieval which utilizes a high-volume, |ow-
pressure streamof liquid to nobilize the waste prior to punping

slurry: A suspension of solid particles (sludge) in water

solid waste (radioactive): E ther solid radioactive material or solid objects
that contain radioactive material or bear radi oactive surface contani nation.

source term The quantity of radioactive material, released by an accident or
operation, which causes exposure after transm ssion or deposition.

stabilization: Treatnment of waste or a waste site to protect the biosphere
from contanination.

stack: A vertical pipe or flue designed to exhaust gases and suspended
particul ates.

storage: Retention of material in a manner permitting retrieval

subchroni ¢ (exposure): Exposures with durations ranging from 2 weeks to 7
years.

subsi dence: G adual or sudden sinking of the ground surface bel ow natura
Prade | evel due to slow decay and conpression of material or collapse of a
arge void space.

sunp: A collection point (depression or tank) for liquids prior to their
transfer.

supernatant: The radioactive layer of highly-nmobile |iquid containing soluble
salts that remmins above the salt cake and/or insoluble sludge in a waste
tank; also called free liquid

surface water: Al water on the Earth's surface, as distinguished from
groundwat er.

tank: A large steel -lined concrete container | ocated underground for storage
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of liquid waste.

tank farm An installation of interconnected underground tanks for the
storage of high-level radioactive |iquid wastes.

tectonic: Pertaining to or designating the rock structures resulting from
defornation of the earth's crust.

terrane: Any rock fornmation or series of formations.

t oxi cit?/: The quality or degree of being poisonous or harnful to plant or
animal life.

transuranic (TRU) waste: Radioactive waste containing al pha-enitting
transurani c radionuclides with half-lives greater than 20 years and
concentrations greater than 100 nanocuries per gram of waste.

Treated Effluent Disposal Facility (TEDF): A facility on the Hanford Site
that receives treated effluent fromthe Effluent Treatment Facility and
di sposes of it below ground where it percolates down through the vadose zone.

Tri-Party Agreenment: The Hanford Federal Facility Agreenent and Consent
Order. It is an agreenent signed in 1989 and anended in 1994 by the U S
Department of Energy, the U S. Environnmental Protection Agency, and the
Washi ngton State Departnent of Ecology that identifies nilestones for key
environnental restoration and waste nmanagenment actions.

200 Areas plateau: Highest portion on the Hanford Site (excluding Rattlesnake
?nd_ IG_ab_l e Mountains), containing nost of the waste processing and storage
acilities.

242- A Evaporator: A facility in the 200 East Area that concentrates dilute
I|qE|d waste from the doubl e-shell tanks to reduce the volune of waste in the
t anks.

unconfined aquifer: An aquifer that has a water table or surface at
at nospheri c pressure.

unpl a_nnfed rel ease: Unpl anned di scharge of contaminated liquid or particulate
mat eri al .

vadose zone: The unsaturated region of soil between the ground surface and
the water table.

vol atile organic conpounds (VOCs): Organic conpounds with a vapor pressure
greater than 0.44 pounds per square inch at standard tenperature and pressure.

volatilize: Cause to pass off as a vapor.

vol ume reduction (waste volume reduction): Various nethods of waste treatnment
such as evaporation of |iquids or conpaction of solids, ainmed at reducing the
vol umre of waste.

waste concentration: Renoval of excess water fromliquid waste or slurries.
waste form The formin which a waste exists at the time of interest.

wat chl i st tanks: Tanks that have been identified as watchlist tanks in
accordance with Public Law 101-510, section 3137, Safety Measures for Waste
Tanks at Hanford Nucl ear Reservation, 1990. These tanks have been identified
as the Priority 1 Hanford Site Tank Farm Safety I|ssues: " I|ssues /situations
that contain npst necessary conditions that could lead to worker (onsite) or
offsite radiati on exposure through an uncontrolled rel ease of fission
products, e.g., Tank SY-101."

