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Office of NEPA Policy and Assistance (EH-42)

U.S. DOE, 1000 Independence Avenue SW, Washington, DC 20585
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Abstract: The DOE proposes to continue operating the Sandia National Laboratories/New Mexico (SNL/NM)
located in central New Mexico. The DOE has identified and assessed three alternatives for the operation of
SNL/NM: (1) No Action, (2) Expanded Operations, and (3) Reduced Operations. The Expanded Operations
Alternative is the DOE’s preferred alternative (exclusive of the Microsystems and Engineering Sciences Applications
Complex configuration). Under the No Action Alternative, the DOE would continue the historical mission support
activities SNL/NM has conducted at planned operational levels. Under the Expanded Operations Alternative, the
DOE would operate SNL/NM at the highest reasonable levels of activity currently foreseeable. Under the Reduced
Operations Alternative, the DOE would operate SNL/NM at the minimum levels of activity necessary to maintain
the capabilities to support the DOE mission in the near term. Under all of the alternatives, the affected environment
is primarily within 50 miles (80 kilometers) of SNL/NM. Analyses indicate little difference in the environmental
impacts among alternatives.

Public Comments: The Draft SWEIS was released to the public for review and comment on April 16, 1999. The
comment period ended on June 15, 1999, although late comments were accepted to the extent practicable. All
comments were considered in preparation of the Final SWEIS'. The DOE will use the analysis in this Final SWEIS
and prepare a Record of Decision on the level of continued operation of SNL/NM. This decision will be made no
sooner than 30 days after the Notice of Availability of the Final SWEIS appears in the Federal Register.

1 Changes made to this SWEIS since publication of the Draft SWEIS are marked with a vertical bar to the right or left of the text.
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58 SOW
A/BCAQCB
ACGIH
ACPR II
ACRR
ACS

AEA
AEHD
AEI
AFRL
AFSC

ALARA
ALOHA
AMPL
ANSI
APCD
APPRM
AQCR
ARF

AT
AT&T
BEA
BEIR
BIA
BLM
BLS
C&D
CAA
CAB
CAMP
CAMU

Acronyms
58® Special Operations Wing
Albuquerque/Bernalillo County Air Quality Control Board
American Conference of Governmental Industrial Hygienists
Annular Core Pulsed Reactor 11
Annular Core Research Reactor
American Cancer Society
Atomic Energy Act
Albuquerque Environmental Health Department
average exposed individual
Air Force Research Laboratory
Air Force Safety Center
Albuquerque Operations Office
as low as reasonably achievable
Areal Locations of Hazardous Atmospheres
Advanced Manufacturing Processes Laboratory
American National Standards Institute
Air Pollution Control Division
Advanced Pulsed Power Research Module
Air Quality Control Region
airborne release fraction
averaging time
American Telephone and Telegraph
Bureau of Economic Analysis
Biological Effects of Ionizing Radiation
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Labor Statistics
construction and demolition
Clean Air Act
Citizens Advisory Board
Capital Assets Management Process

Corrective Action Management Unit

Note: Italics are used to denote formal names or titles of acts, published documents, or computer models.
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CAP88-PC
CAS
CDG
CDI
CEDE
CEQ
CERCLA
CFR
CHEST
CIS
cocC
CPMS
CRMP
CSF
CSRL
CTA
CTTF
CWA
CWL
CY
D&D
DARHT
DEAR
DF
DFG
DNL
DoD
DOE
DOI
DOL
DOT
DP

DR
DU

Clean Air Assessment Package
Chemical Abstract Service

Campus Design Guideline

chronic daily intake

committed effective dose equivalent

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act

Code of Federal Regulations

Conventional High Explosives and Simulation Test

Chemical Information System

chemicals of concern

Criteria Pollutant Monitoring Station
Cultural Resource Management Plan
cancer slope factor

Compound Semiconductor Research Laboratory
Central Training Academy

Containment Technology Test Facility
Clean Water Act

Chemical Waste Landfil

calendar year

decontamination and decommissioning
dual-axis radiographic hydrotest
Department of Energy Acquisitions Regulations
decontamination factor, dispersion factor
Deutsche Forschungemeinschaft
day-night average noise level

U.S. Department of Defense

U.S. Department of Energy

U.S. Department of the Interior

U.S. Department of Labor

U.S. Department of Transportation
Defense Programs

damage ratio

depleted uranium

XVi
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ECF
EDE
EF

EID
EIS
ELCR
EM
EMP
EO
EOD
EPA
EPCRA
ER

ER
ERPG
ES&H
ET
ETC
FAA
FCDSWA
FFCA
FM&T/NM
FONSI
FR
FSID
FTE

FY
GHA
GIF
GIS
GRABS
GWPMPP

environmental assessment

Explosives Applications Laboratory
Explosive Components Facility

effective dose equivalent

emission factor

environmental information document
environmental impact statement

excess lifetime cancer risk

Office of Environmental Management
electromagnetic pulse

Executive Order

explosive ordinance disposal

U.S. Environmental Protection Agency
Emergency Planning and Community Right-to-Know Act
emission rate

Environmental Restoration (Project)
emergency response planning guideline
Environment, Safety, and Health
exposure time

Energy Training Center

Federal Aviation Administration

Field Command, Defense Special Weapons Agency
Federal Facilities Compliance Act

Federal Manufacturing & Technology/New Mexico
Finding of No Significant Impact

Federal Register

Facilities and Safety Information Document
full-time equivalent

fiscal year

ground hazard area

Gamma Irradiation Facility

geographic information system

Giant Reusable Air Blast Simulator

Groundwater Protection Management Program Plan

Final SNL/NM SWEIS DOE/EIS-0281—October 1999

XVii



Appendixes, Acronyms

HA hazards assessment

HAP hazardous air pollutants

HBWSF High Bay Waste Storage Facility

HCF Hot Cell Facility

HCPI Hazardous Chemical Purchases Inventory
HEAST Health Effects Assessment Summary Tables
HEPA high efficiency particulate arrestance

HERMES High-Energy Radiation Megavolt Electron Source
HERTF High-Energy Research Test Facility

HI hazard index

HLW high-level radioactive waste

HPML High Power Microwave Laboratory

HQ hazard quotient

HQ headquarters

HR hydrogeologic region

HSWA Hazardous and Solid Waste Amendments

HVAR high velocity aircraft rocket

HWMF Hazardous Waste Management Facility
IBMRL Ion Beam Materials Research Laboratories

ICF inertial confinement fusion

ICRP International Commission on Radiological Protection
IDLH immediately dangerous to life and health

IH industrial hygiene

IHE insensitive high explosives

IHIL Industrial Hygiene Instrumentation Laboratory
IHIR Industrial Hygiene Investigation Report

IMRL Integrated Materials Research Laboratory

IPS Integrated Procurement System

IRIS Integrated Risk Information System

IRP Installation Restoration Program

ISC industrial source complex

ISCST3 Industrial Source Complex Short-Term Model, Version 3
ISS interim storage site

JIT just-in-time
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JP jet propulsion
KAFB Kirtland Air Force Base
KAO Kirtland Area Office

KUMMSC Kirtland Underground Munitions and Maintenance Storage Complex

L90 the A-weighted background sound pressure level that is exceeded 90 percent of the time, based
on a maximum of a 1-hour period

LADD lifetime average daily dose
LANL Los Alamos National Laboratory
LANMAS Local Area Network Nuclear Material Accountability System

LBERI Lovelace Biomedical and Environmental Research Institute, Inc.
LCF latent cancer fatality

LLMW low-level mixed waste

LLNL Lawrence Livermore National Laboratory
LW low-level waste

LOAEL lowest observed adverse effect level

LPF leak path factor

LSA low specific activity

LSF Lightning Simulation Facility

LWDS Liquid Waste Disposal System

M&O management and operations

M.W. molecular weight (in grams)

MAC maximum allowable concentration

MACCS2 MELCOR Accident Consequence Code System, Version 2

MAR material-at-risk

MBTA Migratory Bird Treaty Act

MCL maximum contaminant level

MDL Microelectronics Development Laboratory

MEI maximally exposed individual

MEMF Mobile Electronic Maintenance Facility

MEPAS Multimedia Environmental Pollutant Assessment System
MESA Microsystems and Engineering Sciences Applications
MIPP Medical Isotopes Production Project

MOBILE 5a  Mobile Source Emission Factor (model)
MOU Memorandum of Understanding
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Mo-99
MSDS
MTRU
MWL
NA

NA
NAAQS
NAGPRA
NASA
NCA
NCEA
NRC
NCRP
ND
NEPA
NESHAP
NEW
NF

NGF
NGIF
NHPA
NRHP
NIOSH
NMAAQS
NMAC
NMED
NMEIB
NMFRCD
NMDGF
NMSA
NMSU
NMWQCC
NNSI
NOAEL

molybdenum-99

material safety data sheet

mixed transuranic waste

Mixed Waste Landfill

not applicable

not available

National Ambient Air Quality Standards

Native American Graves Protection and Repatriation Act
National Aeronautics and Space Administration

Noise Control Act

National Center for Environment Assessment
Nuclear Regulatory Commission

National Council on Radiation Protection and Measurements
not detected

National Environmental Policy Act

National Emissions Standards for Hazardous Air Pollutants
net explosive weight

not found

Neutron Generator Facility

New Gamma Irradiation Facility

National Historic Preservation Act

National Register of Historic Places

National Institute of Occupational Safety and Health
New Mexico Ambient Air Quality Standards

New Mexico Administrative Code

New Mexico Environment Department

New Mexico Environmental Improvement Board
New Mexico Forestry and Resource Conservation Division
New Mexico Department of Game and Fish

New Mexico Statutes Annotated

New Mexico State University

New Mexico Water Quality Control Commission
Nonproliferation and National Security Institute

no observed adverse effect level

XX
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NOI Notice of Intent

NOVA North Vault

NPDES National Pollutant Discharge Elimination System
NPS National Park Service

NR not reported

NRC U.S. Nuclear Regulatory Commission

NRHP National Register of Historic Places

NTS Nevada Test Site

OBODM Open Burn/Open Detonation Model

OBS observations

OEL occupational exposure limits

OLM ozone limiting method

ORPD Occupational Radiation Protection Division
ORPS Occurrence Reporting and Processing System
OSHA Occupational Safety and Health Administration
PBCA Particle Bed Critical Assembly

PBFA Particle Beam Fusion Accelerator

PCB polychlorinated biphenyl

PDFL Photovoltiac Device Fabrication Laboratory
PDL Power Development Laboratory

PEIS Programmatic Environmental Impact Statement
PEL permissible exposure limit

PHS Process Hazard Survey

PL Public Law

PM . particulate matter smaller than 2.5 microns in diameter
PM,, particulate matter smaller than 10 microns in diameter
PNM Public Service Company of New Mexico

PPE personal protective equipment

PSD prevention of significant deterioration

PSL Production Primary Standards Laboratory

PT product tester

PVC polyvinyl chloride

R&D research & development

RCRA Resource Conservation and Recovery Act
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REL
REMS
RF

RfD
RHEPP
RHI
RITS
RME
RMMA
RMP
RMSEL
RMWMEF
ROD
ROI

RV

SA
SABRE
SAR
SARA
SCAPA
SDWA
SECOM
SHPO
SIP
SMERF
SMS
SNAP
SNL/CA
SNL/HI
SNL/NM
SNL/NV
SNM
SPA
SPHINX

recommended exposure limit

Radiation Exposure Monitoring System
respirable fraction

reference dose

Repetitive High Energy Pulsed Power

risk hazard index

Radiographic Integrated Test Stand

reasonable maximum exposure

Radioactive Materials Management Area

Risk Management Plan

Robotic Manufacturing Science Engineering Laboratory
Radioactive and Mixed Waste Management Facility
Record of Decision

region of influence

reentry vehicle

safety assessment

Sandia Accelerator & Beam Research Experiment
Safety Analysis Report

Superfund Amendments and Reauthorization Act
Subcommittee on Consequence Assessment and Protective Actions
Safe Drinking Water Act

Secure Communication Center

State Historic Preservation Officer (NM)

State Implementation Plan

Smoke Emission Reduction Facility

Scenery Management System

Systems for Nuclear Auxiliary Power

Sandia National Laboratories/California

Sandia National Laboratories/Hawaii

Sandia National Laboratories/New Mexico
Sandia National Laboratories/Nevada

special nuclear material
sawdust-propellant-acetone

Short-Pulse High Intensity Nanosecond X-Radiator

XXii
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SPR
SRS
SSM
SST
STAR
START
STEL
STL
STP
SVOC
SWEIS
SWISH
SWMU
SWTF
TA
TAP
TBF
TCE
TCP
TEDE
TEEL
TESLA
TEV
TI

TLV
TNT
TRU
TSCA
TSD
TSP
TTF
TtNUS
TWA
U.S.

Sandia Pulsed Reactor

Savannah River Site

stockpile stewardship and management
safe, secure transport

stability array

Strategic Arms Reduction Treaty
short-term exposure limit

Simulation Technology Laboratory
standard temperature and pressure
semivolatile organic compound
Site-Wide Environmental Impact Statement
Small Wind Shielded Facility

solid waste management unit

Solid Waste Transfer Facility

technical area

toxic air pollutants

Terminal Ballistics Facility
trichloroethylene

traditional cultural property

total effective dose equivalent

temporary emergency exposure limits

Tera-Electron Volt Semiconducting Linear Accelerator

threshold emission value
transport index

threshold limit value
trinitrotoluene

transuranic

Toxic Substances Control Act
Transportation Safety Division
total suspended particulates
Thermal Treatment Facility
Tetra Tech NUS, Inc.

time weighted average

United States
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U.S.C. United States Code

UBC Uniform Building Code
UNM University of New Mexico
UNO United Nations Organization
UPS United Parcel Service

USAF U.S. Air Force

USFS U.S. Forest Service

USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey

UST underground storage tank
UTM Universal Transverse Mercator
VDL vacuum diode load

VHI vapor hazard index

VHR vapor hazard ratio

VMF vehicle maintenance facility
vVOC volatile organic compound
WARE Worksite Accident Reduction Expert
WFO work for others

WIPP Waste Isolation Pilot Plant
WM Waste Management
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Appendixes, Units of Measure

UNIT OF MEASURE ABBREVIATION

acre ac
billion gallons per year BGY
centimeters cm
cubic feet e
cubic feet per second fc'ls
cubic meters m’
cubic yards yd’
Curie Ci
decibel dB
degrees Celsius °’C
degrees Fahrenheit °F
feet ft
gallon gal
gallons per day gpd
gram g
grams per second glsec
gravity g
hectare ha
Hertz Hz
hour hr
kelvin K
kilogram kg
kilojoule k]
kilometer km
kilometer per hour km/hr
kilovolt kV
kilovoltampere kVA
kilowart kW
kilowatt hour kWh
liter L
megajoule M]
megavolt-ampere MVA
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UNIT OF MEASURE ABBREVIATION

megawatt MW
megawatt hour MWh
megawatt-electric MWe
megawatt-thermal MWt
meter m
meters per second m/sec
microcurie pCi
microcuries per gram pCi/g
microgram ug
micrograms per cubic meter pg/m
micrograms per kilogram pg/kg
micrograms per liter pg/L
micron or micrometer pm
microohms per centimeter pohms/cm
micropascal mPa
mile mi
miles per hour mph
millicurie mCi
millicurie per gram mCi/g
millicurie per millimeter mCi/ml
milligram mg
milligram per liter mg/L
milliliter ml
millimeters of mercury mmHg
million M
million electron volts MeV
million gallons per day MGD
million gallons per year MGY
millirem mrem
millirem per year mrem/yr
nanocurie nCi
nanocuries per gram nCi/g

2Although not used in the SWEIS, the sievert is a ommon unit of measure for dose and equivalent to

100cm.

XXVi
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Metric Conversion Chart

TO CONVERT FROM U.S. CUSTOMARY INTO METRIC

TO CONVERT FROM METRIC INTO U.S. CUSTOMARY

If you know Multiply by To get If you know Multiply by To get
Length
inches 2.540 centimeters centimeters 0.3937 inches
feet 30.48 centimeters centimeters 0.03281 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.6214 miles
Area
square inches 6.452 zgﬁ:irrieters zgt:iirrieters 0.1550 square inches
square feet 0.09290 square meters square meters 10.76 square feet
square yards 0.8361 square meters square meters 1.196 square yards
acres 0.4047 hectares hectares 2.471 acres
square miles 2.590 i?llcl)amriters i?liﬁiters 0.3861 square miles
Volume
fluid ounces 29.57 milliliters milliliters 0.03381 fluid ounces
gallons 3.785 liters liters 0.2642 gallons
cubic feet 0.02832 cubic meters cubic meters 35.31 cubic feet
cubic yards 0.7646 cubic meters cubic meters 1.308 cubic yards
Weight
ounces 28.35 grams grams 0.03527 ounces
pounds 0.4536 kilograms kilograms 2.205 pounds
short tons 0.9072 metric tons metric tons 1.102 short tons
Temperature
EfFi;ren heit iﬁ:ﬁrxslfizp;ly E(%sius f%l)sius rgn/u_r,m:}:i nbsal\ dd I(szf;ren heit
by 5/9 32
kslvin subtract Coelsius kflvin y;;hﬁti :3; dd Foahrenheit
(k) 273.15 (") (°k) ’ (°F)

306.15

Note: 1 sievert = 100 rems
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Metric Prefixes

PREFIX EXPONENT CONVERTED TO WHOLE NUMBERS | PREFIX EXPONENT CONVERTED TO WHOLE NUMBERS

atto- 10™ = 0. 000,000,000,000,000,001 dekta- 10" = 10

femto- 10" = 0. 000,000,000,000,001 hecto- 10 = 100

pico 10™ = 0. 000,000,000,001 kilo- 10° = 1,000

nano- 10° = 0. 000,000,001 mega- 10° = 1,000,000

micro- 10° = 0.000,001 giga- 10° = 1,000,000,000

milli 10° = 0.001 tetra- 10" = 1,000,000,000,000

centi 10° = 0.01 peta- 10" = 1,000,000,000,000,000

deci- 10" = 0.1 exa- 10" = 1,000,000,000,000,000,000
Note: 10° = 1
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Appendix A, Section 2 - Material Inventory, Activity Multipliers

APPENDIX A — MATERIAL INVENTORY

Al COLLECTION OF DATA

Data collection consisted of a review of Sandia National
Laboratories/New Mexico (SNL/NM) material databases in
conjunction with facility projections from selected facilities.
The facility projections were aggregated using the SNL/NM
Facility Information Manager Database to query each facility
by material type. These projections are shown in the tables
throughout the appendix. Table A.1-1 contains data sources
reviewed in preparation for projections of material inventories
under each alternative.