wat er table: Upper boundary of an unconfined aquifer surface bel ow which soil
saturated wi th groundwater occurs.

water quality standard: Provisions of state or Federal |aw that consist of a
designated use or uses for the waters of the United States and water quality
criteria for such waters based upon those uses. Witer quality standards are
used to protect the public health or welfare, enhance the quality of water,
and serve the purposes of the Cean Water Act.

wind rose: A diagram designed to show the distribution of wind directions at
a given location; one variation shows w nd speed groupings by direction.

x-rays: A penetrating form of electromagnetic radiation enmtted when the
inner orbital electrons of an excited atomreturn to their normal state.
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HANFORD DOUBLE-SHELL TANK FARMS

TABLE OF CONTENTS

OPERATI ONAL WASTE VOLUME PRQIECTI ON FOR HANFORD DOUBLE- SHELL TANK FARMS

A. 1 BACKGROUND A-1
A. 2 OPERATI ONAL WASTE VOLUME PRQIECTI ON ASSUMPTI ONS AND CHANGES A-3
APPENDI X A REFERENCES A-7

LI ST OF TABLES
A-1 Doubl e- Shel |l Tanks Space Need Projections in MIlions of Gallons A-2

APPENDIX A OPERATIONAL WASTE VOLUME PROJECTION FOR
HANFORD DOUBLE-SHELL TANK FARMS

Althou%h the SIS-EIS considers only interimactions that can be acconplished
through the year 2000, this OMWP for Hanford's DST waste presents a basis for
eval uating future DST space needs through the end of fiscal year (FY) 2005
Section A 1l sumarizes the projected range of tank space and the need to build
addi tional DSTs based on recent analysis by the TWRS program The assunptions
and changes which have affected the OWP, are discussed in Milti-Function Waste
Tank Facility, Phase Qut Basis (WHC 1995), and are sunmmarized in Section A 2.

The nost recent information shows that wastes in the TWRS current baseline can
be nanaEed within the existing waste tank caPacity t hrough FY 2003. Additional
DST tank storage capacity is not needed until FY 2004 or later. Table A-1
provides a summary of the DST space need projections through FY 2005

A.1 BACKGROUND

The ONP systemis a conplex sinulation which was devel oped to assist in managing
the tank space and identifying needs for new tanks. The OMNP system sinul ates
the evaporator operation, the 28 DSTs and the associated transfer systens. It
considers the effects of chem stry, mass, volune, and operational |ogistics to
eval uate various operational scenarios. This projection is based upon the best
estimates of waste generation and conposition provided by the waste generators.

VWHC periodically issues an OWP report based on best available data. The |ast
WHC Operational Waste Volunme Projection Report, Revision 20 was issued in

Sept enber 1994 (WHC 1994). Since its issue, studies have been conducted to
assess alternative scenarios for operating Hanford Tank Farns wi thout
constructing new tanks at |east through 2004. A special OMWP report was prepared
in June 1995 to support phase out of the Milti-Function Waste Tank Facility
(MATF) project (WHC 1995).

Table A-1
Double-Shell Tanks Space Need Projections
in Millions of Gallons

FI SCAL YEAR
Waste Type and Needs

1994 1995 1996 1997 1998 1999 2000
2001 2002 2003 2004 2005
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(A Concentrated Waste 14. 8 15.2 16. 1 17.5 18. 3 17.9 18.0
18.1 18.1 18.2 18.7 17.1