In addition to using the sources listed in the table, the
accident analysis team conducted walk-throughs of the
selected facilities to review material inventories for potential
accident scenarios. Information provided by those data
sources was assumed to be correct and complete unless
differences in inventories were found during the walk-
through. The facility manager resolved any inventory
differences between the walk-throughs and databases. If the
inventory surveyed during the walk-through was found to be
more accurate, it was used for further analysis. For a complete
list of chemicals used for accident analysis, see the Accident
Analysis, Appendix E

The data from the Material Inventory appendix were made
available for use in the following resource areas:

*  Accidents
*  Human Health and Worker Safety

e Transportation

A.2 ACTIVITY MULTIPLIERS

The activities proposed under the alternatives would
potentially impact the types and quantities of material used
at SNL/NM. The activity scenarios from the SNL/NM
Facility Source Documents (SNL/NM 1998a) are shown in
Tables A.2-1, A.2-2, and A.2-3 and were used to project
inventories for facilities based on activities at the facilities.
The selected existing facilities represent the types of
operations that would occur at SNL/NM over the next

10 years. These activities primarily relate to test shots,
production levels, and, in some instances, man-hour
estimates for these selected facilities. These activities have
been converted to unitless numbers that have been
normalized so that a site-wide aggregate multiplier for each
alternative could be developed. In turn, these multipliers
were used to develop projections for the waste management
and transportation consequence analysis. Operations at new
facilities were not considered for the multiplier because the
start-up of these operations reaching their planned
production levels would artificially inflate the multdplier and

Table A.1-1. Data Sources Used to
Develop SNL/NM Material Inventories

| MATERIAL TYPE DATA SOURCES |

Special Nuclear Material

SNL/NM Facility Information Manager Database, April 1998
SNL/NM Preliminary Draft Environmental Information Document, October 1, 1997

Radioactive Material

SNL/NM Facility Information Manager Database, April 1998
SNL/NM Preliminary Draft Environmental Information Document, October 1, 1997

Source Material

SNL/NM Facility Information Manager Database, April 1998
SNL/NM Preliminary Draft Environmental Information Document, October 1, 1997

Spent Fuel

SNL/NM Facility Information Manager Database, April 1998

CheMaster

Chemical
Hazard Assessments
Building Profiles

Chemical Information System
SNL/NM Preliminary Draft Environmental Information Document, October 1, 1997

Explosives

SNL/NM Facility Information Manager Database, April 1998
Explosives Inventory System
SNL/NM Preliminary Draft Environmental Information Document, October 1, 1997

Sources: SNL/NM 1997b, 1998a
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Table A.2—1. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for Tests and Shots

6667 1940190—T8¢0-S13/30d SIIMS WN/INS [eul4

] NO ACTION EXPANDED REDUCED

FACILITY NAME ACTIVITY TYPES UNITS BASE YEAR ALTERNATIVE OPERATIONS | OPERATIONS
5-YEAR 10-YEAR | ALTERNATIVE | ALTERNATIVE

ACTIVITY LEVELS REPORTED IN SNL/NM SOURCE DOCUMENTS
Aerial Cable Facility Drop/pull-down tests 21 32 38 100 2
Aerial Cable Facility Aerial target tests 6 6 6 30 0
Centrifuge Complex Centrifuge tests 32 46 46 120 2
Centrifuge Complex’ Impact tests 0 10 10 100 0
Containment Technology . .
Test Facility - West Survivability testing tests 1 1 0 2 1
Drop/Impact Complex Drop test tests 18 20 20 50 0
Drop/Impact Complex Water impact tests 1 1 1 20 1
Drop/Impact Complex Submersion tests 1 1 1 5 0
Drop/Impact Complex’ Underwater blast tests 0 2 2 10 0
Exp{o'snfe Components Neutron generator tests 200 500 500 500 500
Facility tests
ExpiosivelComponents Explosive testing tests 600 750 850 900 300
Facility
ExpiosivelComponents Battery tests tests 50 60 60 100 10
Facility
SRS AT Explosive testing tests 240 240 240 360 50
Laboratory
Lurance Canyon Burn Site Certification testing tests 12 12 12 55 1
Lurance Canyon Burn Site  Model validation tests 56 56 56 100 0
Lurance Canyon Burn Site  User testing tests 37 37 37 50 0
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Table A.2—1. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for Tests and Shots (continued)

NO ACTION EXPANDED REDUCED
BASE YEAR' ALTERNATIVE OPERATIONS | OPERATIONS

66671 1840100—T1820-S13/30d SIAMS WN/INS [euld

eV

FACILITY NAME ACTIVITY TYPES UNITS
5-YEAR 10-YEAR | ALTERNATIVE | ALTERNATIVE
Repetitive High Energy o\ rator tests tests 500 5,000 5,000 10,000 100
Pulsed Power Unit I
Repetitive High Energy Radiation
Pulsed Power Unit II production tests 80 160 160 800 40
Sandia Pulsed Reactor Irradiation tests tests 100 100 100 200 30
Sled Track Complex Rocket sled test tests 10 10 15 80 2
Sled Track Complex Explosive testing tests 12 12 12 239 0
Sled Track Complex Rocket launcher tests 3 4 4 24 0
Sled Track Complex Free-flight launch tests 40 40 40 150 0
Terminal Ballistics Complex PrOJ?Chle impact tests 50 80 100 350 10
testing
Terminal Ballistics Complex  Propellant testing tests 25 40 50 100 4
Thunder Range ST i test series 1 5 8 10 1
tests
gg::: ,c;,d,;:al,iﬁg o Accelerator shots shots 500 1,000 1,000 2,000 40
High-Energy Radiation Irradiation of
Megavolt Electron Source  components or shots 262 500 500 1,450 40
III materials
Sandia Accelerator & Irradiation of
Beam Research components or shots 187 225 225 400 0
Experiment materials
Irradiation of
SATURN components or shots 65 200 200 500 40
materials
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FACILITY NAME

Table A.2—1. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for Tests and Shots (continued)

EXPANDED REDUCED
OPERATIONS OPERATIONS

NO ACTION
BASE YEAR® ALTERNATIVE

ACTIVITY TYPES UNITS

5.YEAR | 10-YEAR | ALTERNATIVE | ALTERNATIVE

Short-Pulse High Intensity =~ Irradiation of

Nanosecond components or shots 1,185 2,500 2,500 6,000 200

X-Radiator materials

Z-Machine Accelerator shots shots 150 300 300 350 84

TOTAL Tests and 4,445 11,950 12,093 25,155 1,458
shots

MULTIPLIER FROM BASE YEAR Multiplier 1.00 2.69 2.72 5.66 0.33

MULTIPLIERS CONTAINED IN SNL/NM SOURCE DOCUMENTS

Aerial Cable Facility Drop/pull-down multiplier 1.00 1.52 1.81 4.76 0.10

Aerial Cable Facility Aerial target multiplier 1.00 1.00 1.00 5.00 0.00

Centrifuge Complex Centrifuge multiplier 1.00 1.44 1.44 3.75 0.06

Centrifuge Complex’ Impact multiplier 0.00 1.00 1.00 10.00 0.00

Containment Technology L . .

Test Facility - West Survivability testing multiplier 1.00 1.00 0.00 2.00 1.00

Drop/Impact Complex Drop test multiplier 1.00 1.11 1.11 2.78 0.00

Drop/Impact Complex Water impact multiplier 1.00 1.00 1.00 20.00 1.00

Drop/Impact Complex Submersion multiplier 1.00 1.00 1.00 5.00 0.00

Drop/Impact Complex’ Underwater blast multiplier 0.00 1.00 1.00 5.00 0.00

2SI GETORIRS NEATETE QT ETELET multiplier 1.00 2.50 2.50 2.50 2.50

Facility tests

Exp{o.srve Components Explosive testing multiplier 1.00 1.25 1.42 1.50 0.50

Facility

EXP{O.SWQ (URRER Battery tests multiplier 1.00 1.20 1.20 2.00 0.20

Facility
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Table A.2—1. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for Tests and Shots (continued)

HUSITE EXPANDED

66671 1840100—T1820-S13/30d SIAMS WN/INS [euld

G-V

REDUCED

FACILITY NAME ACTIVITY TYPES UNITS BASE YEAR’ ALTERNATIVE OPERATIONS | OPERATIONS

5-YEAR | 10-YEAR | ALTERNATIVE | ALTERNATIVE
SR i A Explosive testing multiplier 1.00 1.00 1.00 1.50 0.21
Laboratory
Lurance Canyon Burn Site (Certification testing multiplier 1.00 1.00 1.00 4.58 0.08
Lurance Canyon Burn Site  Model validation multiplier 1.00 1.00 1.00 1.79 0.00
Lurance Canyon Burn Site  User testing multiplier 1.00 1.00 1.00 1.35 0.00
Repetitive High Energy .
Pulsed Power Unit I Accelerator tests multiplier 1.00 10.00 10.00 20.00 0.20
Repetitive High Energy Radiation .
Pulsed Power Unit I S multiplier 1.00 2.00 2.00 10.00 0.50
Sandia Pulsed Reactor Irradiation tests multiplier 1.00 1.00 1.00 2.00 0.30
Sled Track Complex Rocket sled test multiplier 1.00 1.00 1.50 8.00 0.20
Sled Track Complex Explosive testing multiplier 1.00 1.00 1.00 19.92 0.00
Sled Track Complex Rocket launcher multiplier 1.00 1.33 1.33 8.00 0.00
Sled Track Complex Free-flight launch multiplier 1.00 1.00 1.00 3.75 0.00
ERBIES RS s fiypect multiplier 1.00 1.60 2.00 7.00 0.20
Complex testing
Terminal Ballistics Complex  Propellant testing multiplier 1.00 1.60 2.00 4.00 0.16
Thunder Range fe'gtusnd LRI multiplier 1.00 5.00 8.00 10.00 1.00
Advanced Pulsed Power 2101 shots multiplier 1.00 2.00 2.00 4.00 0.08
Research Module
High-Energy Radiation Irradiation of
Megavolt Electron components or multiplier 1.00 1.91 1.91 5.53 0.15
Source III materials
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Table A.2—1. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for Tests and Shots (concluded)

__ NO ACTION EXPANDED REDUCED
FACILITY NAME ACTIVITY TYPES UNITS BASE YEAR’ ALTERNATIVE OPERATIONS

OPERATIONS
5-YEAR 10-YEAR | ALTERNATIVE | ALTERNATIVE
Sandia Accelerator & Irradiation of
Beam Research components or multiplier 1.00 1.20 1.20 2.14 0.00
Experiment materials
Irradiation of
SATURN components or multiplier 1.00 3.08 3.08 7.69 0.62
materials
Short-Pulse High Irradiation of
Intensity Nanosecond components or multiplier 1.00 2.11 2.11 5.06 0.17
X-Radiator materials
Z-Machine Accelerator shots multiplier 1.00 2.00 2.00 2.33 0.56
TOTAL® 30.00 56.85 60.61 192.94 9.79
AVERAGE’ 0.94 1.78 1.89 6.03 0.31

Sources: SNL/NM 1997b, 1998a

2 The base year varies depending on information provided in the Facilities and Safety Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as appropriate.
b Because of the lead time required to set up operations for these facilities, the base year was assumed to be 2003 for calculations, in accordance with information in the FSID.

¢ Indicates a change from the original source documents rollup based on additional information provided by SNL/NM

4 Numbers are rounded and may differ slightly from calculated values.
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Table A.2—2. Activity Multipliers by SNL/NM Facility, Activity, and Alternative for Other Operations

NO ACTION
ACTIVITY ALTERNATIVE

EXPANDED REDUCED
FACILITY NAME CATEGORIES ACTIVITY TYPES UNITS BASE YEAR® OPERATIONS | OPERATIONS
ALTERNATIVE | ALTERNATIVE

ACTIVITY LEVELS REPORTED IN SNL/NM SOURCE DOCUMENTS
Development
or
Microelectronics : : :
Development prosletion  Bdesleiene wafers 4,000 5,000 7,000 7,500 2,666
Laboratory of devices,  devices and systems
processes,
and systems
Aerial Cable Test . .
Facility’ e Scoring system tests series 0 1 1 2 0
Development
Advanced or Materials,
Manufacturing production  ceramics/glass, operational
Processes of devices,  electronics, processes, hours 248,000 310,000 310,000 347,000 248,000
Laboratory processes,  and systems
and systems
Development
or
Neutron Generator production neutron
Facility - Neutron generators generators 600 2,000 2,000 2,000 2,000
processes,
and systems
Gamma Irradiation Test
Facility’ activities Tests hours 1,000 0 0 8,000 0
New Gamma Test
Irradiation . Tests hours 0 13,000 13,000 24,000 0
Facilityd activities
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Table A.2—2. Activity Multipliers by SNL/NM Facility, Activity, and Alternative for Other Operations
(continued)

NO ACTION
ACTIVITY ALTERNATIVE EXPANDED REDUCED
FACILITY NAME CATEGORIES ACTIVITY TYPES UNITS BASE YEAR® OPERATIONS | OPERATIONS
10-YEAR ALTERNATIVE | ALTERNATIVE
Equipment
Thunder Range Other disassembly and days/year 60 82 82 144 42
evaluation
Explosive Test
Components activities Chemical analysis analyses 900 950 1,000 1,250 500
Facility
Integrated Research and operational
Materials Research Other development of P hours 395,454 395,454 395,454 395,454 363,817
Laboratory materials
MULTIPLIERS CONTAINED IN SNL/NM SOURCE DOCUMENTS
Development
HEOE T 0lr'oduction Microelectronic
Development produc ; multiplier 1.00 1.25 1.75 1.88° 0.67
of devices,  devices and systems
Laboratory
processes,
and systems
ﬂ:?i;'ii;“ble :eci].tvities Scoring system tests  multiplier 0.00 1.00 1.00 2.00 0.00
Development
Advanced or Materials,
Manufacturing production  ceramics/glass, -
Processes of devices, electronics, processes, il ter 1.00 o Lol LA LAY
Laboratory processes, and systems
and systems
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Table A.2—2. Activity Multipliers by SNL/NM Facility, Activity, and Alternative for Other Operations

(concluded)
NO ACTION
NG a ALTERNATIVE EXPANDED REDUCED
FACILITY NAME CATEGORIES ACTIVITY TYPES BASE YEAR OPERATIONS | OPERATIONS
ALTERNATIVE | ALTERNATIVE

Development

or
Neu.tfon Cenetsy producﬁon Neutron generators multiplier 1.00 3.33 3.33 3.33 3.33
Facility of devices,

processes,

and systems
LI LI B Tests multiplier 1.00 0.00 0.00 8.00 0.00
Facility activities
New Gamma Test
Irradiation - Tests multiplier 0.00 1.00 1.00 1.85 0.00

2iep d activities
Facility
Equipment
Thunder Range Other disassembly and multiplier 1.00 1.37 1.37 2.40 0.70
evaluation

Explosive
Components Test activities Chemical analysis multiplier 1.00 1.06 1.11 1.39 0.56
Facility
Integrated Research and
Materials Research Other development of multiplier 1.00 1.00 1.00 1.00 0.92
Laboratory materials
TOTAL® multiplier 7.00 11.26 11.81 23.24 7.18
AVERAGE multiplier 0.78 1.25 1.31 2.58 0.80

Sources: SNL/NM 1997b, 1998a

2 The base year varies depending on information provided in the Facilities and Safety Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as appropriate.

® Ifimplemented, the Microsystems and Engineering Sciences Applications (MESA) Complex configuration under the Expanded Operations Alternative would not change the number of wafers produced. Whether MESAis implemented or not,
SNL/NM'’s maximum production capacity is 7,500 wafers per year with three shifts. Therefore, no changes in activity multipliers would occur.

¢ The operation at this facility is considered to be a constant operation that has a low activity level; however, for calculations, the base year is 2003.

4 The operations at this facility are considered to be a continuation of the current Gamma Irradiation Facility operations; however, for calculations, the base year is 2003.

¢ Numbers are rounded and may differ slightly from calculated values.
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Table A.2—3. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for New Operations
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ACTIVITY NO ACTION ALTERNATIVE EXPANDED REDUCED
FACILITY NAME CATEGORIES ACTIVITY TYPES UNITS BASE YEAR® OPERATIONS | OPERATIONS
5-YEAR 10-YEAR | ALTERNATIVE | ALTERNATIVE

ACTIVITY LEVELS REPORTED IN SNL/NM SOURCE DOCUMENTS
Annular Core
Research Reactor Irradiation of
(medical isotopes Test activities production targets 8 375 375 1,300 40
production targets
configuration)
Annular Core
Research Reactor Test activities Irradiation tests tests 0 0 1 3 0
(DP configuration)®

Development or Processing of
Hot Cell Facilit e Of roduction targets 8 375 375 1,300 40

4 devices, processes, P 9 ’

and systems targets
TESLA® Test activities Accelerator shots shots 40 1,000 1,000 1,300 40
Radiographic . shots per
Integrated Test Stand" Test activities Accelerator shots e 0 400 600 800 100
TOTAL’ activities 56 2,150 2,351 4,703 220
NORMALIZED TO THE BASE YEAR
Annular Core
Research Reactor Irradiation of
(medical isotopes Test activities production multiplier 1.00 46.88 46.88 162.50 5.00
production targets
configuration)
Annular Core
Research Reactor Test activities Irradiation tests multiplier 0.00 0.00 1.00 3.00 0.00
(DP configuration)

Development or Processing of
Hot Cell Facilit i LT 6F roduction multiplier 1.00 46.88 46.88 162.50 5.00

Y devices, processes, P P : : : : :
and systems targets
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Table A.2—3. Activity Multipliers by SNL/NM Facility,
Activity, and Alternative for New Operations (concluded)

ACTIVITY NO ACTION ALTERNATIVE EXPANDED REDUCED
ACTIVITY TYPES UNITS BASE YEAR OPERATIONS | OPERATIONS
5-YEAR 10-YEAR

FACILITY NAME

CATEGORIES ALTERNATIVE | ALTERNATIVE

TESLA Test activities Accelerator shots  multiplier 1.00 25.00 25.00 32.50 1.00
Radiographic A . s
Integrated Test Stand Test activities Accelerator shots ~ multiplier 0.00 1.00 1.50 2.00 0.25
TOTAL’ multiplier 3.00 119.75 121.25 362.50 11.25
AVERAGE’ multiplier 0.60 23.95 24.25 72.50 2.25
NORMALIZED TO THE 5- OR 10-YEAR, NO ACTION ALTERNATIVE
Annular Core
Research Reactor Irradiation of
(medical isotopes Test activities production multiplier 0.02 1.00 1.00 3.47 0.11
production targets
configuration)
Annular Core
Research Reactor Test activities Irradiation tests multiplier 0.00 0.00 1.00 3.00 0.00
(DP configuration)
Deslopnentor  pracessing of
Hot Cell Facility devices, processes, production multiplier 0.02 1.00 1.00 3.47 0.11
and systems targets
TESLA® Test activities Accelerator shots  multiplier 0.04 1.00 1.00 1.30 0.04
Radiographic . .
Integrated Test Stand" Test activities Accelerator shots  multiplier 0.00 1.00 1.50 2.00 0.25
TOTAL’ multiplier 0.08 4.00 5.50 13.23 0.50
AVERAGE’ multiplier 0.02 0.80 1.10 2.65 0.10

Sources: SNL/NM 1997b, 1998a

TESLA: Tera-Electron Volt Semiconducting Linear Accelerator

2The base year varies depending on information provided in the Facilities and Safety Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as appropriate.
®Because of the lead time required to set up operations for these facilities, the base year was assumed to be 2003 for calculations, in accordance with information in the FSID.

¢Indicates a change from the original source documents rollup based on additional provided information from SNL/NM
4Numbers are rounded and may differ slightly from calculated values.
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Appendix A, Section 3 — Material Inventory, Material Inventory Projections

Table A.2—4. Summary of Activity Multipliers

NO ACTION EXPANDED REDUCED
ALTERNATIVE OPERATIONS | OPERATIONS

ACTIVITY BASE YEAR®
10-YEAR | ALTERNATIVE | ALTERNATIVE
Unit Total 30 56.85 60.61 192.94 9.79
Tests & Shots
Average 0.94 1.78 1.89 6.03 0.31
Nontest or Shot Unit Total 7.00 11.26 11.81 23.24 7.18
Activities Average 0.78 1.25 1.31 2.58 0.80
Multiplier to Use
(No New Operations) 0.902 1.661 1.766 5.273 0.414
Normalized to
Base Year for 1.00 1.841 1.957 5.843 0.458
Multiplication
TOTAL
. 3.00 119.75 121.25 362.50 11.25
New Operations (Unitless)
gzzz"geif)g‘g asa Average 0.60 23.95 24.25 72.50 2.25
Count 5 5 5 5 5

Sources: SNL/NM 1997b, 1998a

not truly reflect the anticipated activity levels. Table A.2—4
summarizes the multipliers used to reflect activity levels.

If implemented, the Microsystems and Engineering
Sciences Applications (MESA) Complex configuration
under the Expanded Operations Alternative would not
change the activity projections. Whether MESA
Complex configuration is implemented or not,
SNL/NM’s maximum production capacity is 7,500
wafers per year with three shifts. Therefore, no changes in
activity multipliers would occur.

A.3 MATERIAL INVENTORY
PROJECTIONS

The following material inventory projections are divided
into two sections for each type of material at SNL/NM.
These sections, existing operations and new operations,
comprise all of the selected representative facilities at
SNL/NM. There is also the potential for special
programs that could arise in the future and that would be
categorized separately from new and existing operations.

The material inventory projections for existing
operations are limited to those facilities that maintain
material under existing operations and are required to
maintain current production at SNL/NM.

aThe base year varies depending on information provided in the Facilities and Safety
Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as
appropriate.
New operations are defined as programmatically
planned projects with defined implementation
schedules that will take place beyond the base year.
These projects are currently under development, but
will reach their intended operational capacity within
the next 10 years under each alternative. Material levels
projected for these facilities were omitted from the
existing operations assessments and are outlined
separately. The following existing facilities are included
in the new operations section for each material
category: Tera-Electron Volt Energy Superconducting
Linear Accelerator (TESLA), Radiographic Integrated
Test Stand (RITS), Hot Cell Facility (HCF), and
Annular Core Research Reactor (ACRR) (medical
isotope production configuration).

A.3.1 Nuclear Material

A3.1.1  Existing Operations

Nuclear material inventories at SNL/NM are presented
in Table A.3—1. The table shows inventories for existing
operations under each alternative.

No Action Alternative

An increase at the Integrated Materials Research
Laboratory (IMRL) would be due to the addition of a
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Table A.3—1. Nuclear Materials Inventories Under Each Alternative

]
--_ NO ACTION ALTERNATIVE EXPANDED REDUCED

FACILITY NAMES MATERIALS | UNITS | BASE YEAR® OPERATIONS | OPERATIONS
- 5-YEAR 10-YEAR ALTERNATIVE
11—

EXISTING OPERATIONS

Annular Core Research Enriched

Reactor (DP configuration) Uranium kg 12 37 37 8 12
Annular Core Research Plutonium-

Reactor (DP configuration) 239 g 148 148 148 8,800 148
Hot Cell Facility Ecgﬁm g 25 25 25 125 25
NEW OPERATIONS

Annular Core Research Enriched

Reactor (medical isotopes Uranium kg 25.8 56.7 56.7 56.7 18.3
production mode)

R (IS Tritium i 49 49 49 49 49
Facility

Gamma Irradiation Facility Bfg’r&fﬁﬁ? kg 13,600 13,600 13,600 13,600 13,600
Integrated Materials Depleted

Research Laboratory Uranium L — 5 . . L
Neutron Generator Facility Tritium Gi 682 682 682 836 511
Repetitive High Energy Depleted

Pulsed Power Unit I Uranium Hg L a0 0 L v
Sandia Pulsed Reactor E':;E:ﬁl kg 550 900 550 1,000 550
Sandia Pulsed Reactor gl3u9tomum— g 53 10,000 10,000 10,000 53
Thunder Range gz‘le"””m' i <0.52 <0.52 <0.52 0.52 0
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Table A.3—1. Nuclear Materials Inventories Under Each Alternative (concluded)

I
MATERIALS | UNITS | BASE YEAR® OPERATIONS | OPERATIONS

T T ALTERNATIVE | ALTERNATIVE
Thunder Range é\z‘;ﬁdum' Ci <0.52 <0.52 <0.52 0.52 0
Thunder Range B?arrr::i; Gi <4.2 <4.2 <4.2 4.2 0
Thunder Range gg‘g"""”m' i <0.62 <0.62 <0.62 0.62 0
Thunder Range Ptonium= <0.52 <0.52 <0.52 0.52 0
Z-Machine Bf;’rﬁif mg 0 200 200 200 0
Z-Machine Deuterium” L 0 1,000 1,000 5,000 0
Z-Machine gl3u9tom'um— mg 0 200 200 200 0
Z-Machine Tritium Ci 0 1,000 1,000 50,000 0

Sources: SNL/NM 1997b, 1998m

Ug: microgram

Ci: curies

DP: Defense Programs

g:gram

kg: kilogram

L: liter

mCi: millicurie

mg: milligram

2The base year varies depending on information provided in the Facilities and Safety Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as appropriate.
b Deuterium is not radioactive; however, it is considered an accountable nuclear material.
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small calibration source that would not require any
additional storage capacity. Increases at the Sandia Pulsed
Reactor (SPR) facility would be due to increased test
activities, but the inventory levels would continue to be
within the facility storage capacity. Furthermore, due to
recent major reductions in overall nuclear material stored
onsite, excess storage capacity currently exists to
accommodate any increases under this alternative.
Therefore, no additional storage and handling capacity,
regulatory requirements, or security requirements would
be needed. The Z-Machine and Repetitive High Energy
Pulsed Power Unit (RHEPP) I show increases from the
base year to year 5 under the No Action Alternative.
However, these facilities would increase to normal
production capacity by 2003, which would then become
the base year and, therefore, not a reflected increase.

Expanded Operations Alternative

Under the Expanded Operations Alternative, the nuclear
material inventory would generally remain consistent
with current facility levels, with the exception of four
facilities: SPR, Neutron Generator Facility (NGF),
RHEPP I, and the Z-Machine (formerly the Particle
Beam Fusion Accelerator [PBFA] II). The increases at the
SPR facility would be due to increased test activities, but
the inventory levels would continue to be within the
facility storage capacity. Furthermore, due to recent
major reductions in overall nuclear material stored
onsite, excess storage capacity currently exists to
accommodate any increases under this alternative.
Therefore, no additional storage and handling capacity
or regulatory requirements would be needed. However,
the Z-Machine would have to be upgraded to Hazard
Classification 3, which would require additional safety
documentation.

Reduced Operations Alternative

Under the Reduced Operations Alternative, the nuclear
material inventory at existing facilities would decrease or
remain consistent with current facility levels.
Furthermore, due to recent major reductions in overall
nuclear material stored onsite, excess storage capacity
currently exists to accommodate any material needs
under this alternative. Therefore, no additional storage
and handling capacity, regulatory requirements, or
security requirements would be needed.

A3.1.2  New Operations

No Action Alternative

Operating levels at the ACRR would increase to

full production capacity. These increases were
anticipated during the facility design and would,
therefore, not be considered to be increases over the
normal design inventory. Furthermore, the U. S.
Department of Energy (DOE) issued a record of
decision (ROD) for the Medical Isotopes Production
Project (MIPP) (DOE 1996b), published in the
September 17, 1996, Federal Register (61 FR 48921-
48929), in which material inventories associated with
this program were reviewed. Therefore, no additional
storage and handling capacity, regulatory requirements,
or security requirements would be necessary.

Expanded Operations Alternative

Under the Expanded Operations Alternative, the nuclear
material inventory at two new facilities, the ACRR and
the HCE would increase as the facilities become
operational. The projected inventory increases are
identified in Table A.3—1. Currently, operating levels at
the ACRR are increasing to full production capacity.
These increases were anticipated during the facility
design and would, therefore, not be considered to be
increases under this alternative. Furthermore, the DOE
issued a ROD for the MIPP, published in the September
17, 1996, Federal Register (61 FR 48921-48929), in
which material inventories associated with this program
were reviewed. Therefore, no additional storage and
handling capacity, regulatory requirements, or security
requirements would be necessary.

Reduced Operations Alternative

Operating levels at new facilities would increase to
minimum production capacity. Therefore, no additional
storage and handling capacity, regulatory requirements,
or security requirements would be necessary.

A.3.2 Radioactive Material

A3.2.1  Existing Operations

Radioactive material inventories at SNL/NM are
presented in Table A.3-2. The table shows inventories by
existing operations for each alternative.

SNL/NM has significantly reduced radioactive and
chemical inventories. Since 1995, SNL/NM has reduced
source nuclear material holdings by 22.4 metric tons,
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Table A.3—2. Radioactive Material
Inventories Under Each Alternative

||| NOACTION ALTERNATIVE | EXPANDED | REDUCED |
MATERIAL | UNITS | BASE YEAR® OPERATIONS | OPERATIONS
5-YEAR 10-YEAR | ALTERNATIVE | ALTERNATIVE
EXISTING OPERATIONS
Integrated
Materials Carbon-
Research 14 C 220 220 220 220 220
Laboratory
Z-Machine  Dctivated 50,000 10,000 10,000 10,000 2,000
hardware | ’ ’ ’ ’ ’
NEW OPERATIONS
Annular Core
Research .
Reactor (P Cobalt-60  Ci 33.6 19 10 33.6 33.6
configuration)
Mixed
g"t.lc.e” fission i 3,000 10,800 10,800 54,100 10,800
acility products
Radiographic .
Integrated ﬁgtrg’;gfg kg 500 500 500 500 500
Test Stand
Sources: SNL/NM 1997b, 1998m kg: kilograms

uCi: microcuries

Ci: Curies

DP: Defense Program
nearly 39 percent of the former inventory. Surplus source
nuclear material holdings were reduced by 79 percent.
Further, SNL/NM has reduced its inventory of surplus
other nuclear material by 40 percent. Planning for these
reductions began in 1993 with an extensive inventory
assessment. Disposition options were identified,
including returning materials to vendors, better
inventory and purchasing controls, and disposal of
unneeded materials at the Nevada Test Site. SNL/NM
has plans for additional inventory reduction activities
through 2002. A detailed discussion is provided in
Chapter 11 of Volume II of the Environmental
Information Document (SNL/NM 1998f). That chapter

also includes material storage facility information.

No Action Alternative

Under the No Action Alternative, the overall radioactive
material inventory at all existing and new facilities would
remain consistent with current levels or decrease, except
for the new operation at the HCE which would increase
to full operational capacity. Furthermore, due to recent
major reductions in the total quantities of radioactive

2 The base year varies depending on information provided in the Facilities and Safety
Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as
appropriate.

material stored onsite, excess storage capacity currently
exists to accommodate any increases. Therefore, no
additional storage and handling capacity, regulatory
requirements, or security requirements would be
necessary.

Expanded Operations Alternative

Under the Expanded Operations Alternative, the overall
radioactive material inventory at all existing and new
facilities would remain consistent with current levels,
except for the new operation at the HCF, which would
increase to full operational capacity. Furthermore, due to
recent major reductions in the total quantities of
radioactive material stored onsite, excess storage capacity
currently exists to accommodate any increases. Therefore,
no additional storage and handling capacity, regulatory
requirements, or security requirements would be
necessary.

Reduced Operations Alternative

Under the Reduced Operations Alternative, the site-wide
radioactive material inventory would decrease or remain
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at current levels except for the new operation at the HCEF,
which would increase to full operational capacity.
Furthermore, due to recent major reductions in overall
radioactive material stored onsite, excess storage capacity
currently exists to accommodate any increases under this
alternative. Therefore, no additional storage and
handling capacity, regulatory requirements, or security
requirements would be needed.

A.3.2.2  New Operations

No Action Alternative

As the new facilities increase operations to full production
capacity, the radioactive material inventory levels would
increase. However, these increases were anticipated during
the design phase of the facilities, and there will be
sufficient capacity to accommodate them. Therefore, no
additional storage and handling capacity, regulatory
requirements, or security requirements would be needed.

Expanded Operations Alternative

As the new facilities increase operations to full
production capacity, the radioactive material inventory
levels would increase. However, these increases were
anticipated during the design phase of the facilities, and
there will be sufficient capacity to accommodate them.
Therefore, no additional storage and handling capacity,
regulatory requirements, or security requirements would

be needed.

Reduced Operations Alternative

Operating levels at new facilities would decrease to
minimum production capacity. Therefore, no additional
storage and handling capacity, regulatory requirements,
or security requirements would be necessary.

A.3.3 Source Material

Radioactive sealed source material inventories are
presented in Table A.3-3. The table shows inventories by
existing and new operations for each alternative.

A3.3.1  Existing Operations

No Action Alternative

Under the No Action Alternative, the source material
inventory would generally remain consistent with current
levels, with the exception of the SPR. The source
material inventory at this facility would potentially
increase, as indicated in Table A.3-3.

The increases at the SPR facility would be due to
increased test activities, but these levels would continue
to fall within the facility storage capacity. Furthermore,
due to recent major reductions in overall source material
stored onsite, excess storage capacity currently exists to
accommodate increases under this alternative. Therefore,
no additional storage and handling capacity, regulatory
requirements, or security requirements would be needed.

Expanded Operations Alternative

Under the Expanded Operations Alternative, the source
material inventory at existing facilities would generally
remain consistent with current levels, with the exception
of two facilities, the SPR and Gamma Irradiation Facility
(GIF). The source material inventory at these facilities
would potentially increase as indicated in Table A.3-3.
These increases would be due to increased test activities,
but these levels would not exceed the facility storage
capacity. Furthermore, due to recent major reductions in
overall source material stored onsite, excess storage
capacity currently exists to accommodate any increases
under this alternative. Therefore, no additional storage
and handling capacity, regulatory requirements, or
security requirements would be needed.

Reduced Operations Alternative

Under the Reduced Operations Alternative, the source
material inventory at existing facilities would decrease or
remain consistent with current levels. Furthermore, due
to recent major reductions in overall nuclear material
stored onsite, excess storage capacity currently exists to
accommodate any increases under this alternative.
Therefore, no additional storage and handling capacity,
regulatory requirements, or security requirements would

be needed.

A.3.3.2  New Operations

No Action Alternative

As the new facilities increase operations to full
production capacity, the source material inventory levels
would increase. However, these increases were
anticipated during the design phase of the facilities, and
there will be sufficient capacity to accommodate them.
Therefore, no additional storage and handling capacity,
regulatory requirements, or security requirements would

be needed.
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Table A.3—-3. Source Material Inventory Under Each Alternative

NO ACTION ALTERNATIVE EXPANDED REDUCED
OPERATIONS | OPERATIONS

FACILITY NAMES

MATERIALS UNITS | BASE YEAR’
5-YEAR 10-YEAR ALTERNATIVE | ALTERNATIVE

6667 1940190—T8¢0-S13/30d SIIMS WN/INS [eul4

Annular Core Research Reactor . .

(DP configuration) Enriched Uranium kg 12 37 37 85 12
Annular Core Research Reactor .

(DP configuration) Plutonium-239 g 148 148 148 8,800 148
Annular Core Research Reactor

(medical isotopes production Enriched Uranium kg 25.8 56.7 56.7 56.7 18.3
configuration)

Explosive Components Facility Tritium Gi 49 49 49 49 49
Gamma Irradiation Facility Depleted Uranium kg 13,600 13,600 13,600 13,600 13,600
Hot Cell Facility Enriched Uranium g 25 25 25 125 25
Integrated Materials . .

Research Laboratory Depleted Uranium mCi 0.93 1 1 1 0
Neutron Generator Facility Tritium G 682 682 682 836 511
Repetitive High Energy .

Pulsed Power Unit I Depleted Uranium Hg 0 10 10 100 0
Sandia Pulsed Reactor Enriched Uranium kg 550 900 550 1,000 550
Sandia Pulsed Reactor Plutonium-239 g 53 10,000 10,000 10,000 53
Z-Machine Depleted Uranium mg 0 200 200 200 0
Z-Machine Deuterium L 0 1,000 1,000 5,000 0
Z-Machine Plutonium-239 mg 0 200 200 200 0
Z-Machine Tritium Ci 0 1,000 1,000 50,000 0
Sources: SNL/NM 1997b, 1998a L. liters
Jg: micrograms mCi: millicuries
Ci: Curies mg: milligrams
DP: Defense Program 2The base year varies depending on information provided in the Facilities and Safety
g: grams Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997,
kg: kilograms as appropriate.
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Appendix A, Section 3 — Material Inventory, Material Inventory Projections

Expanded Operations Alternative

As the new facilities increase operations to full
production capacity, the source material inventory
levels would increase. However, these increases were
anticipated during the design phase of the facilities, and
there will be sufficient capacity to accommodate them.
Therefore, no additional storage and handling capacity,
regulatory requirements, or security requirements would

be needed.

Reduced Operations Alternative

Operating levels at new facilities would decrease to
minimum production capacity. Therefore, no additional
storage and handling capacity, regulatory requirements,
or security requirements would be necessary.

A.3.4 Spent Fuel

A3.4.1  New Operations

The only projected source of spent fuel identified by
SNL/NM under the each alternative is the ACRR, a
new operation associated with the MIPP. The MIPP
operations were analyzed in detail in the MIPP
Environmental Impact Statement (DOE 1996b).
Furthermore, the DOE issued a ROD for the MIPP
published in the September 17, 1996, Federal Register

(61 FR 48921-48929), in which spent fuel associated
with this program was reviewed. Therefore, no additional
MIPP consequence analysis has been conducted in this
Site-Wide Environmental Impact Statement. Table A.3—4
presents the spent fuel inventory for each alternative.

A.3.5

In 1997, SNL/NM received more than 25,000 chemical
containers in approximately 2,750 shipments. The

Chemicals

majority of these receipts were small quantity purchases
made through the just-in-time (JIT) vendors. The

Annular Core

Research Reactor  Spent fuel

(medical isotopes  from fuel kg 0
production elements
configuration)

Table A.3—4. Spent Fuel Invento
NO-ACTION ALTERNATIVE

FACILITY NAME MATERIAL| UNIT BlziEggYﬁE)AR — N OPERATIONS | OPERATIONS |
5- 10- |
| IR A ALTERNATIVE | ALTERNATIVE

remainder of the receipts were large quantity purchases
received as bulk loads, including compressed hydrogen
tube trailers and acids received from tanker trucks. The
top 20 Chemical Information System vendors who
provided chemicals to SNL/NM in 1997 accounted for
67 percent of the JIT shipments and 86 percent of the
number of containers shipped (Table A.3-5).

For a representative inventory of chemicals used at

SNL/NM, see the Accident Analysis, Appendix E

A35.1 No Action Alternative

The baseline site-wide chemical inventory contains
1,725 different chemical products for a total of 25,000
individual units. Applying the chemical multiplier
derived under the No Action Alternative, approximately
2.0 (1.84 in 2003 and 1.96 in 2008), the site-wide
chemical inventory would increase to 50,000 units.
Thus, the 2008 site-wide chemical inventory would
equal 200 percent of the current inventory level, for a
site-wide increase of 100 percent overall. This assumes
the maximum anticipated operable level for each selected
facility. However, the SNL/NM JIT chemical
procurement procedures could accommodate the
increased demand by increasing the volume of material
shipped on the JIT shipments without increasing the
number of JIT shipments or the amount of the material
present onsite at any one time. Therefore, no additional
storage and handling capacity, regulatory requirements,
or security requirements would be necessary.

A.3.5.2  Expanded Operations Alternative

The baseline site-wide chemical inventory contains

1,725 different chemical products for a total of 25,000
individual units. Applying the chemical multiplier

derived under the Expanded Operations Alternative,
approximately 6.0, the site-wide chemical inventory would
increase to 150,000 units. Thus, the site-wide chemical

Under Each Alternative

EXPANDED REDUCED

0 189 399 42 |

Source: SNL/NM 1998a
kg: kilograms
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Table A.3-5. Top 20 Chemical Inventory System
Chemical Vendors by Annual Shipments in 1997

VENDOR SHIPHENTS VENDOR SHIPHENTS
1. Fisher Scientific 226 11. J T Baker Chemical Co. 32
2. Tri-Gas, Inc. 222 12. Johnson Matthey Aesar 31
3. Aldrich Chemical Co. 176 13. W A Hammond Drierite 25
4. Matheson Gas Products 118 14. Dow-Corning Corp. 24
5. Arcos Organics/Janssen 89 15. Hoecsht Celanese Corp. 24
6. Chemtronics, Inc. 81 16. 3M Co. 23
7. Ashland Chemical Co. 80 17. SPEX Industries, Inc. 23
8. Sigma Chemical Co. 51 18. Air Products & Chemicals, Inc. 20
9. Nalco Chemical Co. 39 19. Gelest, Inc. 19
10. Shipley Co, Inc. 39 20. Transene Co, Inc. 18

Source: FWENC 1998a

inventory would equal 500 percent of the current
inventory level, for a site-wide increase of 400 percent
overall. This assumes the maximum anticipated operable
level for each selected facility. However, the SNL/NM JIT
chemical procurement procedures could accommodate the
increased demand by increasing the volume of material
shipped on the JIT shipments without increasing the
number of JIT shipments or the amount of the material
present onsite at any one time. Therefore, no additional
storage and handling capacity, regulatory requirements, or
security requirements would be necessary.

A.3.5.3  Reduced Operations Alternative

The baseline site-wide chemical inventory contains
1,725 different chemical products for a total of 25,000
individual units. Applying the chemical multiplier
derived under the Reduced Operations Alternative,
approximately 0.5, the site-wide chemical inventory
would decrease to 12,500 units. Thus, the 2008 site-wide
chemical inventory would only equal 50 percent of the
current inventory level, for a site-wide decrease of

50 percent overall. Therefore, no additional storage and
handling capacity, regulatory requirements, or security
requirements would be necessary.

A.3.6 Explosives

Table A.3-6 shows explosive material inventories at
SNL/NM by alternative.

A.3.6.1  Existing Operations

No Action Alternative

Under the No Action Alternative, the explosives
inventory levels maintained at existing facilities would
potentially increase at the Explosive Components Facility
(ECF), Terminal Ballistics Complex, Thermal Treatment
Facility (TTF), Z-Machine (formerly known as the
PBFA 1I), and the GIF, as indicated in the Table A.3-6.
These small increases would generally be accommodated
by the existing storage capacities at the affected facilities.
In the event the increases exceed existing storage capacity
for a particular facility, the excess material would be
relocated through the explosives inventory system to
another facility. Furthermore, during SNL/NM’s
Propellant, Explosive, and Pyrotechnics Reapplication
Project, completed in fiscal year (FY) 1995, SNL/NM
substantially reduced its current overall explosives
inventory. Therefore, the current site-wide explosives
storage and handling capacities would be considered
adequate to accommodate any increases under this
alternative, and no additional regulatory requirements or
security requirements would be necessary.