(B) Supernate Liquid 9.1 5.8 4.8 5.0 4.9 5.0 4.8
4.8 4.8 4.8 4.8 6.5

(O 200W Recei ver Tanka 1.2 1.2 1.2 1.2 1.2 1.2 1.2
1.2 1.2 1.2 1.2 1.2

(D) 241- AW 102 and 241- AW 106b 2.3 2.3 2.3 2.3 2.3 2.3 2.3
2.3 2.3 2.3 2.3 2.3

Evapor at or Support

gE) Spare Space 2.3 2.3 2.3 2.3 2.3 2.3
.3 2.3 2.3 2.3 2.3

(F) Inpact of Evaporator 0.0 0.2 0.3 0.6 0.8 1.0 1.1
1.1 1.1 1.1 . 1.1

Limts (Specific Gavity of

1.35 versus 1.5)

863 Se%regated Space 1.5 . 1.1 0.7 0.7
7 0.7 0.7 0.7 0.7

SH) Passive Mtigationc 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0

241- SY-101

(A+B+H) Total Space Needed for 23.90 21.00 20. 90 22.50 23.20 22.90 22.80

22.90 22.90 23.00 23.50 23. 60
Waste Storage
(C+D+E+F+Q Total Space Needed 7. 30 8.40 8. 00 7.50 7.70 7.50 7.60
7.60 7.60 7.60 7.60 7.60
for Operational Needs and
Specitic Use
31. 20 CAPACI TY29. 40EDd28. 90 30. 00 30. 90 30. 40 30. 40
30. 50 30. 50 30. 60 31.10 .31.20

Source: WHC 1995

aStagin% space needed to receive and transfer 200 West Area waste streans (Tank 102-SY is
the current 200 West Area
receiver tank).

bSt agi ng space needed to support evaporation of waste by 242- A Evaporator.

cAlternate decision for passive mitigation of Tank 101-SY by a 1:1 dilution ratio would add
8.3 mllion L (2.2 mllion
gal) of needed space.

d28 DSTs provide 118,410,000 L (31, 280,000 gal) of capacity.

Several managenent actions have been initiated since the Draft EIS was issued in
August 1994, to ensure that the projected waste volunme would not exceed the
?v?ilable waste storage capacity in the DSTs. These actions include the

ol | owi ng.

I rproved tank space use
Reduced waste vol une generation by the Hanford Site facilities

Decreased waste volune reduction factors for the 242- A Evapor at or
oper ati ons.

Modi fi ed managenent practices to concentrate waste to the specific gravity
operating limt of 1.35 in all future evaporator canpaigns. This [imt
was sel ected by WHC based on enpirical data.

Revi sed waste segregation requirements as described in Section A 2. TRU
solids and conmpl exed waste will be segregated per DOE Order 5820. 2A

A.2 OPERATIONAL WASTE VOLUME PROJECTION ASSUMPTIONS AND CHANGES

The foll owi ng maj or plannin? assunptions and managenent practice changes
impacting ONWP at the tank farnms are discussed in this section

Conbi nation of Partially Full Separate Neutralized C adding Acid Waste
(NCAW and Neutralized O adding Renoval Waste (NCRW Tanks - In-tank
washi ng of the NCAW solids from Tanks 101-AZ 132,000 L 535,000 gal) of
solids and 102- AZ 360,000 L (95,000 gal) of solids would be combined into
Tank 102- AZ. The NCAW supernatant and washes were assunmed to be
concentrated and conbined into Tank 101-AY. The in-tank washing of the
solids should be conplete by FY 1999.
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Igggfollomjng wastes would all be consolidated into Tank 103- AW during FY

- PFP TRU solids and residual liquids in Tank 102-SY 541, 000 L
(143,000 gal)

- NCRW solids from Tank 103-AW 1.84 million L (487,000 gal)
- NCRW solids from Tank 105-AW 1.14 nmillion L (300,000 gal).
Mtigation of Watchlist Tanks - Active mitigation of Watchlist Tank 101-SY

b% m xer punp would be continued at |east through FY 2006. It is assuned
that passive mitigation by dilution of other Watchlist flanmabl e gas DSTs
woul d not be necessary. |f a decision is nmade for passive nitigation of

the Tank 101-SY by 1:1 dilution ratio, approximately 8.3 mllion L (2.2
mllion gal) of additional DST space or two new DSTs woul d be needed