Expanded Operations Alternative

Under the Expanded Operations Alternative, the
explosives inventory levels maintained at existing
facilities would potentially increase at the ECE,
Explosives Application Laboratory (EAL), and Terminal

A-20
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Table A.3—6. Projected Changes in Existing Facility Explosives Inventories (kg)
- =1 T NO ACTION ALTERNATIVE EXPANDED REDUCED |
OPERATIONS | OPERATIONS

ALTERNATIVE ALTERNATIVE

MATERIAL
FACILITY NAME BASE YEAR®
BARE UNO’ | 5-YEAR | 10-YEAR

ey 00 L 12 0 05 05 05 0
?;Zlcliliz;lc?s':tf::j ‘;Jr::dﬁi;;t:rconﬁgumtion ) 12 0 0-5 0-5 0-5 0
Explosive Components Facility 1.1 130 150 150 150 100
Explosive Components Facility 1.2 20 30 30 30 15
Explosive Components Facility 1.3 23 30 30 30 20
Explosive Components Facility 1.4 2 3 3 3 1
Explosives Application Laboratory 1.1 327 327 327 490 219
Explosives Application Laboratory 1.2 65.5 65.5 65.5 98.25 4t
Explosives Application Laboratory 1.3 2,140 2,140 2,140 3,210 1,430
Explosives Application Laboratory 1.4 2,700 2,700 2,700 4,500 1,800
Gamma Irradiation Facility 1.1 0 0 0 0.5 0
New Gamma Irradiation Facility 1.1 0 0.5 0.5 0.5 0
Z‘;‘:’gggz t“;’:cg;gd it 1.2 1.57 0 0 0 1.57
Radiographic Integrated Test Stand 1.1 0 150 225 300 45
Sandia Pulsed Reactor 1.1 1 1 1 1 0
Terminal Ballistics Complex 1.1 19 20 20 25 19
Terminal Ballistics Complex 1.2 8 8 8 10 5
Terminal Ballistics Complex 1.3 20 20 20 25 15
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Table A.3—6. Projected Changes in Existing Facility Explosives Inventories (kg) (concluded)

T E—
MATERIAL | NO ACTION ALTERNATIVE EXPANDED REDUCED
FACILITY NAME BARE UNo® | BASE YEAR' OPERATIONS | OPERATIONS

5-YEAR 10-YEAR ALTERNATIVE | ALTERNATIVE

Terminal Ballistics Complex 1.4 20 20 20 24 15
Terminal Ballistics Complex 1.1 0.01 1.44 1.44 10.37 0
Thermal Treatment Facility 1.3 0 0.1 0.1 165.7 0
Thunder Range 1.1 436 436 436 436 0
Z-Machine 1.1 0 1 1 1.5 0

Source: SNL/NM 1998a

kg: kilogram

2 United Nations Organization (UNO) classification system used to identify hazard class for explosives

® The base year varies depending on information provided in the Facilities and Safety Information Document (FSID) (SNL/NM 1997b). Typically, the base year is 1996 or 1997, as appropriate.
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Appendix A, Section 3 — Material Inventory, Material Inventory Projections

Ballistics Complex, as indicated in Table A.3—-6. These
increases would generally be accommodated by the
existing storage capacities at the affected facilities. In the
event the increases exceed existing storage capacity for a
particular facility, the excess material would be relocated
through the explosives inventory system to another
facility. Furthermore, during SNL/NM’s Propellant,
Explosive, and Pyrotechnics Reapplication Project,
completed in FY 1995, SNL/NM substantially reduced
its current overall explosives inventory. Therefore, the
current site-wide explosives storage and handling
capacities would be considered adequate to
accommodate any increases under this alternative, and
no additional regulatory requirements or security
requirements would be necessary.

Reduced Operations Alternative

Under the Reduced Operations Alternative, the
explosives inventory levels maintained at existing
facilities would generally decrease or remain consistent
with current levels. Furthermore, during SNL/NM’s
Propellant, Explosive, and Pyrotechnics Reapplication
Project, completed in FY 1995, SNL/NM substantially
reduced its current overall explosives inventory.
Therefore, the current site-wide explosives storage and
handling capacities would be considered adequate to
accommodate any excess explosives under this
alternative, and no additional regulatory requirements or
security requirements would be necessary.

A.3.6.2  New Operations

No Action Alternative

Under the No Action Alternative, the explosives
inventories at two new facilities, ACRR and RITS,
would potentially increase as indicated in Table A.3-6.
Currently, operation levels at the ACRR and RITS are
increasing to normal production capacity. These increases
were anticipated during the facility design and would,
therefore, not be considered actual increases over normal
inventory. Therefore, no additional storage and handling
capacity, regulatory requirements, or security
requirements would be necessary.

Expanded Operations Alternative

Under the Expanded Operations Alternative, the
explosives inventories at two new facilities, ACRR and
RITS, would potentially increase as indicated in

Table A.3-6. Operation levels at these facilities are
increasing to full production capacity. These increases
were anticipated during the facility design and would,
therefore, not be considered actual increases under this
alternative. Therefore, the current site-wide storage and
handling capacities would be adequate, and no further
regulatory requirements or security requirements would
be necessary.

Reduced Operations Alternative

Under the Reduced Operations Alternative, operation
levels at new facilities would decrease to minimum
production capacity. Therefore, no additional storage
and handling capacity, regulatory requirements, or
security requirements would be necessary.
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Appendix B, Section 1 — Water Resources and Hydrology, Groundwater Quality

APPENDIX B - WATER RESOURCES
AND HYDROLOGY

B.1 GROUNDWATER QUALITY
B.1.1 Chemical Waste Landfill Analysis
B.1.1.1  Site History and Monitoring Results

Disposal operations began at the Chemical Waste
Landfill (CWL) in 1962 and continued until 1985. An
estimate of disposal quantities was derived based on a
detailed disposal inventory for the period from 1975
through 1982 and the assumption that landfill use did
not change significantly over the period of operation.
Based on the disposal quantities, sampling results under
the CWL, and the U.S. Environmental Protection
Agency (EPA) drinking water standards (maximum
contaminant levels [MCLs]), trichloroethylene (TCE)
and chromium were identified as the predominant
organic and inorganic contaminants of concern

(DOE 1992d).

Recent quarterly groundwater sampling results from two
monitoring wells upgradient of the CWL and seven
monitoring wells downgradient of the CWL showed the
presence of TCE in groundwater. In some instances, the
measurements were above the TCE MCL of 0.005 mg/L,
as shown in Table B.1-1 (SNL 1997d). TCE was not
found in the upgradient wells, indicating that its
presence is due to the CWL.

Table B.1-2 shows that chromium was also found in two
monitoring wells during the third quarterly sampling in
1996. Chromium, measured at levels above the MCL of

Table B.1-1. Trichlorethylene
Measured at the Chemical
Waste Landfill (1996)

CONCENTRATION RANGE

CWL MONITORING WELL
(mg/L)

MW2A 0.010 to 0.026
MW2BU 0.004 to 0.024
MW3A 0.002 to 0.004
MwsL 0.002 to 0.015
MW5U 0.002 to 0.007
MWeL 0.006 to 0.010

Source: SNL 1997d
CWL: Chemical Waste Landfill
mg/L: milligrams per liter

Table B.1-2. Chromium Measured at
the Chemical Waste Landfill (1996)

CWL MONITORING WELL CONGENTRATIGN
(mg/L)

BW3 0.16
MW2A 0.11

Source: SNL 1997d
CWL: Chemical Waste Landfill
mg/L: milligrams per liter

0.1 mg/L, was present in both upgradient and
downgradient wells. Although the chromium source has
been found in the vadose zone down to about 75 ft
below ground surface, its presence in saturated
groundwater samples is attributed to dissolution of
stainless steel in monitoring wells (SNL/NM 1995d).
Such dissolution is a well-known phenomenon

(Hewitt 1992, Oakley & Korte 1996). Furthermore, if
the chromium in the aquifer resulted from vertical
transport of the CWL contamination, chromium
contamination would be continuously seen in the vadose
zone down to the water table. Chromium contamination
is not found in the lower 410 ft of the vadose zone. Iron
and nickel were also found in the groundwater above
MCLs during the same monitoring period. Both metals
were present at similar concentrations in upgradient and
downgradient wells, indicating that they are background
concentrations, although the nickel may also be a result
of dissolution of stainless steel in monitoring wells.

B.1.1.2  Modes of Contaminant Transport

Three modes of TCE transport to the water table were
considered: vapor phase, organic phase, and water
(aqueous) phase. Vapor phase transport, by way of
diffusion of TCE volatilizing in the vadose zone, is
responsible for the levels presently measured in the
groundwater. This is suggested by three pieces of
evidence.

*  Application of Henry’s law, which governs the
partitioning of the TCE between vapor and liquid
phases, indicates that the vapor and liquid are near
equilibrium, with liquid being slightly less than
predicted by Henry’s law (DOE 1992d).

* A thin layer of contamination exists at the water
table, characteristic of mass transport from vapor to
liquid occurring at the water surface (DOE 1992d).
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*  Vapor phase transport by way of diffusion is the only
mechanism by which the TCE could have reached
the water table in the relatively short time period
between TCE disposal and appearance of
contamination at the water table (DOE 1992d).

Organic liquid phase transport, movement of the organic
liquid TCE toward the water table under its driving head
at disposal, would not have reached the water. Water
phase transport, movement of TCE dissolved in natural
recharge (from precipitation), would not have reached
the water table either (DOE 1992d). The rate of vertical
transport of natural recharge may be determined by

four different methods: chloride mass balance, stable
oxygen isotope, bomb-pulse tritium, and bomb-pulse
chlorine-36 from aboveground remote atmospheric
testing. Using these methods, it was determined that it
would likely take recharging precipitation approximately
9,000 years to reach the water table at the CWL. A
lower-bound water phase transport time, based on the
tritium method, which is known to be affected by
downward vapor fluxes, is 1,250 years

(SNL/NM 1995d).

B.1.1.3  Modeling

The unsaturated zone thickness beneath the CWL is
approximately 480 ft. The saturated zone (aquifer) at this
location consists of interbedded, low permeability, silty
clay layers that confine sand layers of relatively high
conductivity. The uppermost water-bearing unit in the
saturated zone consists of 39 ft of silty clay. Three sand
layers are present within the upper 135 ft of the aquifer.
The horizontal velocity in the silty clay layer is small, the
pore velocity being 0.07 ft per year. Vertical flow through
this layer to the sandy layer, at a pore velocity of 0.03 ft
per year, would occur prior to meaningful horizontal
flow. The dominant flow direction in this layer is vertical
to the sandy layer. Because this is neither a recharge nor
discharge area, flow through the sand layers is assumed to
be primarily horizontal, away from the CWL.

TCE advective transport away from the CWL would be
in the sandy layers underlying the silty clay layer to
which the TCE is being released. Modeling has shown
that it may take hundreds of years for transport through
porous material from the silty clay layer to the sandy
layer. However, TCE has been found in the sandy layer.
It is thought that this might be from discontinuities in
monitoring well grout seals or in joints and cracks in the
polyvinyl chloride (PVC) casing of the well.
Nevertheless, a natural preferential pathway has not been
ruled out (SNL/NM 1995d).

Even if there was a natural preferential pathway, the release
rate of TCE to the sandy layer would be attenuated. For the
purposes of projecting TCE concentrations in the sandy
layer, it was conservatively assumed that the TCE released to
the silty clay layer would be instantaneously transported to
the sandy layer without attenuation.

Downgradient concentrations resulting from subsequent
transport away from the CWL through the sandy layer were
estimated using the Multimedia Environmental Pollutant
Assessment System (MEPAS) model (PNL 1989). The
MEPAS model integrates standard calculation
methodologies for source term, environmental transport,
and exposure. The groundwater module of MEPAS
simulates vertical transport (one-dimensional advection—
one-dimensional dispersion) through the unsaturated soil
and horizontal transport (one-dimensional advection—three-
dimensional dispersion) through a single saturated zone.

The MEPAS model accounts for the major mechanisms of
constituent mobility (adsorption/desorption), persistence
(degradation or decay), advection, and dispersion. Mobility
is described by a distribution coefficient that assumes
instantaneous adsorption/desorption between the soil
matrix and pore water. Persistence is described by a first-
order degradation/decay coefficient. Advection is described
by constant, unidirectional flow in the vertical direction in
the unsaturated zone and in the horizontal direction in the
saturated zone. Dispersion is described in one dimension
(vertical) in the unsaturated zone and in all three
dimensions in the saturated zone. Although three-
dimensional dispersion is likely in the unsaturated zone, the
assumption of one-dimensional dispersion results in the
highest concentration at the water table and reflects current
data showing TCE contamination directly under the CWL.
The model was applied to both the aqueous phase transport
of chromium and the TCE vapor release to the saturated
zone.

The site conditions used in MEPAS to calculate
downgradient contaminant concentrations are shown in
Table B.1-3 (taken from SNL/NM 1995d unless otherwise
indicated). The unsaturated zone parameters represent the
site directly beneath the CWL. The saturated zone
parameters represent the site along the projected
contaminant plume trajectory, from the CWL to the nearby
municipal well field (Ridgecrest), located approximately

7 mi north of the CWL. The trajectories and saturated
groundwater velocities of contaminants released from the
CWL were obtained from a simulation using the
MODPATH model in conjunction with a three-
dimensional simulation of flow of groundwater beneath

Kirtland Air Force Base (KAFB) using the MODFLOW
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Table B.1-3. Chemical Waste Landfill

Transport Analysis Parameters
PARAMETER VALUE |

UNSATURATED ZONE PROPERTIES
Chromium source to water table depth, ft 410
TCE distribution coefficient, mL/g 0.012
Chromium (as chromic acid) 0’
distribution coefficient, mL/g
Dry bulk density, g/cm’ 1.8
Total porosity 0.34
SATURATED ZONE PROPERTIES
Aquifer thickness, ft 100
Pore velocity, CWL to TA-III boundary ft/yr 430°
Pore.velocity, TA-IIT boundary 991"
to Ridgecrest-5, ft/yr
Aquifer porosity 0.2
Longitudinal dispersivity, ft 100
Lateral dispersivity, ft 3
Vertical dispersivity, ft 0.114°
TCE distribution coefficient, mL/g 0.012
Chromium (as chromic acid) 0’
distribution coefficient, mL/g
Dry bulk density, g/cm’ 1.8
fioft;;ctes: 2DOE 1992d,°DOE 19974, °PNL 1995, SNL/NM 1995d
filyr: feet per year

g/cm?®: grams per cubic centimeter
glyr: grams per year

m: meters

mg/L: milligrams per liter

mL/g: milliliters per gram

TCE: trichloroethylene

model (DOE 1997a). The aquifer thickness was
conservatively chosen to include only the most
conductive sandy zone, the ancestral Rio Grande
lithofacies. The nearest drinking water supply well to the
CWL is KAFB-4. This well, which lies along the
projected plume trajectory, is located approximately 4 mi
north of the landfill (SNL/NM 1995d). Although recent
measurements indicate that TCE is degrading at the
source (Ardito 1998), no degradation of the vapor phase
TCE was assumed. This is intended to account for
uncertainty of the degradation rate and the short travel
time of this phase. Degradation products have not been
detected in the TCE plume in the aquifer.

A previous modeling analysis (SNL/NM 1995d) of the
vapor phase transport in the vadose zone from the source
to the water table indicated that, in the absence of
significant advection (such as, in the upper silty clay
unit), nearly circular isopleths would result because
diffusion is the dominant transport mechanism. The
analysis showed that concentrations from 0.036 to 0.050
mg/L (in groundwater) could be expected within a nearly
circular region, 349 ft in diameter. The source conditions
used in the present analysis assumed an equivalent source
area and a conservative concentration of 0.050 mg/L (the
maximum concentration measured in 1996, as shown in
Table B.1-1, was 0.026 mg/L). The release rate of TCE
to the aquifer that duplicated these assumed conditions
was 33.3 g per year; this release rate was used for
subsequent calculations.

Because the vapor has already reached the aquifer, the
release rate of 33.3 g per year is not likely to decrease
immediately after source remediation. Consequently, that
rate was used for the 10-year period from when TCE was
first found in the aquifer (May 1990) until remediation,
allowing for the 1-year period following a 1991 pump
test in which no TCE was detected in the groundwater.
The model results indicate that the maximum
concentrations in the sandy aquifer (through which the
contaminants are transported from the landfill and from
which the drinking water wells draw their water) will
always be less than the drinking water standard 410 ft
downgradient from the source (covering an area of

1.7 ac), and will be an order of magnitude less than this
standard at the Technical Area (TA)-III boundary
(Figure B.1-1). The MCL concentration at its farthest
downgradient extent will be reached approximately

5 years after introduction into the sandy layer, and will
begin to decrease approximately 10 years thereafter as a
result of source remediation.

B.1.1.4  Remediation Efficiency

A sensitivity study was performed for the Site-Wide
Environmental Impact Statement (SWEIS) that
considers the ultimate fate of the TCE for remediation of
50, 90, and 95 percent of the source. After remediation,
downgradient concentrations due to the vapor phase
source would be expected to quickly decline.
Concentrations at the maximum unremediated
downgradient extent of the MCL would decrease below
this value about 10 years after introduction into the
sandy layer. The maximum downgradient distance
within which the MCL would be exceeded would
decrease to 190 ft after 50 percent remediation and to
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Figure B.1-1. Location and Maximum Extent of Projected Trichloroethylene

Contamination in Groundwater at the Chemical Waste Landfill

The maximum calculated extent of trichloroethylene contamination

above 0.005 mg/L is 410 ft from the Chemical Waste Landfill.
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3 ft after 90 percent remediation (a minimum expected
remediation efficiency [Ardito 1998]) and would not
exceed the MCL for a remediation efficiency of

95 percent. Table B.1—4 shows the maximum downgradient
concentrations along the plume path for the smallest

(50 percent) and largest (95 percent) remediation
efficiencies considered. Preremediation concentrations

(10 years of preremediation releases conservatively followed
by 50 percent remediation) are also given.

The liquid organic phase of the TCE currently resides
totally in the unsaturated zone. The aquifer is presently not
being affected as a result of unsaturated transport of this
phase. The inventory of this phase (which was taken as the
total disposed, less the inventory in the vapor phase) was
estimated as 3.10x107 g. The initial percolation of the TCE
is to a depth of 33 ft below ground surface

(SNL/NM 1995¢). The liquid organic phase will tend
toward residual liquid levels in the vadose zone and, given a
sufficiently small release or sufficiently thick vadose zone,
will cease to move as an integral phase (EPA 1991,

EPA 1993). Calculations have been performed that indicate
that the unsaturated zone is sufficiently thick beneath the
CWL so that the organic phase liquid will not reach the
aquifer prior to reaching residual concentration levels (at
which the liquid is retained in the soil pores by capillary
forces) and that the dominant mode of liquid transport will
be by way of the aqueous phase (DOE 1992d,

SNL/NM 19954d).

Recently, measurements have been taken that indicate
degradation of the liquid organic TCE (Ardito 1998).
Degradation will result in aqueous phase TCE reaching the
water table at levels far below the MCL. This is
demonstrated by noting that the saturation concentration of
TCE, 1,100 mg/L, would require 17.75 half-lives to
degrade to the MCL level of 0.005 mg/L. The lower end of
the possible range of travel times of this TCE to the water
table is 1,250 years (SNL/NM 1995d). Therefore, a half-life
for environmental degradation of less than 70.4 years (1,250
years divided by 17.75 half-lives) would result in TCE
reaching the aquifer at levels below the MCL. The longest
half-life presented for environmental degradation of TCE in
any of various media is 4.5 years for anaerobic degradation
(Howard et al. 1991). Even if the degradation rate was a
factor of 10 slower than this; that is, a 45-year half-life, the
concentration of the TCE as it reaches the water table, prior
to dilution with aquifer water, would be 4.8x10° mg/L, a
factor of 1,000 less than the MCL. This indicates that, in
addition to the source reduction by remediation and
volatilization, degradation would likely result in
undetectable TCE concentrations prior to reaching the
water table.

Chromium was disposed of in the form of chromic acid;
this chromium presently resides totally in the unsaturated
zone, to a depth of 75 ft from ground level. Although not
presently affecting the saturated zone, this chromium may
reach the saturated zone in the future. The EPA has
presented studies that show that hexavalent chromium is
frequently reduced to trivalent chromium in the
environment (Palmer and Puls 1994). The latter has
relatively low toxicity and very low mobility. The EPA has
also indicated that hexavalent chromium can be expected to
adsorb to soil, although not as strongly as trivalent
chromium (EPA 1996b). Site documents, however, indicate
that the disposed form of the chromium is not retarded by
site soils (DOE 1992d). The analysis conservatively assumes
that the chromium remains in the hexavalent state in which
it was disposed and does not undergo soil adsorption.

The major vertical chromium incursion into the vadose
zone has been found under the unlined chromic acid pit
(SNL/NM 1992). The dissolved chromium under the pit
reaches concentrations greater than 200 mg/L in soil
moisture (SNL/NM 1998b). However, remediation is
planned that will remove up to 20 ft of soil if the
concentrations are greater than three times the background
concentrations. In practice, this means that the entire upper
20 ft of soil at the CWL will be removed (Peterson 1998).
This remediation will remove all of the areas in which
chromium exceeds 200 mg/L (as well as much of the TCE
source). The remaining chromium inventory, 9,050 g, was
conservatively estimated based on the cross-section of
maximum content, approximately 54 ft below ground
surface. This cross-section was assumed to represent the
vadose zone presence of the chromium between 20 and

75 ft. The moisture levels under the pit have been found to
be equivalent to residual moisture levels (SNL/NM 1992).
This indicates that although the initial head in the pit
carried the chromium to 75 ft deep, remaining chromium
movement would be by way of dissolution in percolating
precipitation. Indeed, no evidence has been found of recent
vertical chromium movement (SNL/NM 1998b).

Based on the expected vertical velocity found at the
CWL, 0.05 ft per year., the chromium will take 7,900
years to reach the water table. Given the indicated
inventory and vertical velocity and the site information
indicated in Table B.1-3, MEPAS was used to calculate
the chromium concentration 1 m downgradient of the
chromium source. It was found that the maximum
concentration would only be 0.005 mg/L, a factor of 20
less than the MCL. Even if the maximum vertical
velocity calculated for the CWL (see Section B.1.1.2) was
assumed, 0.40 ft per year, the chromium would take

Final SNL/NM SWEIS DOE/EIS-0281—October 1999



9-4

6667 1890190—T8¢0-S13/30d SIIMS WN/INS [euld

Table B.1-4. Maximum Downgradient Trichlorethene Concentrations from Vapor Phase Source

NO REMEDIATION 50% REMEDIATION 95% REMEDIATION
ERITECTTIE DISTANCE FROM CEEE R DISTANCE FROM EENTEETIE DISTANCE FROM

DISTANCE
PLUME PLUME PLUME
(ft) CONCENTRATION 70 MCL CONCENTRATION CENTERLINE TO CONC(I'E:ITRI;TION CENTERLINE TO
m—

(0.005 ma/L) (Ft)

3 0.050 43 0.025 27 0.0025 -
33 0.026 43 0.013 28 0.0013 -
190 0.010 3 0.005 0 0.0005 -
410 0.005 0 0.0025 - 0.00025 -
980 0.002 - 0.001 - 0.0001 -
3,280 0.00086 - 0.00043 - 0.000043 -
7,100 0.0004 - 0.00023 - 0.000023 -
19,700 0.0001 - 0.000057 - 0.0000057 -
32,300 0.00006 - 0.000034 - 0.0000034 -
44,200 0.000045 - 0.000027 - 0.0000027 -
';;,’Ce,_" (‘;"c‘r‘:g'”g 1.7 1.2 0

Source: Calculations derived from PNL 1995

—: Plume does not reach concentration above MCL at this distance.
ft: feet

mg/L: milligrams per liter

MCL: maximum contaminant level
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1,000 years to reach the water table and the
concentration 1 m downgradient of the source would be

0.03 mg/L, a factor of 3 less than the MCL.
B.2 GROUNDWATER QUANTITY

Because discharge exceeds recharge for this portion of the
Albuquerque-Belen Basin (USGS 1993), groundwater
withdrawal by water supply wells for the city of
Albuquerque and KAFB has resulted in significant
changes to the direction of groundwater flow and levels
of drawdown in the regional aquifer system over the past
30 years. Groundwater flow at KAFB has been altered
from a principally westward direction to northwestward
and northward along the western and northern portions
of KAFB, chiefly in response to withdrawals by local city
(Ridgecrest) and KAFB well fields (SNL/NM 1997a).
Water levels in the Albuquerque-Belen Basin have been
declining since the 1960s in response to significant
increases in groundwater usage. Basin-wide declines
range up to 160 ft, with the maximum located just north
of KAFB (USGS 1993). Declines in the KAFB vicinity,
in response to the local withdrawals, have been measured
in the KAFB vicinity since 1985. Cumulative drawdowns
are depicted in Figure B.2—1 (SNL/NM 1997a). Levels
in the upper unit of the Santa Fe Group have recently
declined by as much as 3 ft per year (36 ft over the
12-year period from 1985 through 1996) in the vicinity
of the KAFB and Ridgecrest pumping wells, west of the
onsite fault zone. Hydrographs of water levels within
wells east of the natural flow barrier created by the fault
zone show that water levels in these regions are not
affected by water supply production from the regional
aquifer system.

Projections of near-term (SNL/NM SWEIS operational
period of 1998 through 2007) groundwater drawdown
can best be estimated by comparison with the recent
drawdown. Near-term drawdown is estimated by relating
the projected groundwater withdrawals in the KAFB
vicinity to the recent withdrawals and assuming a
proportional aquifer level response. Table B.2—1 shows
the quantity of water recently pumped from onsite KAFB
wells and from Ridgecrest, the nearby Albuquerque well
field. Groundwater levels in the KAFB vicinity are most
dependent on these nearby wells.

Projections of groundwater use through 2007 were based
on the city of Albuquerque’s goal of 30 percent reduction
from 1994 levels in per capita water use by 2004

(COA n.d. [a]). This water conservation goal was
assumed to be reached linearly over the 10-year period.
In addition, a population growth factor of 1.5 percent

Table B.2—1. 1985 through 1996
Groundwater Withdrawals in the
Immediate SNL/NM Vicinity

KAFB RIDGECREST
WITHDRAWAL | WITHDRAWAL

(10° ft’) (10° ft’)

1985 232.3 274.1
1986 237.4 316.4
1987 210.1 374.2
1988 199.0 421.3
1989 258.1 422.8
1990 208.0 390.6
1991 219.7 385.3
1992 235.7 332.2
1993 201.2 454.5
1994 166.7 319.3
1995 151.7° 375.5
1996 1555 356.8
TOTAL (1985-1996) 2,475 4,466
Number of wells 14 5
Sources: *USAF 1998b, USGS 1995

ft%: cubic feet
KAFB: Kirtland Air Force Base

per year, compounded, was applied to the Ridgecrest
field (COA n.d. [b]). Table B.2-2 shows the year-by-year
factors used to account for water conservation and
population growth. The table indicates that water use
will decline until 2004, when the city’s goal is assumed to
be met, and will begin to increase thereafter.

Table B.2-3 shows the total projected withdrawal for
the SWEIS operational period of 1998 through 2007
from the well fields nearest to the site. Ridgecrest
water withdrawal was particularly low in 1994; 1995
was used as the base year for this well field. The
combined population growth and water conservation
factor was applied to the 1995 Ridgecrest withdrawal
of 375.5x10° ft®>. The KAFB withdrawals include the
water used by SNL/NM. Although SNL/NM has
committed to the 30 percent water conservation, an
explicit projection of SNL/NM water use was
conservatively assumed under the No Action
Alternative (SNL/NM 1998c). This projection was
subtracted from the KAFB withdrawals prior to

Final SNL/NM SWEIS DOE/EIS-0281—October 1999
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Figure B.2—-1. Albuquerque-Belen Basin Groundwater Level Declines, 1985 through 1996
During the period of 1985 through 1996, groundwater levels at
KAFB declined in some places by more than 35 feer.
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Table B.2—2. Annual Factors Applied
to 1994 Water Withdrawal for
Projecting Future Withdrawals

-
POPULATION WATER
COMBINED
GROWTH CONSERVATION FACTOR

FACTOR
1994 1 1 1
1995 1.015 97 985
1996 1.030 9% 968
1997 1.046 91 952
1998 1.061 88 934
1999 1.077 85 915
2000 1.093 82 896
2001 1.110 79 877
2002 1.126 76 856
2003 1.143 73 834
2004 1.161 70 813
2005 1.178 70 825
2006 1.196 70 837
2007 1.214 70 850
g&;ﬁ?&fn 11.4 7.63 8.64

Source: Original

application of the water conservation factor. Only the
water conservation factor was applied to the 1994
KAFB withdrawal of 166.7x10° ft’. KAFB withdrawals
have been and are projected to continue to be
significantly below the amount allowed by their water
rights, 278.7x10° ft®> (Bloom 1972).

It is expected that the San Juan/Chama Project

(COA 1997b) will be on-line in approximately 2004.
The project will allow the city of Albuquerque to meet
its normal water demands from Rio Grande water. The
river water would be replenished using water from
city-owned water rights to the San Juan/Chama
Diversion Project. Groundwater withdrawals will be
used only to supplement these normal demands. All of
the city wells will remain on-line and ready for
operation. Which wells will be operated (and how
often and how much) has not yet been determined.
Although it is safe to say that the Ridgecrest well
withdrawal would decrease substantially, the analysis
given here conservatively assumes groundwater
continues as the chief supplier of water to the region.

The proposed Mesa del Sol Project will be a potential
major contributor to groundwater usage in the KAFB
vicinity for the period of analysis (NMSLO 1997). For
this projection, it was assumed that 20,000 persons
(of the eventual 97,500 total) will be resident in 2007,

Table B.2—3. Projected Groundwater Withdrawal (1998 through

2007) in the KAFB Vicinity Under the No Action Alternative
| WITHDRAWAL (10° ft’)

| KkarB |
D
1998 350.7 95.6 59.4 0 | 505.7
1999 343.6 92.4 59.6 0 495.6
2000 336.4 89.1 59.9 10.7 496.1
2001 329.3 85.8 60.2 32.0 507.3
2002 321.4 82.6 60.4 53.4 517.8
2003 313.2 79.3 60.7 74.7 527.9
2004 305.3 76.1 60.9 96.1 538.4
2005 309.8 76.1 61.2 117.4 564.5
2006 314.3 76.1 61.4 138.8 590.6
2007 319.2 76.1 61.7 160.1 617.1
TOTAL 3,243.2 829.2 605.4 683.2 5,360.0
Toubioeet SNLINM: Sandia Natione L boratresew Hexico
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with the year 2000 being the beginning of residential
groundwater usage. The city’s post-30 percent reduction
goal of 175 gal per day per person was assumed for
Mesa del Sol. Projected Mesa del Sol withdrawals for
the period 1998 through 2007 are shown in

Table B.2-3. As with the city of Albuquerque, it is
planned that Rio Grande water will be used to satisty
average Mesa del Sol usage requirements; groundwater
wells will supplement this surface water. The
withdrawals shown in the table conservatively assume
that the entire community usage is from groundwater.
Although Mesa del Sol’s water usage is similar to
SNL/NM'’s for the period of SWEIS performance,
projected continued growth of Mesa del Sol beyond
2007 would result in significant increases in water
usage.

Under the No Action Alternative, the total
groundwater withdrawal in the KAFB vicinity,
projected for the period from 1998 through 2007, is
the sum of Kirtland, Ridgecrest, and Mesa del Sol
withdrawals, 5,360 M ft> (Table B.2-3). This
withdrawal is 77.2 percent of the 6,941 M ft® withdrawn
during the 12-year period, 1985-1996 (Table B.2-1).

Assuming a linear relationship between local water use
and drawdown, projected drawdowns over the 10-year
period, 1998-2007, would be 77.2 percent (5,360 M ft*/
6,941 M {©) of the drawdowns shown in Figure B.2—1.
Figure B.2-2 shows these projected drawdowns across
KAFB for the 10-year period, 1998-2007. The
maximum drawdown on KAFB during the 1985-1996
period was 36 ft, which would correspond to a
maximum projected drawdown over the period, 1998—
2007, of 27.8 ft (77.2 percent of 36 ft.)

The projected SNL/NM water use for the period 1998
through 2007 varies 10 percent (12 percent including
the Microsystems and Engineering Sciences Applications
[MESA] Complex configuration in the Expanded
Operations Alternative) or less among the three
alternatives, being 605.4, 628 (635 M ft’ including
MESA), and 570.7 M ft?> under the No Action,
Expanded Operations, and Reduced Operations
Alternatives, respectively. The SNL/NM water use
corresponds, therefore, to approximately 11 percent
(12 percent under the Expanded Operations
Alternative) of the projected withdrawal in the KAFB
vicinity, and 3 ft of water level decline over 10 years.

B-10
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Figure B.2—2. Projected Albuquerque-Belen Basin
Groundwater Level Declines Under the No Action Alternative, 1998 through 2007
During the period 1998 through 2007, aquifer levels ar KAFB are projected to decline as much as 28 feet.
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B.3 SURFACE

WATER QUANTITY

The following section describes calculations and
assumptions used to estimate the contribution of
SNL/NM storm water runoff to surface water quantity
in the Rio Grande. This set of calculations estimates
excess precipitation runoff from the presence of relatively
impermeable surfaces at SNL/NM. The excess
precipitation runoff applies to the No Action, Expanded
Operations, and Reduced Operations Alternatives, as no
significant variation of input parameters is expected
under each of the alternatives.

The Montessa Park gaging station, operated by the U.S.
Geological Survey (USGS), is located on Tijeras Arroyo,
0.8 mi downstream from where Tijeras Arroyo exits
KAFB. The drainage area at this point is 122 mi?

(USGS 1998). Impervious surfaces covered by SNL/NM

include buildings (0.595 mi?) and parking lots

(0.125 mi?) (SNL/NM 1997j). The total SNL/NM area
covered by impervious surfaces is 0.72 mi®. This number
would remain the same under each of the alternatives. A
comparison of the runoff potential of this area in its
natural state with its developed state is in Table B.3—1.

Comparing the 5.3 percent effective increase in
watershed area resulting from the presence of SNL/NM
with measured flows at the Montessa Park gaging station
allows an estimate of the SNL/NM contribution to
runoff within Tijeras Arroyo. Assuming (conservatively)
that all flow at the Montessa Park gaging station will
reach the Rio Grande (5 mi downstream), the percentage
contribution to Rio Grande flow can then be calculated

(Table B.3-2).

Note that the volumes in Table B.3—2 are annual totals.
Flow at the Montessa Park gaging station was measured

Table B.3—1. Comparison of Natural and
Developed Runoff Potential at SNL/NM

PARAMETER KEY PARAMETER DESCRIPTION PARAMETER VALUE |
A

Natural runoff percentage (conservative estimate) 10%
B Developed area runoff percentage (conservative estimate) 100%
c Ratio of developed area runoff percentage to natural runoff percentage 10

(B/A)
D Current developed (impervious) area’ 0.72 mi’
E Size of natural area for equivalent runoff (D x C) 7.2 mi’
F Effective increase in drainage area (E - D) 6.48 mi’
G Montessa Park drainage area‘ 122 mi’
H Effective percentage increase in watershed area (F/G) 5.3%

Sources: *SNL/NM 1997a, ®1997j, °USGS 1998
miZ square miles

Table B.3—2. Values Used for Calculation of SNL/NM Storm Water
Runoff Contributions to Tijeras Arroyo and Rio Grande Flow

e
SNL/NM CONTRIBUTION | RIO GRANDE FLOW 70 RIO GRANDE FLOW

MONTESSA PARK

YEAR FLOW VOLUME (ft’) (5.3%) TO FLOW (ft’) VOLUME (ft’)
1993 1.84x10° 97,520 5.97x10" 0.00016
1994 13.1x10° 694,300 5.41x10" 0.0013
1995 6.5x10° 344,500 6.78x10" 0.00051

Source: USGS 1998
ft%: cubic feet
SNL/NM: Sandia National Laboratories/New Mexico
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only on 20 days in the 1993 through 1995 period, all
during summer storm events. During these periods, the
SNL/NM contribution to Rio Grande flow was likely
higher than the percentages calculated above. However,
these storm events would also contribute to higher Rio
Grande flow because of runoff in surrounding areas,
particularly the large paved areas of Albuquerque. For
example, on the day during the 1993 through 1995
period when the greatest flow in Tijeras Arroyo was

measured at the Montessa Park gaging station, Rio
Grande flow increased by nearly 400 percent from the
previous day (USGS 1998). Because the major SNL/NM
contribution to surface water quantity is discharge to the
water reclamation plant (Section 5.3.4), and this
discharge amount will remain relatively constant
regardless of Rio Grande flow, the total SNL/NM
percentage contribution to Rio Grande flow may actually
decrease during storm events.
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APPENDIX C — CULTURAL RESOURCES

C.1 INTRODUCTION

This appendix provides supplemental information used
in determining potential impacts to cultural resources
located within the region of influence (ROI), which
includes Kirtland Air Force Base (KAFB) and the U.S.
Department of Energy (DOE) Buffer Zone. The
information presented here is more detailed than that
provided in the main body of the Site-Wide
Environmental Impact Statement (SWEIS) and is
intended to answer potential questions the reader may
have concerning cultural resources. Sections include an
overview of previous cultural resource work in the ROI,
an explanation of the research methods used to identify
cultural resources located in the ROI, a discussion of the
cultural history of the ROI, and a description of the
cultural resources present in the ROI.

c.2 OVERVIEW OF
PREVIOUS CULTURAL
RESOURCE STUDIES

Many cultural resource studies of varying scope have
been completed for areas within KAFB and the DOE
Buffer Zone. While most of these studies were contracted
in compliance with Sections 106 and 110 of the National
Historic Preservation Act NHPA) as amended

(16 United States Code [U.S.C.] Section [§] 470), other
studies include regional syntheses and academic papers.
Table C.2—1 presents the types and numbers of cultural
resource studies conducted in the ROIL

The draft Cultural Resource Management Plan for
Kirtland Air Force Base New Mexico addresses resources
across the entire base (Trierweiler 1998). Previous to this

Table C.2—1. Numbers of Cultural
Resource Studies Conducted

TYPE OF STUDY . NUMBER

Plans and Research Designs 2
Archaeological Inventories 139
Architectural Inventories 6
Archaeological Testing 4
Archaeological Excavations 1
Special Purpose Studies 9
TOTAL 161

Source: Trierweiler 1998

plan, two major compiled works were completed for the
ROI. A comprehensive program review was completed in
1988 that evaluated the previous work conducted at
KAFB and made suggestions for improvement of the
compliance survey process (Lintz et al. 1988). In 1992, a
research design was developed for KAFB that provided
an integrated framework from which to assess a site’s
research potential and make determinations of National
Register of Historic Places (NRHP) eligibility

(Seymour 1992). Much of the material from these two
earlier documents was incorporated into the current draft
cultural resource management plan for the base
(Trierweiler 1998). Due to the paucity of identified
cultural resources under DOE jurisdiction in the ROI,
the DOE has not prepared a cultural resource
management plan.

Archaeological inventories comprise the majority of the
cultural resource studies conducted within the ROI.
These studies have been conducted by a variety of agency
officials and private sector consultants. Of the 139
inventories conducted, over 80 percent have been
conducted in the past 10 years. Since 1989, the
inventories appear to have been conducted primarily for
NHPA (16 U.S.C. §470) Section 106 compliance for
specific undertakings, resulting in more numerous, but
smaller surveys. Five hundred eighty-four architectural
properties, including most 40 plus-year-old buildings
and structures in areas under KAFB jurisdiction, have
been assessed in only 6 architectural inventories

(Trierweiler 1998).

Little excavation has occurred at sites located in the ROI.
This is because archaeological testing has been made
obsolete in many instances by the evaluation of NRHP
eligibility during the inventory phase. Because much of
the ROI has been inventoried for cultural resources,
planners are able to design undertakings so that known
archaeological sites are not affected, thus removing the
need for data recovery to mitigate impacts. Five sites have
been tested for eligibility, and one site, Two Dead
Junipers (NM 0:3:1:11), has been fully excavated to
mitigate ongoing erosional damage to the site. Numerous
architectural features and four human burials were
revealed during excavation of this site; however, the
excavation has not been formally reported. Mitigation of
impacts to eligible architectural resources has not been
completed for any resources in the ROI. However, the
DOE has completed Historic American Buildings Survey
Level II quality documentation of three buildings in
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the old section of Technical Area (TA)-II (901, 904,
and 907) (Laskar 1997b) and state of New Mexico
building inventory forms for other buildings in that
TA. The DOE has determined that these buildings in
TA-II comprise a district eligible to be listed on the
NHRP and has received concurrence from the State
Historic Preservation Officer (SHPO) that the
completed documentation mitigates the effects of
decontamination and demolition of these buildings.
The DOE is seeking concurrence from the Advisory
Council on Historic Preservation.

Some of the cultural resource studies that have been
conducted do not address the identification or
mitigation of archaeological or architectural sites.
These special-purpose studies address adjunct issues to
archaeology, such as Native American land use
(Holmes 1996a), oral history (Holmes 1996b),
palynological studies, geophysical studies

(Frederick & Williamson 1997), and procedures for
complying with the Native American Graves Protection
and Repatriation Act NAGPRA) (25 U.S.C. §3001)
(Roxlau & White 1998). These works will facilitate
future research and compliance with cultural resource
laws and regulations.

C.3 RESEARCH METHODS:
IDENTIFICATION OF
CULTURAL RESOURCES

C.3.1 Prehistoric and Historic

Archaeological Resources

Information on the prehistoric and historic
archaeological resources in the ROI was obtained from
a number of sources. Primary sources include the
377™ Air Base Wing/Environmental Management
Division at KAFB and the Integrated Risk
Management Department of Sandia National
Laboratories/New Mexico (SNL/NM). Other sources
of information include the New Mexico Office of
Cultural Affairs, Historic Preservation Division,
Archacological Records Management Section; the New
Mexico State Register of Cultural Properties; and the
University of New Mexico, Maxwell Museum of
Anthropology. A review of published records and
literature was also conducted. Because of the large
number of studies that have been completed for
cultural resources in the ROI, the literature was
plentiful and complete. Finally, detailed information
concerning cultural resources located within the ROl is
maintained by the SNL/NM Facility Geographic

Information System Program office. This database was
used for analysis of impacts to cultural resources.