Spare Space - Qperational space in Tanks 102- AW and 106- AW woul d be used
to PrOVIde 2.7 million L (720,000 gal) of the required 7.6 nmillion L (2
mllion gal) of spare space starting in FY 1999

Use of Tank 102-SY for Punping Conplexed SW - Current SW punping
practices require that a DST be available for receiving the |iquid wastes
punped out of SSTs. Two of the tanks in the 200 West Area (Tanks 101-SY
and 103-SY) are on the flanmable gas Watchlist and cannot receive waste
additions. Therefore, all SW punped in the 200 West Area will be routed
t hrough Tank 102- SY

Tank 102-SY contains a sludge |ayer of Pu-bearing solids. Punping non-
conpl exed SW. to Tank 102-SY with the Pu-bearing solids in the bottom
shoul d not present a problem However, conplexed wastes and TRU solids
have been segregated, both to mninmize the expense of disposal and to
conply with DOE Order 5820.2A, "Radioactive Waste Managenent." The OWP
assumes that solids in Tank 102-SY would be retrieved to allow punping of
the compl exed SW. from January 1999 through FY 2000 (WHC 1994). The
erfgrred alternative in this EIS includes retrieval of Tank SY-102

sol i ds.

A cross-site transfer capability is assuned to be functional and avail abl e
for this projection. The ECSTS is operable for the transfer of dilute
waste starting in 1995 with the RCSTS beconing operational with the
ability to transfer slurries in 1998.

Conti ngency Space - A total of 8.3-million L (2.2-million gal) of spare
space consisting of one aging and one non-aging waste tank is reserved in
case of a leak and energencies per requirenments of DOE Order 5820.2A. In
the past, an additional one tank contingency space has been set aside to
account for inaccuracies in the projections.

A managenent decision was made to elimnate the requirenent for the
addi ti onal contingency space set aside in addition to the required spare
space. Therefore the special OMNWP assumes no additional contingency
space.

SW._ Volunmes - The revised estimates for the SW to be pumped from SSTs
during 1995 through 2000 is assuned to be 23.5-mllion L (6.2-mllion

gal). This amount was previously estimated at 13.6-million L (3.6-million
gal). .ApprOX|nate[¥ 42 percent of this waste is assuned to be conpl exed
resulting in 9.8-mllion L (2.6-nmillion gal) of conplexed SW which was

previously estimated at 1.89-mllion L (500,000 gal). The revised waste
vol unme reduction factors, from SW. to Doubl e-Shell Slurry Feed, were 55
percent for non-conplexed SW and 10 percent for conplexed SW.

Facility Generation Rate - Reassessnent of the waste volune generation by
various facilities contributing wastes to the tank farns has resulted in
| ower projections of the total facility generation rate.

Privatization - TWRS Program privatization concepts are not included in
this EI'S. Privatization is currently believed to have no negative inpact.

TWRS Actions - The DST space needs for the TWRS actions such as retrieval

pretreatment, immobilization, and |ag storage is not included in this
projection. The TWRS EIS will evaluate these needs.

Watchlist Tank Inventories - It is assunmed that the Watchlist tanks
i nventories remain constant from 1995 through 2005.

Headspace Above Pu-Bearing Solids - These projections assume headspace
above Pu-bearing solids would be used to store Dilute Non-Conpl exed waste.
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Al'l DSTs Remain Sound - The special OMP assunes that all existing DSTs

remain intact for at |east another 10 years.

APPENDIX A REFERENCES

WHC, 1995, Muilti -Function Waste Tank Facility, Phase Qut Basis, Awadalla N G,

VWHC- SD- W236A- ER- 021, Revision 2, June 1995.

WHC, 1994, "Operational Waste Vol ume Projection", WHC- SD-WwW ER- 029, Rev. 20,
Sept enber 1994.
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