C.3.2 Traditional Cultural Properties

Prior to preparation of the SWEIS, little ethnographic
work had been conducted to determine the presence
of traditional cultural properties (T'CPs) in the ROI,
and little published literature existed on the topic.
Two studies have been conducted for KAFB regarding
historical land use of the area (Holmes 1996a and
1996b). These studies identified Anglo, Hispanic, and
Native American uses of the land through interviews
with people who had familial connections to home-
steaders in the KAFB area. This information, along
with written records, provides a rather detailed
overview of Hispanic and Anglo use of the area during
historic times, which consisted of homesteading,
farming, ranching, and mining; however, information
on Native American use is overly general. Because of
this, more information was sought to identify Native
American TCPs.

The primary method for identifying Native American
TCPs in the ROI, which might be affected by SNL/
NM activities, was direct consultation with the Native
American tribes. This consultation was conducted to
identify the presence and locations of TCPs, to assess
potential impacts from SNL/NM activities, and to
provide recommendations for protecting TCPs from
any adverse effects of future SNL/NM activities.

Fifteen Native American tribes were identified for
consultation, based on information from the New
Mexico SHPO and the University of New Mexico’s
Maxwell Museum of Anthropology (Sebastian 1997,
Dorr 1997). The information provided by the SHPO
is based on the Indian Land Claims Commission
hearings in the 1970s and is derived from the
testimony provided by the tribes, not on the decisions
made by the commission (Sebastian 1997). The
information provided by the Maxwell Museum is used
by the museum to consult with tribes under NAGPRA
(Dorr 1997). The following 15 tribes were initially
contacted:

*  Hopi Tribe

*  Jicarilla Apache Tribe
* Navajo Nation

*  DPueblo de Cochiti

¢ Pueblo of Acoma
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*  Pueblo of Isleta

¢ Pueblo of Jemez

*  Dueblo of Laguna

e DPueblo of San Felipe

*  Pueblo of Sandia

*  Pueblo of Santa Ana

*  Dueblo of Santo Domingo
*  Pueblo of Ysleta del Sur

e Pueblo of Zia

*  Pueblo of Zuni

Ethnographic literature was examined to understand the
potential for and types of TCPs that could be located
within the ROI for each of the tribes. The consultation
process consisted of one to three stages, dependent on
the response of the individual tribes.

»  Stage 1: Initial Consultation with Potentially Interested
Tribes. This stage involved identifying the
appropriate contact, usually the director of the tribal
environmental or cultural resources department, at
each of the 15 tribes. A letter was sent to this contact,
as well as to the governor/chairman/president of each
tribe, describing the SWEIS and the effort underway
to identify TCPs, asking if the tribe had concerns for
TCPs in the ROI, and offering to provide a project
briefing to the tribe at their convenience. This letter
also enclosed copies of the SWEIS Public
Involvement Plan (DOE 1997d), the Notice of
Intent to prepare the SWEIS (62 Federal Register
(FR) 104, pp. 29332-29335), and a summary of the
comments received during the public scoping period.
Telephone calls were then made to each of the tribal
contacts. When requested, the tribes were provided
with project briefings by the DOE Project Manager,
Tetra Tech NUS (TtNUS) Project Manager, and
TtNUS Cultural Resource Specialist to introduce the
SWEIS and inquire whether or not the tribe wished
to continue the consultation process to identify

specific TCPs within the ROI.

o Stage 2: Continued Consultation with Interested Tribes.
Consultation continued for those tribes who
expressed a concern for specific TCPs potentially
located within the ROI. Each interested tribe
designed the methods used to continue the
consultation with them. These methods included
review of environmental and archaeological
information pertaining to the ROI, field visits to the

ROI, and interviews with tribal representatives,
leaders, elders, and resource specialists. Efforts were
made to locate and identify TCPs in the ROI,
document concerns of potential impacts to these
resources due to SNL/NM activities, and document
suggestions for measures to mitigate these potential
impacts and protect the TCPs. At this stage, all tribes
involved the TtNUS Cultural Resource Specialist in
this research, although some tribes conducted
interviews with tribal members themselves or
prepared reports of their findings for submission to
the specialist for the preparation of the SWEIS. All
information received from the tribes was protected
with strict confidentiality. Official procedures to
protect the information were developed and followed

throughout the consultation process and
development of the SWEIS.

»  Stage 3: Review of Consultation Results. Upon
completion of consultation with each tribe, the tribe
was given the opportunity to review the results of the
consultation that would be used for preparation of
the cultural resource sections of the SWEIS. This was
a separate review process that was limited only to the
reference materials pertaining to that particular tribe.
Review comments were addressed and cultural
resource sections of the SWEIS were edited to reflect
relevant comments.

C.4 REGION OF INFLUENCE

CULTURAL HISTORY

The cultural history of the ROI dates from 10,000 B.C.
Archaeologists use different frameworks to classify
cultural resources. For the northern Southwest, three
major cultural frameworks are generally used: the
Oshara Tradition (Irwin-Williams 1973), the Pecos
Classification (Kidder 1927), and the Northern Rio
Grande Sequence (Wendorf & Reed 1955). The Oshara
Tradition, originally identified in an area northwest of
Albuquerque, documents the development from
Archaic Stage hunting and gathering lifestyles to the
beginning of agriculture and sedentism, traits generally
attributed to the Ancestral Puebloan way of life. The
Northern Rio Grande Sequence emphasizes cultural
development specific to the northern Rio Grande
during the later Ancestral Pueblo period. The Pecos
Classification, though developed for the Four Corners
region of the Southwest, is included here because many
researchers working in the Albuquerque area have used
this framework. However, the Oshara Tradition and
Northern Rio Grande Sequence are most applicable to
the Albuquerque area and to the ROI in particular
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(Trierweiler 1998). Figure C.4-1 illustrates the
relationship among these three cultural frameworks.

The characteristics of the various cultural periods
represented in the ROI have previously been described
many times (Stuart & Gauthier 1984, Cordell 1984).
Also, detailed syntheses of the cultural resources located
in the ROI within these periods are available

(Larson et al. 1998; Trierweiler 1998). Table C.4-1
summarizes the characteristics of the cultural periods and
lists the number of NRHP-eligible sites in the ROI that
contain artifacts from these periods. Note that some sites
were used more than once throughout prehistory and
history and have artifacts that date to different periods,
resulting in sites that date to more than one period. Also,
some sites contain artifacts that are not identifiable to a
specific cultural period.

C.4.1 Paleoindian Stage
(10,000 to 5500 B.C.)

Evidence of Paleoindian occupation along the Rio
Grande begins around 10,000 B.C. Paleoindians
practiced a mobile, hunter/gatherer way of life. They
relied on hunting now-extinct megafauna such as
mastodon, mammoth, horse, American camel, and
several bison species, as well as rabbit, deer, and antelope,
and on collecting wild plant foods (Trierweiler 1998).
Paleoindian sites are largely known from scattered finds
of projectile points indicative of the time period and are
usually found in heavily eroded contexts. The association
between the sites and badly eroded surfaces suggests that
many Paleoindian sites remain buried within this region
of the Southwest (Stuart & Gauthier 1984). Evidence for
Paleoindian occupation in the vicinity of KAFB has been
found on the East Mesa near the Manzano Mountain
foothills, on Mesa del Sol to the west, and through
Tijeras Canyon to the northeast (Larson et al. 1998).
Three NRHP-eligible sites containing Paleoindian
artifacts and two isolated projectile points have been

identified in the ROI.
C.4.2 Archaic Stage
(5500 B.C. to A.D. 400)

The beginning of the Archaic Stage coincides with a
major climatic change and the extinction of the
megafauna. The cooler, wetter climate shifted to drier,
warmer conditions more common today. The lifestyle of
the people changed during this stage. Big game hunting
was slowly replaced by a reliance on a more diverse food
supply, including a variety of animal species, and the
increasing importance of plant collection. Toward the

end of the stage, maize and squash plants were
introduced into the diet and evidence exists for
increasing importance of maize agriculture

(USAF 1995c, Trierweiler 1998). The mobile lifestyle
remained; however, evidence suggests the repeated use of
certain sites. Sites dating to the Archaic Stage are situated
in a greater diversity of environments, usually in areas
where a great variety of plants and animals are available
(USAF 1995¢). This trend toward diversity is echoed in
the artifacts found at Archaic Stage sites, such as smaller
projectile points and the presence of plant grinding tools.
The variety of tools indicates a wide range of activities
involving hunting, gathering, food processing,
butchering, preparing hides, woodworking, and
manufacturing stone tools. Numerous Archaic Stage sites
are located in the vicinity of the ROI, specifically along
Tijeras Canyon, on Mesa del Sol, and in the area of the
Albuquerque International Sunport. Thirty-one NRHP-
eligible sites in the ROI contain Archaic Stage artifacts
and cultural remains.

C.4.3 Ancestral Pueblo Stage
(A.D. 400 to 1540)

Sometime around A.D. 400, the introduction of
ceramics marks the beginning of the Ancestral Pueblo
Stage. Throughout this stage, agriculture became
increasingly important, allowing a more sedentary
lifestyle to develop, which in turn led to other distinctive
changes. The Ancestral Pueblo Stage is divided into three
periods: Developmental, Coalition, and Classic.
Eighteen NRHP-eligible sites in the ROI have artifacts
and remains from this stage that cannot be assigned to a
specific period.

C.4.3.1  Developmental Period (A.D. 400 to 1200)

The Developmental Period is one of gradual change from
the Late Archaic Stage lifestyle to one defined by increased
sedentism and agriculture. Larger scale agriculture
permitted increased sedentism, suggested by the
introduction of ceramics; the construction of more
substantial semi-subterranean houses, called pithouses,
that were inhabited for longer periods during the year;
and an increase in the amount of trade goods

(Larson et al. 1998). Early Developmental Period sites
appear to have generally contained four to six pithouses,
and sites are dispersed all along the Rio Grande Valley in
the area of Albuquerque. Toward the end of the Late
Developmental Period, surface adobe structures appear
(though pithouses are still used) and site size increases.
Developmental Period sites are numerous in the Tijeras
Canyon area, though little evidence was found on Mesa

C4

Final SNL/NM SWEIS DOE/EIS-0281—October 1999



Appendix C, Section 4 — Cultural Resources, Region of Influence Cultural History

ﬂ

Oshara Pecos Northern Rio Grande
Tradition Classification Sequence

HAIC

DINDIAN

Source: Trierweiler 1998

ande Anasazi

Developmental

En Medio

“
m
Balada

Figure C.4-1. Relationships Among Three Cultural Frameworks
Three frameworks (Oshara Tradition, Pecos Classification, and Northern

Rio Grande Sequence) are used to classify cultural resources in the northern Southwest.
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Table C.4—1. Cultural Framework, Characteristics,
and Sites on KAFB and the DOE Buffer

SITES WITH
TIME PERIOD DATES CHARACTERISTICS OF PERIOD ARTIFACTS®

Reliance on big game hunting and plant collection; mobile

Paleoindian 10,000 to lifestyle, isolated sites; bones of megafauna such as mastodon, 3
5500 B.C. mammoth, and camel; lance-shaped projectile points for spears or
darts
Reliance on smaller animals and increased plant collection; mobile
Archaic 5500 B.C. to lifestyle, scattered sites, returning to some sites; introduction of 31
A.D. 400 agriculture; smaller projectile points for hunting with darts; stone
tools, flakes, chips, and hearths at sites
ANCESTRAL PUEBLO
Increased reliance on agriculture; more sedentism, multiple rooms
Developmental A.D. 400 (6 to 8) at sites; pithouses and above-ground adobe structures; 34
P to 1200 ceramics are introduced; projectile points are smaller for bow and
arrow
Increased agriculture, still hunting and gathering; increased
Coalition A.D. 1200 sedentism, established communities with 13-30 rooms, population 59
to 1325 growing; pithouses still used, adobe dwellings increasing in
number; ceramics refined, now use organic-based paints
Increased agriculture, also hunting and gathering; ditch irrigation
Classic A.D. 1325 or seeps/springs to water fields; large, multi-storied pueblos, one- 24
to 1540 or two-room fieldhouses; introduction of glaze-paint decorated
ceramics
HISTORIC
Introduction of the Spanish into the area, pueblo life continues;
Historic Pueblo 1540 to 1692 haciendas and other Hispanic architecture appear; historic ceramic 6

styles appear; European artifacts, such as metal, appear; horses and
equipment appear

Spain and then Mexico have ownership; haciendas and rancheros
Spanish Colonial 1692 to 1846  abundant; continued European and some American artifacts; 86"
limited mining; lots of ranching and farming

.. U.S. gains ownership of Territory; railroad arrives and population
;I;S.tTie’mt;nal/ 1846 to 1942  booms; mining claims increase; homesteads are established; New
Gl Mexico becomes a state; Kirtland Army Airfield established

Airfield plays limited role in developing and delivering first atomic
weapons; airfield used for aircraft maintenance school,
convalescent hospital, and storage of old aircraft; "Z" division,
forerunner of SNL/NM, established

World War IT 1942 to 1945 6 buildings

SNL/NM designated by Congress; SNL/NM conducts defense, energy, TA-II and 3
Cold War 1945 to 1989  and nuclear research; expansion of facilities leads to acquisition of

. . ildin
lands through permits, lease, and withdrawal buildings
Sources: Larson et al. 1998, SNL/NM 1997a, Stuart & Gauthier 1984, Trierweiler 1998 20nly includes sites recommended as eligible or potentially eligible to the NRHP.
NRHP: National Register of Historic Places ®Spanish Colonial and U.S. Territorial/Statehood are not treated separately in the available data.
SNL/NM: Sandia National Laboratories/New Mexico Note: Forty-one sites contain prehistoric artifacts that are not identifiable as to time period.
TA: technical area Four sites contain artifacts not identifiable as prehistoric or historic.
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de Sol to the west of KAFB (Trierweiler 1998). There are
34 NRHP-eligible sites in the ROI that contain artifacts
and cultural remains dating to the Developmental Period.

C.4.3.2  Coalition Period (A.D. 1200 to 1325)

This period is defined by an increase in population,
either moving in from outside areas or from internal
population growth, which resulted in changes to lifestyle.
The number and density of sites increased, with
settlement shifting from dispersed habitations to
aggregated communities (Larson et al. 1998). Although
pithouses still occur, aboveground structures increase in
number, and the number of structures per site increases
dramatically to an average of 13 to 30 rooms per site.
The large increase in population is a function of
continuing and developing agricultural practices.
Ceramic production during this period is further refined,
and a shift is made at the beginning of the period from
mineral-based paints to organic-based paints. Tijeras
Canyon survey data indicate abundant Coalition Period
occupation. There are 59 NRHP-eligible sites in the ROI
with Coalition Period artifacts.

C.4.3.3  Classic Period (A.D. 1325 to 1540)

The beginning of the Classic Period is marked by both
social and technological change (Trierweiler 1998). Data
suggest a dramatic increase in population in the
Albuquerque region, with the aggregation of the Rio
Grande Valley population into large multi-storied adobe
pueblos, some containing over 1,000 rooms

(Stuart & Gauthier 1984). Most of these sites focus on
river valley locations, with ditch irrigation of agricultural
fields. Higher elevation communities seem to be
concentrated around seeps and springs, suggesting
diverse agricultural practices. A major technological
change in ceramic production marks the beginning of
this period, with the introduction of glaze paint-
decorated pottery. The appearance of glazewares is
considered to be evidence of an influx of people or ideas
into the Rio Grande Valley from the western part of the
state and the Little Colorado area. There are 24 NRHP-
eligible sites with Classic Period cultural remains in the

ROL.

C.4.4 Historic Stage
(A.D. 1540 to present)
C.4.4.1  Historic Pueblo Period (1540 to 1692)

The arrival of Francisco Vasquez de Coronado to the
Albuquerque area marks the beginning of the Historic

Stage. His explorations were followed by other Spanish
expeditions, and, by 1610, missions existed at many of
the major pueblos along the middle and upper Rio
Grande. Before the Pueblo Revolt in 1680, Hispanic
settlers occupied the region between Kuaua and Isleta
Pueblos and forced the people in the pueblos to furnish
labor. After 1692, when New Mexico was once again
under Spanish control, settlers could not legally force the
labor of a declining pueblo population. The ROI
contains six NRHP-eligible Historic Pueblo sites.

C.4.4.2  Spanish Colonial and

U.S. Territorial Periods (1692 to 1942)

During the eighteenth and nineteenth centuries, few
economic opportunities were available in the
Albuquerque area before the arrival of the railroad.
Farming and ranching were the principal activities.
Mining never proved to be viable and trade was restricted
when the area was under Spanish and Mexican rule.
Once the railroad arrived in 1880, mining claims
increased and homesteads were established. Coyote
Springs was a focus of development in the twentieth
century (Holmes 1996b). Native American land use in
the project area appears to have been limited to hunting,
gathering of plants, woodcutting, grazing, and possibly
ritual activity (Holmes 1996a). Historic sites located in
the ROI are the product of Pueblo, Hispanic, or Euro-
American use or occupation of the area. There are 86

NRHP-eligible sites in the ROI dating to these periods.

During the 1920s, the area that is now KAFB began its
history of aviation and military use. In 1928, the city of
Albuquerque built its first airfield, Oxnard Field, which
consisted of 140 acres near the present National Atomic
Museum. In 1930, a new municipal airport was built to
the west of Oxnard Field as a Works Progress
Administration government program.

C.4.43  World War Il Period (1942 to 1945)

In 1942, the Secretary of War appropriated 1,100 acres,
including the old Oxnard Field, for the U.S. Army Air
Corps. In 1943, portions of the current Withdrawn Area
were withdrawn to the Department of the Navy for
testing associated with the prosecution of World War II.
At the end of World War II, Oxnard Field was used for
the storage of decommissioned military aircraft. Los
Alamos used Kirtland Field, located to the west of the
Army airfield, to meet transportation needs associated
with developing and delivering the first atomic weapons.
In mid-July 1945, jurisdiction over the site that
eventually became SNL/NM was transferred to the
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Manhattan Engineering District (SNL/NM 1997a). In
July of 1945, Los Alamos established the forerunner of
SNL/NM, known as “Z” Division, to handle future
weapons development, testing, and bomb assembly for
the Manhattan Engineering District. The “Z” Division
facilities occupied former Army air base facilities
consisting of wooden sheds and buildings. The
Manhattan Engineering District authorized construction
of additional guard, storage, administrative, and
laboratory facilities (SNL/NM 1997a). In the ROI, six
buildings associated with World War II activities have
been assessed as eligible for listing on the NRHP.

C.4.44  Cold War Period (1945 to 1989)

Development and expansion of SNL/NM facilities
continued throughout the Cold War era and to the
present. More acreage of the Cibola National Forest was
withdrawn to the USAF and DOE, and the Navy
withdrawn area was eventually turned over to the
Department of the Army and then the USAF. As more
land was needed for testing, construction of facilities,
and safety or buffer zones, SNL/NM acquired areas
throughout KAFB through the DOE. The DOE owned,
leased, and was permitted lands by KAFB, the state of
New Mexico, and the Pueblo of Isleta, and acquired
withdrawn areas from the U.S. Forest Service. Cold War-
era buildings located in TA-II have been determined
eligible as a district for listing on the NRHP. In addition,
the ROI contains three other Cold War-era buildings
determined to be potentially eligible to the NRHP.

C.5 CULTURAL RESOURCES
IN THE REGION OF
INFLUENCE

C.5.1 Prehistoric and Historic

Archaeological Resources

The ROI under consideration in assessing the potential
for impacts to cultural resources as a result of SNL/NM
activities contains 284 identified prehistoric and historic
archaeological sites (TRC 1998). It must be remembered
that not all areas of the ROI have been 100 percent
inventoried for archaeological sites, and that buried
archaeological sites would likely not be identified during
inventory. Thus the potential for more sites within the
ROl is great.

All of these sites have been evaluated for eligibility for
listing on the NRHP (TRC 1998). Of these sites, 132
were designated as eligible, 60 as potentially eligible
(eligibility cannot be determined based on current data

and further work is needed to make an evaluation;
meanwhile, sites are determined to be potentially eligible
until a formal evaluation is made), and 92 as not eligible
for nomination to the NRHP. As stated in Volume I,
Section 4.8, the assessment of impacts to cultural
resources in the SWEIS addresses only those
archaeological sites that have been determined eligible or
potentially eligible, thus only 192 sites are included in
the assessment of potential impacts. Table C.5-1 shows
the distribution of the archaeological sites by landowner.

Various types of archaeological sites are represented in
the ROI. Ninety-eight sites contain evidence only of
historic use, of which 46 sites (47 percent) are
determined to be eligible or potentially eligible. One
hundred twenty-seven sites have evidence of prehistoric
use only, 99 of which (78 percent) are eligible or
potentially eligible. Fifty-four sites contain evidence of
both historic and prehistoric use, of which 42 sites

(78 percent) are eligible or potentially eligible. Five sites,
which are of undetermined age, are also evaluated as

eligible or potentially eligible (TRC 1998).

The archaeological sites present in the ROI are of varied
morphological types. Morphology refers to the type of
physical remains at a site. Predominant among the
prehistoric sites are scatters of artifacts, sometimes with
features. Some artifact scatters consist of only stone
debitage from tool making and some tools themselves,
while others have only ceramic sherds or have both stone
and ceramic artifacts. Some sites just have the artifact
scatter, while others have features associated with the
scatter. These features are often thermal features (such as
hearths or ash pits) or structural features (such as
remnants of walls or other forms of structures). The
historic sites also often consist of artifact scatters, except
that the artifacts present are things such as fragments of
metal, pieces of ceramic or porcelain dishes, household
items such as kitchen utensils, and other items one might
find associated with a habitation. These scatters are often
associated with features such as historic fences, roads,
mining features (for example, placer mining pits), or
remnants of habitations.

Sites are often interpreted as to function (such as what it
was used for or what was done at the site). Sites often
have more than one function, either within the same
time period of use or throughout different periods of use.
An example is a site that was used prehistorically for
processing stone materials and was later used historically
for habitation and mining. This one site has three
different functions. The different site functions identified
for the sites in the ROI are presented in Table C.5-2.

C-8
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Table C.5—1. Distribution of Prehistoric and Historic
Archaeological Sites in the Region of Influence by Land Owner

| NUMBER OF ARCHAEOLOGICAL SITES

LAND OWNER ALL SITES ELIGIBLE OR POTENTIALLY
ELIGIBLE SITES

DOE 0 0
USAF 130 86
withdrawn to DOE 41 35
USFS
withdrawn to USAF 110 68
by the state of New Mexico 3 3
Leased to DOE
by the Pueblo of Isleta 0 0
TOTALS 284 192
Source: TRC 1998 USAF: U. S. Air Force
DOE: U. S. Department of Energy USFS: U. S. Forest Service

Table C.5-2. Site Functions Represented in the Prehistoric and
Historic Archaeological Sites in the Region of Influence

NUMBER OF SITES IN THE ROI NUMBER OF ELIGIBLE OR

SITE FUNCTIONS POTENTIALLY ELIGIBLE SITES IN THE

PREHISTORIC FUNCTIONS

Habitation 53 52
Campsite 80 68
Agriculture 3 3
Limited activity area 36 15
Resource processing 7 3
HISTORIC FUNCTIONS

Habitation 30 26
Campsite 9 3
Mining 57 26
Fence/road 6 0
Agriculture/ranching 15 12
Trash dump 5 2
Historic Pueblo use 7 5
Schoolhouse 1 1
Military 1 1
Unknown function 23 14

Source: TRC 1998
ROI: region of influence
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C.5.2 Architectural Properties

Five hundred seventy-nine buildings and structures and
one historic district within the ROI have been recorded,
and these are at various stages in the evaluation for
eligibility for listing on the NRHP. Most of the buildings
and structures owned and used by SNL/NM are less than
50 years old, and thus have not been assessed for
eligibility to the NRHP. As the architectural properties in
the five TAs attain 50 years in age, the DOE will assess
them for eligibility to the NRHP (Merlan 1991).

All of TA-II and 52 DOE properties in TA-I have been
assessed. None of the 52 properties assessed in TA-I are
considered to be eligible or potentially eligible for
inclusion in the NRHP, a determination that has
received concurrence from the SHPO (Sebastian 1993,
Merlan 1993). TA-II has been determined eligible for the
NRHP as a district, with many of the larger buildings in
the TA contributing to that status (DOE 19980).

C.5.3 Traditional Cultural Properties

The DOE initiated consultations with 15 Native
American tribes to identify the presence of TCPs within
the ROI, determine any potential impacts to these TCPs
from SNL/NM activities, and develop mitigation
measures to address potential impacts to these TCPs.
These tribes were selected for consultation based on
information provided by the SHPO (Sebastian 1997) and
the Maxwell Museum of Anthropology at the University
of New Mexico (Dorr 1997). One tribe, Ysleta del Sur,
did not participate in the consultations. The results of the
consultations are detailed below.

*  Hopi Tribe—In response to the request for
consultation, the Hopi Tribe’s Cultural Preservation
Office conducted an initial TCP study to determine
concerns for TCPs potentially located at KAFB. The
Hopi Tribe considers this study to be an initial step
in a continuing consultation effort, not a complete
assessment of all TCPs possibly located in the ROI;
the study should form the basis for future
consultations with the tribe regarding issues of
cultural resources.

The Hopi Tribe asserts cultural affiliation to the
cultural sites on KAFB, and is concerned for the
well-being and protection of those sites. The tribe
wishes to be notified when activities have the
potential to disturb cultural sites in the ROI and to
be consulted under NAGPRA if and when the need
arises. No TCPs were identified on KAFB during this
initial study; if any are identified in the future, the

Hopi Tribe wishes to have access to them for
traditional and/or religious purposes.

Jicarilla Apache Tribe—The Jicarilla Apache Tribe
indicated a concern for natural and cultural resources

in the ROI. No TCPs were identified.

Navajo Nation—Per the instructions of the Navajo
Historic Preservation Department, two chapters of
the Navajo Nation, Cafioncito Chapter and Alamo
Chapter, were consulted regarding the presence of
TCPs in the ROI. Both chapters claimed to have no
concerns for TCPs in the ROI. The Historic
Preservation Department reported that the Navajo
used the ROI in historic times for subsistence
activities.

Pueblo of Acoma—The Pueblo of Acoma claims
cultural affiliation with the archaeological sites
located in the ROI and claims traditional use of the
area prior to its becoming restricted access. It may
have TCPs in the ROI, but will not continue
consultation at this time to identify specific TCPs.
The Pueblo has concerns for the treatment of human
remains discovered in the area and wishes to be

consulted on NAGPRA issues.

Pueblo of Cochiti—Although concerned with the
protection of cultural resources in the ROI, this
pueblo decided to discontinue consultation at this
time.

Pueblo of Isleta—Consultation is ongoing with the
Pueblo of Isleta. The pueblo considers itself to be
culturally affiliated to the archaeological sites located
in the ROI and claims traditional use of the area
before restricted access became effective. The pueblo

might have TCPs in the ROI, but has not yet
identified specific TCPs.

Pueblo of Jemez—This pueblo has no concerns for

TCPs in the ROL.

Pueblo of Laguna—The Pueblo of Laguna reports that
its aboriginal land claim includes KAFB and that the
pueblo used this land for hunting and gathering of

resources.

Pueblo of Sandia—Consultation with the Pueblo of
Sandia indicated a concern for the protection of

cultural resources on KAFB. No TCPs were
identified.

Pueblo of San Felipe—This pueblo has no concerns
for TCPs in the ROI.
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Pueblo of Santa Ana—The Pueblo of Santa Ana
reports that the tribe does not have any TCPs in the
ROL. They expressed concern for the treatment of
human remains discovered in the ROI and requested

to be consulted on NAGPRA issues.

Pueblo of Santo Domingo—Although concerned with
the protection of cultural resources in the ROI, this
pueblo decided to discontinue consultation at this
time.

Pueblo of Zia—The Pueblo of Zia claims cultural
affiliation with archaeological sites in the ROI;
however, the pueblo does not have concerns for

TCPs in the ROL.

Pueblo of Zuni—In response to the request for
consultation, the Pueblo of Zuni’s Heritage and
Historic Preservation Office conducted a TCP study
for the purposes of the SWEIS. The pueblo
considers this report to be an initial step in a
continuing consultation effort and not a complete

assessment of all TCPs possibly located in the ROL.

Although no specific TCPs were identified, the
Pueblo of Zuni considers itself to be culturally
affiliated with the prehistoric archaeological
remains in the ROI and considers these remains to
be of traditional cultural importance due to the
spiritual and esoteric relationships between the
remains and living Zuni people and culture. The
Pueblo of Zuni recommends that all prehistoric
archaeological sites be avoided to the extent
possible. The pueblo has concerns for the treatment
of human remains discovered in the area and wishes
to be consulted for all NAGPRA issues. In the event
of inadvertent discoveries in the ROI, the Pueblo of
Zuni requests to be consulted regarding the
treatment of archaeological remains, human
remains, associated and unassociated funerary
objects, sacred objects, and objects of cultural
patrimony.
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Appendix D, Section 1 — Air Quality, Nonradiological Air Quality

APPENDIX D —

D.1 NONRADIOLOGICAL

AIR QUALITY

This appendix supplements the analytical results
presented in the Site-Wide Environmental Impact
Statement (SWEIS) main text, Sections 5.3.7, 5.4.7, and
5.5.7. Modeling inputs and assumptions support the
results for the nonradiological air quality environmental
consequences. Chemical screening and refined analysis
results are presented for receptor locations in the vicinity
of Sandia National Laboratories/New Mexico
(SNL/NM). The maximum chemical concentrations
generated by an SNL/NM activity are calculated for

selected receptor locations.

Site-specific emissions from SNL/NM are modeled in
accordance with the guidelines presented in the U. S.
Environmental Protection Agency (EPA) Guideline on
Air Quality Models (40 Code of Federal Regulations

[CFR] Part 51, Appendix W), the New Mexico Air
Quality Bureau Dispersion Modeling Guidelines
(NMAPCB 1996), and the Albuquerque Environmental
Health Department (AEHD) Permit Modeling Guidelines
(AEHD 1995).

Impacts were estimated from criteria pollutant emissions,
chemical pollutant emissions, mobile (vehicular) source
emissions, and open burning by modeling the emissions
associated with each alternative during normal
operations and comparing the resulting pollutant
concentrations to the National Ambient Air Quality
Standards (NAAQS), the New Mexico Ambient Air
Quality Standards (NMAAQS), the Albuquerque/
Bernalillo County Air Quality Control Board (A/BC
AQCB) regulations for criteria pollutants, and guidelines
for chemical concentrations. These regulations and
guidelines represent conditions to which it is believed
that nearly all of the general public may be repeatedly
exposed, day after day, without adverse health effects.

D.1.1  Air Quality Dispersion Models

The EPA’s Industrial Source Complex Air Quality
Dispersion Model (ISCST3) was used to estimate the
criteria pollutant concentrations from stationary sources
at SNL/NM (EPA 1995a). This model was selected as
the most appropriate model to perform the air dispersion
modeling analysis from continuous emission sources
because it is designed to support the EPA regulatory
modeling program and is capable of handling multiple
sources, including different source types. This model was

AIR QUALITY

also used to estimate chemical concentrations from
emissions of chemicals from SNL/NM facilities. It
estimates pollutant concentrations from normal
operations at SNL/NM from stationary sources.

The Mobile Source Emission Factor (MOBILE5a)
computer model (EPA 1994), which is the EPA-
approved model for estimating emission factors from
mobile sources, in conjunction with state
implementation plans, was used to estimate carbon
monoxide emissions from vehicular traffic. Emissions of
carbon monoxide from vehicles represent the greatest
contribution to overall carbon monoxide emissions in
the region of influence (ROI). The model calculates
emission factors in grams per mile, from which annual
carbon monoxide emissions from mobile sources are
calculated.

The Open Burn/Open Detonation Dispersion Model
(OBODM) was used to evaluate the potential air quality
impacts of open-air burning (Bjorklund et al. 1997).
OBODM predicts the downwind transport and
dispersion of pollutants using cloud rise and dispersion
model algorithms. The model is used to estimate the
pollutant concentrations from open burning at the Fire
Testing Facility.

D.1.2 Criteria Pollutants

The criteria pollutants modeled using ZSCS73 include
carbon monoxide, sulfur dioxide, nitrogen dioxide, total
suspended particulates, and particulate matter equal to or
less than 10 pm diameter (PM, ). Concentrations of
lead, ozone, hydrogen sulfide, and total reduced sulfur
are provided from monitoring data where available. As of
September 16, 1997, in addition to the PM, NAAQS, a
new NAAQS became effective for particulate matter
equal to or less than 2.5 microns in diameter (PM, ).
This new standard will not require imposition of local
area controls until 2005, and compliance determinations
will not be required until 2008. Additionally, the EPA
revised the NAAQS and associated reference method for
determining ozone attainment on July 19, 1997. This
standard will also be applicable to SNL/NM.

Figure D.1-1 presents the process used for evaluating the
criteria pollutant emissions from SNL/NM.

The estimated emissions of criteria pollutants under the
alternatives are modeled using the EPA-recommended
ISCST3 (dated 97363) model to estimate concentrations
of criteria pollutants at or beyond the SNL/NM
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Criteria Pollutants

Objective: Determine if concentrations of criteria pollutants from SNL/NM comply with the National
Ambient Air Quality Standards (NAAQS) and New Mexico Ambient Air Quality Standards (NMAAQS)

Select 1994-1996 onsite hourly meteorological data from appropriate tower

Identify locations of stationary criteria pollutant emission sources, emission rates, stack
parameters, and terrain elevations

Identify receptor locations including the site boundary, public access areas, and special
receptors (such as schools, hospitals, and nursing homes)

Select Industrial Source Complex Air Quality Dispersion Model (ISCST3) input options
to perform a refined analysis

Execute ISCST3 to calculate criteria pollutant concentrations at receptors

Yes Perform ozone-limiting method to
determine nitrogen dioxide component

I of nitrous oxides.

Do concentrations of
nitrous oxide exceed
nitrogen dioxide NMAAQS?

l

Do nitrogen dioxide
concentrations exceed the NAAQS
or the NMAAQS?

Yes
Do criteria pollutant concentrations .
exceed the NAAQS Potential
or NMAAQS? Impacts

No
Impacts

Source: Original

Figure D.1-1. Example Flow Chart For Evaluation of Criteria Pollutants
A multi-step process is used to evaluate criteria pollutants.
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boundary, including receptor locations such as public
access areas (for example, the National Atomic Museum,
hospitals, and schools). For those criteria pollutants for
which emission data are not available, onsite monitoring
data are presented in lieu of modeling results.

D.1.2.1 Emission Sources

The criteria pollutant emission sources at SNL/NM
modeled using /SCS73 were the following stationary
combustion sources located in Technical Area (TA)-I:

*  steam plant

* clectric power generator plant

*  boiler and emergency generator in Building 701
*  600-kW-capacity generator in Building 870b

Sequential hourly emissions, representing actual
emissions for 1996 plus estimated emissions for the
boiler and emergency generator in Building 701 and the
600-kW-capacity capacity generator in Building 870b,
were used as emission source input to [SCS73 to
estimate criteria pollutant concentrations under the No
Action Alternative. In addition to actual emission source
locations, exhaust parameters (such as height, diameter,
temperature, and flow rate) were based on engineering
estimates from actual operating data for those existing
emission sources. For future emission sources included in
the No Action Alternative modeling, engineering
estimates of emissions were made using the EPA
Compilation of Air Pollutant Emission Factors, Volume I
(AP-42) (EPA 1995b). Table D.1-1 presents annual
average emission rates for criteria pollutant sources at

SNL/NM.

D.1.2.2  Stack Parameters

Based upon the daily fuel usage and operating load
conditions, the hourly emission rates, gas exit velocities,
and exit temperatures for each of the steam plant boilers
were determined. These hourly emission parameters were
used as input into the [SC7S3 model. Table D.1-2
presents an example of the source parameters for the
steam plant boilers during a 100 percent load condition.
Gas exit velocities vary between natural gas and #2 fuel
oil usage.

Table D.1-3 presents the source parameters used for
modeling purposes for Building 862 generators.

D.1.23  Receptors

Recepror locations include special receptors where
concentrations of the public, children, and the infirmed
are of special interest, such as public access areas,
hospitals, and schools located beyond the SNL/NM
boundary. Specific special receptors are included in the
following locations:

*  Child Development Center-East (Special)

*  Child Development Center-West (Special)
e Coronado Club (Special)

*  Golf Course

* Kirtland Air Force Base (KAFB) Housing

* Kirdand Elementary School (Special)

* Kirtland Underground Munitions and Maintenance
Storage Complex (KUMMSC)

*  Lovelace Hospital (Special)

* National Atomic Museum (Special)

* Riding Stables

* Sandia Base Elementary School (Special)
*  Shandiin Day Care Center (Special)

*  Veterans Affairs Medical Center (Special)
*  Wherry Elementary School (Special)

Universal transverse mercator (UTM) coordinates for
each of the receptor locations were input into the model
to determine the pollutant concentrations at that
location. The maximum concentration for each criteria
pollutant modeled for each of the averaging periods for
five years of meteorological data is presented in Section

5.3.7.

D.1.2.4  Meteorological Data

Sequential hourly meteorological data for 1995 and 1996
from tower A15, and for 1994, 1995, and 1996 from
tower A21, were used as model input to determine the
maximum pollutant concentrations based on any one
year of meteorology. Data from these meteorological
towers were used because of their proximity to the
emission sources. Figures D.1-2 and D.1-3 present the
annual wind roses for meteorological tower A15, for
1995 and 1996, and for meteorological tower A21, for
1994, 1995, and 1996. In addition, mixing height data
from the Albuquerque International Sunport were
incorporated with the onsite data to provide a single
input file containing all of the above data.
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Table D.1-1. Annual Average Emission Rates for
Criteria Pollutant Emissions from SNL/NM Sources

FUEL UNIT
USAGE CAPACITY

CARBON NITROGEN SULFUR PARTICULATE
MONOXIDE DIOXIDE DIOXIDE MATTER

SOURCE | FUEL
(scf/yr) | (MMbtushr) | EF (Ib/ | ER [ EF (lb/ | ER | EF(ib/| ER | EF (lb/ EF (Ib/ | ER

10° ft’) | (g/sec) | 10° ft’) | (g/sec) | 10° ft’) | (g/sec) | 10° ft’) | (g/sec) | 10° ft’) | (g/sec)

BOILERS
Boiler #1 Na;;‘ga' 115,932,505 51.550  35.00 0.2273 140.00 0.9093 0.60 0.0039 14.00 0.0909 14.00  0.0909
Boiler #2 Nagtgsra' 83554552  39.100  35.00 0.1724 140.00 0.6897 0.60 0.0030 14.00 0.0690 14.00 0.0690
Boiler #3 Nagtgga' 48941341  33.480  35.00 0.1476 140.00 05905 0.60 0.0025 14.00 0.0590 14.00 0.0590
Boiler #5 Nagtgga' 142,776,286  84.63 35.00 0.3732 140.00 1.4929 0.60 0.0064 14.00 0.1493 14.00 0.1493
Boiler #6 Na;gsra' 349380902  142.14  35.00 0.6268 140.00 2.5074 0.60 0.0107 14.00 0.2507 14.00 0.2507
962 Na;gsra' 118,260,000  13.5 35.00 0.1191 140.00 0.4763 0.60 0.0020 14.00 0.0476 14.00 0.0476

FUEL

UNIT

CARBON
MONOXIDE

NITROGEN
DIOXIDE

SULFUR
DIOXIDE

PARTICULATE
MATTER

TSP

SR S 8 bl oy o 8 ) I =T BN E] SR ETE
10" gal) | (g/sec) [ 10° gal) | (g/sec) | 10" gal) | (g/sec) | 10° gal) | (g/sec) | 10" gal) | (g/sec)
Boiler #1 #ZOIE?eI 2,700,000 87.256 5.00 0.3883 20.00 1.5534 31.24 2.4264 1.00 0.0777 2.00 0.1553
Boiler #2 #ZOIE?eI 2,700,000 87.256 5.00 0.3883 20.00 1.5534 31.24 2.4264 1.00 0.0777 2.00 0.1553
Boiler #3 #ZOEEJeI 2,700,000 87.256 5.00 0.3883 20.00 1.5534 31.24 2.4264 1.00 0.0777 2.00 0.1553
Boiler #5 #ZOIE?eI 4,023,000 130.09 5.00 05786 20.00 2.3146 31.24 3.6153 1.00 0.1157 2.00 0.2315
Boiler #6 #ZO%JeI 7,360,000 237.97 5.00 1.0586 20.00 4.2344 31.24 6.6142 1.00 0.2117 2.00 0.4234
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Table D.1-1. Annual Average Emission Rates for
Criteria Pollutant Emissions from SNL/NM Sources (concluded)

|| carsoN | NIROGEN | SULFUR | PARTICULATE
| FUEL | unmm

FUEL UNIT MONOXIDE DIOXIDE DIOXIDE MATTER

SOURCE | FUEL | USAGE | CAPACITY | gp 1y EF (Lb
(gal/yr) | (MMbtu/hr) MMbtu/

| m

TSP

[cenERaross
870B #201;llje| 20,076 2.047 0.85 0.6091 3.20 2.2929 0.222 0.1591 0.10 0.0717 0.07 0.0502
862 #201;=Je| 80,304 8.188 0.85 24362 3.20 9.1717 0.222 0.6363 0.10 0.2866 0.07 0.2006
605 #zoﬁlel 13,049 1.331 0.95 0.4425 441 20539 0.29 0.1351 0.31 0.1444 0.35 0.1630
701 #201;=Je| 16,730 1.706 0.85 0.5076 3.20 19108 0.222 0.1326 0.10 0.0597 0.07 0.0418

Source: SNL/NM 1997a

EF: emission factor

ER: emission rate

g/sec: grams per second

gal: gallon

Ib/ft; pounds per cubic foot

Ib/MMbtu: pounds per Million British Thermal Units

scf: standard cubic feet

TSP: total suspended particulates

Notes: 1) Heating Value: Natural Gas = 1,000 btu/scf; #2 Fuel Oil = 141,636 btu/gal
2) Emission rates for natural gas are based on boilers operating 2,249, 2,137, 1,462, 1,687, and 2,458 hours for hoilers 1, 2, 3, 5, and 6, respectively.
3) Emission rates for #2 fuel oil are based on boilers operating 4,380 hours.
4) Emission rates for generators are based on generators operating 500 hours per year.
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Table D.1-2. SNL/NM Steam Plant Source Parameters

STACK STACK EXIT EXIT BASE

"JBL?I\I/‘LBEERR HEIGHT DIAMETER VELOCITY | TEMPERATURE U'(I'nh:I)-E U.{:;N ELEVATION
(m) (m) | (m/seq) (°K) )

1 19.8 1.14 13.9a/12.8b 391 358,672 3,879,647 5,405
2 19.8 1.14 14.4a/12.9b 408 358,680 3,879,647 5,405
3 19.8 1.14 14.5a/13.7b 432 358,694 3,879,647 5,405
5 19.8 1.52 13.4‘"’/12.4h 468 358,708 3,879,647 5,405
6 19.8 1.52 31.5a/26.9b 555 358,718 3,879,639 5,405

Source: SNL/NM 1997a
°K: degrees Kelvin

ft: feet

m: meter

m/sec: meters per second

UTM-N: Universal Transverse Mercator-N
UTM-E: Universal Transverse Mercator-E
2 During natural gas usage

® During fuel oil usage

Table D.1-3. SNL/NM Building 862 Generators Source Parameters

" sTAck | sTAck | N
STACK STACK EXIT EXIT o
HEIGHT DIAMETER | VELOCITY | TEMPERATURE UTM : UL,

(°K) (m)
489

(m)
| 11.9

(m)
0.204

(m/sec)
85.3

ELEVATION
(ft)

5,397

__
359,205 3,879,742

Source: SNL/NM 1997a
°K: degrees Kelvin

ft: feet

m: meter

D.1.25  Model Assumptions

Model assumptions include using the regulatory default
options that are identified in Appendix A of the
Guideline on Air Quality Models (Revised) (EPA 1987),
and include the following:

* use stack-tip downwash (except for Schulman-Scire
downwash),

*  use buoyancy-induced dispersion (except for
Schulman-Scire downwash),

* do not use gradual plume rise (except for building
downwash),

* use the calms processing routines,

* use upper-bound concentration estimates for sources
influenced by building downwash from super-squat

buildings,
* use default wind speed profile exponents, and
* use default vertical potential temperature gradients.
Other assumptions include

*  hourly emission rates for natural gas-fired boilers,

m/sec: meters per second
UTM-E: Universal Transverse Mercator-E
UTM-N: Universal Transverse Mercator-N

e constant emission rates for #2 fuel oil-fired boilers
and generators,

® constant emission rates for chemical emissions,

*  building downwash option for criteria pollutants,
and

e rural dispersion.

D.1.26  Methodology

The modeling of nitrogen oxides follows a tiered
approach to determine the concentration of nitrogen
dioxide as a component of nitrogen oxides. Nitrogen
dioxide is one of several forms of nitrogen oxides
resulting from the combustion of fossil fuels. Federal and
state criteria pollutant standards specify nitrogen dioxide
as the form of nitrogen oxides for which the standards
apply. The emissions from combustion of fossil fuel
provided as input into /SCS73 are those of nitrogen
oxides.

Modeling results for nitrogen oxides, using /SCS73 for
the 24-hour and annual averaging periods, are 0.19 ppm
(300 pg/m?) and 0.02 ppm (28 pg/m?), respectively. The

NMAAQS standards for nitrogen dioxide for the
24-hour and annual averaging periods are 0.10 ppm
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1995
8760 OBS.

1996

urce: j
Figure D.1-2. Annual Wind Rose for Tower A15 at 10-m Level, 1995-1996

Two years of meteorological data, including wind speed and direction, from
Tower A15 (at the 10-m level), were used to determine the maximum pollutant concentration.
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|
Figure D.1-3. Annual Wind Rose for Tower A21 at 10-m Level, 1994—-1996

Three years of meteorological data, including wind speed and direction, from
Tower A21 (at the 10-m level), were used to determine maximum pollutant concentrations
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(156 pg/m?) and 0.05 ppm (78 pg/m?), respectively. The
modeling results indicate that the nitrogen oxides
24-hour concentrations exceed the NMAAQS standard
for nitrogen dioxide. If the nitrogen oxides concentration
is below the NMAAQS standard for nitrogen dioxide,
then no further analysis is necessary to show compliance
with the standard. Since the nitrogen oxides
concentration is above the standard, a second step must
be undertaken to show compliance.

The New Mexico Air Quality Bureau has approved the
ozone limiting method (OLM) to estimate nitrogen
dioxide concentrations in modeled nitrogen oxides
emissions. The EPA model /SC3_OLM (Version 96.113)
is used to implement the OLM.

The OLM is employed to calculate the nitrogen dioxide
component of the nitrogen oxides concentration. The
OLM requires representative hourly ozone
concentrations to be input into the model. These data
are obtained from monitoring station 2R, located in the
south valley of the city of Albuquerque approximately

1 mi west of the Rio Grande and 3 mi south of
downtown (Figure 4.9-2). This monitoring location is
upwind from the criteria pollutant emission sources at
SNL/NM and is, therefore, representative of the
background ozone in the area. The OLM also requires
that background nitrogen dioxide concentrations be
added to the model-calculated nitrogen dioxide
concentrations to obtain a representative concentration
of nitrogen dioxide. Monitoring station 2R does not
measure nitrogen dioxide; therefore, the maximum
24-hour average concentration and the annual average
concentration of nitrogen dioxide, measured in 1996 at
monitoring station 2ZR, are added to the respective
modeled concentrations. Station 2ZR is collocated with
monitoring station 2ZQ) in the city of Rio Rancho, west
of Albuquerque, a rapidly growing area on the city’s west
side, and provides a reasonable background estimate of
nitrogen dioxide not influenced by SNL/NM emissions.
Figure 4.9-2 shows the location of this monitoring
station.

D.1.3 Chemical Pollutants

The pollutants and laboratory operations that may cause
significant air quality and human health impacts at
SNL/NM were identified through a progressive series of
screening steps, each step involving fewer pollutants that
were then screened by methods that involved more
rigorous and realistic emission rates than the step before.
This approach, consistent with EPA guidance, focused

detailed analyses only on those chemicals that had a
reasonable chance of being of concern.

The objective was to determine potential impacts from
routine emissions (emissions occurring daily from
ongoing normal operations at SNL/NM). Databases
available at SNL/NM, identifying the thousands of
chemical products used at SNL/NM, were screened, and
the potential sources of routine chemical air emissions
were determined.

First, all site-wide chemical databases available for
SNL/NM were identified. The three sources of chemical
data for SNL/NM are the Chemical Information System
(CIS), Hazardous Chemical Purchases Inventory (HCPI),
and CheMaster. Each was developed for a slightly different
purpose, has some specific and/or unique information,
and has overlapping information. No database was
complete enough to use exclusively; therefore, the data are
used collectively. CIS is the most current, has annual
purchases by building number, is versatile in the
formatting of the data, and tracks 90 percent of all
chemical purchases by SNL/NM. HCPI provides the
chemical product ingredients regulated as hazardous air
pollutants (HAPs), and toxic air pollutants (TAPs), as well
as volatile organic compound (VOC) ingredients. It also
captures the “just in time” (JIT) chemical purchases not
tracked in CIS. The CheMaster database contains a 1996
chemical inventory collected from a wall-to-wall survey
performed at SNL/NM to determine the maximum
inventories of hazardous chemicals. The chemical volumes
are maximum potential quantities; CheMaster captures
older chemical inventories potentially not documented in
CIS as a recent purchase. The CheMaster was also used as
the source of information needed for the 1997 study
identifying the most significant chemical hazards at
SNL/NM for emergency planning/emergency response
purposes.

At SNL/NM, each chemical (product) purchased is
inventoried in the CIS database. The hazardous
ingredients of these chemical products are determined
and then categorized as HAPs, TAPs or VOC:s, as
applicable, and tracked by the HCPI database. Large
quantities of HAPs, TAPs, or VOCs used and potentially
released to the air from routine operations are regulated
under the Superfund Amendments and Reauthorization Act
(SARA) Title III hazardous substance control and
reporting requirements (42 United States Code [U.S.C.]
§11001). HCPI is in place to meet these annual tracking
and reporting requirements. The HCPI database groups
and sums the total quantities of individual HAPs, TAPs,
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Ozone Limiting Method
The following is a simplified explanation of the basic chemistry relevant to the ozone limiting method (OLM).

First, the relatively high temperatures typical of most combustion sources promote the formation of nitrogen
dioxide by the following thermal reaction:

2 NO + 0, 2 NO, In-stack formation of nitrogen dioxide

The OLM assumes that 10 percent of the oxides of nitrogen emission in the exhaust is converted to nitrogen
dioxide by this reaction, and no further conversion by this reaction occurs once the exhaust leaves the stack. This
assumption is thought to be conservative, as more typically, only 5 percent of the oxides of nitrogen emission is
nitrogen dioxide at the stack exit. The remaining 90 percent of the oxides of nitrogen emission is assumed to be
nitric oxide.

As the exhaust leaves the stack and mixes with the ambient air, the nitric oxide reacts with ambient ozone to
form nitrogen dioxide and molecular oxygen:

NO + 0, > NO, + O, Oxidation of nitric oxide by ambient ozone

The OLM assumes that at any given receptor location, the amount of nitric oxide that is converted to nitrogen
dioxide by this reaction is proportional to the ambient ozone concentration. If the ozone concentration is less
than the nitric oxide concentration, the amount of nitrogen dioxide formed by this reaction is limited. If the
ozone concentration is greater than or equal to the nitric oxide concentration, all of the nitric oxide is assumed
to be converted to nitrogen dioxide.

In the presence of radiation from the sun, ambient nitrogen dioxide can be destroyed:
NO, + sunlight >NO + 0  Photo-dissociation of nitrogen dioxide

As a conservative assumption, the OLM ignores this reaction.

Another reaction that can form nitrogen dioxide in the atmosphere is the reaction of nitric oxide with reactive
hydrocarbons:

NO + HC ->NO, + HC Oxidation of nitric oxide by reactive hydrocarbons

The OLM also ignores this reaction. This may be a nonconservative assumption with respect to nitrogen dioxide
formation in urban/industrial areas with relatively large amounts of reactive hydrocarbon emissions.

NO: nitric oxide
O: oxygen
NO,: nitrogen dioxide

HC: reactive hydrocarbon

0,: oxygen

0,: ozone

Note: Although not used in the equations above, NO, is known as nitrogen oxides or oxides of nitrogen.

e
Source: OLM/ARM 1997

and VOCs by name and total quantities per building. sources of the hazard, and the location of the chemical
The total pounds of HAPs, TAPs, and VOCs purchased inventory posing the hazard under a 100 percent release
by SNL/NM are reported annually as required by SARA  accident scenario. Each chemical entered in CheMaster
Title III (42 U.S.C. §11001). was evaluated for volatility, dispersibility, toxicity,
persistence, volume, flammability, and other chemical
properties pertinent to assessing the potential for human
exposures and health effects through the air pathway. The
major chemical hazards identified for emergency
response at SNL/NM were identified. Although

To supplement data from CIS and HCPI, a 1997
SNL/NM study for emergency planning/hazards
assessment, thoroughly reviewing details of the

CheMaster database, was also assessed. The study
identified the major chemical hazards at SNL/NM, the
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accidental release of chemicals is not applicable to routine
air emissions, results of the study were reviewed as a
conservative backup to the information contained in the
CIS and HCPI. From a human health impacts
standpoint, the objective was to provide a second check
of what sources of hazardous chemicals exist at SNL/NM.

Approximately 465 chemicals (out of over 25,000 used at
SNL/NM) were identified as the potential sources of
routine chemical air emissions from SNL/NM’s normal
operations. This list was individually reviewed for volume
and toxicity. Individual facility managers at SNL/NM
verified the volumes of chemicals listed and specified any
routinely used highly toxic chemicals, applicable to their
operations. With this process, it is very unlikely that any
major sources of routine chemical air emissions are
overlooked by the SWEIS analysis. The final verified list
of chemicals considered the potential sources of routine
chemical air emissions is published in the SNL/NM
Facility Safety Information Document. These amounts of
HAPs, TAPs, VOCs, and 1996 inventory amounts of
major chemical hazards identified by the emergency
planning study were used in the detailed chemical
screening process to estimate maximum emission rates
and compare them to health risk based chemical-specific
threshold emission values (TEVs).

These hazardous chemicals were categorized into two
groups, noncarcinogenic chemicals and carcinogenic
chemicals, in order to address the differences in health
effects. Fifteen carcinogenic chemicals were associated with
five facilities; the remaining chemicals were assessed for
noncarcinogenic health effects. Each group was evaluated
using a screening technique comparing each chemical’s
estimated emission rate to a health risk-based TEV. As
specified by the National Environmental Policy Act
(NEPA), current dose-to-risk conversion factors and the
“best available technology” were used in assessing impacts
to human health (Appendix E). Consistent with the
human health impacts assessment methodology,
appropriate health risk values were used in the chemical
screening process to derive chemical-specific TEVs.
Because of the different health effects (noncarcinogenic
and carcinogenic), two methods were applied to derive
chemical-specific TEVs.

Available data including occupational exposure limits
(OELs), and Inhalation Unit Risk values were researched
for the entire list of 465 chemicals, as applicable. Where
dose-to-risk information was unavailable, a risk assessment
model could not be applied to obtain a quantitative TEV

for screening purposes. Therefore, some chemicals without
OELs, or Inhalation Unit Risk values could not be given a
health risk-based screening assessment. This uncertainty in
the analysis resulted in a slight underestimation of health
risks, but did not affect the overall conclusions of the
SWEIS risk analysis. Based on a review of the regulatory
literature, there are possible reasons why a chemical would
not have a published OEL and/or a dose-response value.

Chemical manufacturers report new chemical
information to the EPA according to requirements
specified in Section 4 of the Toxic Substances Control Act
(TSCA) (15 U.S.C. §2601). A 90-day preliminary
hazard assessment process determines whether or not
further analysis of the chemical will be required and
how soon it must be completed. All information
implies that a chemical without an OEL or unit risk
value is likely to meet one or more of the following
conditions:

* itis not used routinely,
* itis not present or used in regulated quantities,

* it will still be controlled according to general
Occupational and Safety and Health
Administration (OSHA) requirements (personal
protective equipment [PPE], labeling, Material
Safety Data Sheet [MSDS] recommendations, and
so on),

* itis not designated for regulation (based on an
interagency regulatory committee determination),

e it is determined not toxic to the environment or
human health, or

* itis used for research and development (R&D) or
market research only.

A possible condition where a major chemical hazard at
SNL/NM could have been overlooked would be a
chemical currently in review and not yet given an OEL,
reference dose (RfD) or cancer slope factor (CSF), or
unit risk value, as appropriate. In that case, the
chemical would not yet be in use long enough or in
large enough quantities at SNL/NM to be a routine air
emission or to allow long-term (chronic) exposures to
people. The objective of the SWEIS impact analysis,
which is to determine potential health impacts to
workers and the public from routine emissions
(emissions occurring daily from ongoing normal
operations at SNL/NM), is therefore, met. If it were
possible, through the SWEIS analysis, to expedite or
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evaluate a chemical in this situation, it would not
introduce enough difference to the analytical results to
affect the overall results of the human health risk
assessment. Since these are unregulated chemicals, it
also would not affect the overall results of the air
quality analysis.

D.1.3.1  Noncarcinogenic Chemical Screening

The screening analysis for noncarcinogenic chemicals
uses four “industry-recognized” guidelines to determine
the most conservative guideline applicable to each
chemical. The guidelines are as follows:

¢ American Conference of Governmental Industrial
Hygienists (threshold limit values [TLVs])
(ACGIH 1997)

e OSHA (permissible exposure limits [PELs])
(ACGIH 1997)

*  National Institute for Occupational Safety and
Health (recommended exposure limits [RELs])
(ACGIH 1997)

*  Deutsche Forschungsgemeinschaft (DFG), Federal
Republic of Germany, Commission for the

Investigation of Health Hazards of Chemical
Compounds in the Work Area (ACGIH 1997).

The minimum guideline value from these references
divided by 100 was used as the screening guideline for
the noncarcinogenic chemicals. Dividing the guideline
by 100 ensures a conservative safety factor for identifying
those chemicals of potential public concern. The
guideline value divided by 100 is henceforth referred to
as OEL/100. Figure D.1-4 presents the process used for
evaluating the chemical emissions from SNL/NM.

The second chemical screening level after identifying
those noncarcinogenic chemicals contained within
SNL/NM databases was to calculate the maximum
offsite chemical concentration using an emission rate of
1 g per second in the center of 5 major emitters in TA-I.
The maximum 8-hour concentration was calculated
using the /SCS73 model and 5 years of hourly winds and
stabilities, with a prototypical stack (33 ft high, 1 ft in
diameter, 1.6-ft per second exit velocity, 68°F exit
temperature, and a 1-g per second emission rate.)

A TEV was calculated by dividing the OEL/100 for each
chemical by the calculated maximum 8-hour
concentration for a 1-g per second emission rate. The
TEV represents the emission rate that would result in an
8-hour chemical concentration equal to the OEL/100
guideline.

The hypothetical emission rate for each noncarcinogenic
chemical was calculated by dividing the 1996 purchased
amount in grams by 2,000 hours, converted to seconds,
to obtain an emission rate in grams per second. The
2,000 hours represents a 40-hour work week times

50 work weeks per year as the number of hours during
which the chemicals are emitted. It is conservatively
assumed that 100 percent of the purchased chemicals for
1996 for each facility purchasing chemicals are released
to the atmosphere from the facility. An exception to this
assumption is made for sulfuric acid emissions from
Buildings 858 and 878. These buildings are equipped
with scrubbers with a greater than 90 percent control
efficiency (Kramer 1993). Credit for these scrubbers is
applied to emissions of sulfuric acid by reducing the
emissions by 90 percent.

Chemicals not having an OEL were not screened using
the TEV method (no TEV could be derived). Instead, a
review of the chemicals was performed to assess the
potential human health effects to prevent screening out
any potential health hazards. A general approach was
applied. Under OSHA requirements, all chemicals
manufactured must be investigated for toxicity (acute
and chronic). Manufacturers are required to provided
OELs, as appropriate, for the intended use of the
chemical and based on its toxic properties. Therefore,
where a chemical has no OEL, it is a reasonable
assumption that the chemical’s toxic properties do not
warrant regulation from chronic (long-term) exposures.
Many of the chemicals without OELs are acids, which
are chemically not persistent in the environment (they
change chemical form rapidly), thereby preventing
chronic exposures or even exposures at a distance from
the source. These chemicals are acute hazards that are
monitored and controlled according to PPE
requirements identified on the products MSDSs.
Because routine air emissions are associated with larger
quantities of chemical use, it is also reasonable to say that
chemicals without an OEL, but in small quantities (less
than 10 Ib), were not associated with routine emissions
and did not affect human health by way of the air
emissions pathway.

The hypothetical emission rate, based upon chemical
purchased amounts, was then compared to the TEV. If
the hypothetical emission rate was greater than the TEV,
then the chemical concentration resulting from the
hypothetical emission rate may exceed the OEL/100
guideline, and the chemical required further analysis to
determine whether it was a potential chemical of
concern.

D-12
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Chemical Air Pollutants

Objective: Determine if concentrations of chemical releases from SNL/NM are less than 0.01
of the occupational exposure limit (OEL/100) guidelines

Select 1994-1996 onsite hourly meteorological data from appropriate tower

Identify locations of stationary chemical emission sources, emission rates, stack parameters,
and terrain elevations

Identify receptor locations including the site boundary, public access areas, onsite workers,
and sensitive receptors (such as schools, hospitals, and nursing homes)

A

Select Industrial Source Complex Air Quality Dispersion Model (ISCST3)
input options to perform a screening analysis

Execute ISCST3 to calculate chemical concentrations at receptors

Estimate actual emission

rates and recalculate
concentrations

Do screening chemical concentrations
exceed the OEL/100
guidelines?

Yes
Do chemical concentrations exceed the

OEL/100 guidelines?

A

No Potential impacts to be
s s determined by the Human Health
No NoO and Worker Safety Resource
Impacts Impacts

Source: Original

Figure D.1-4. Flow Chart for Evaluation of Chemical Air Pollutants
Chemical air pollutants are evaluated using the ISCST3 computer model
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Tables Key
SOURCES:

Raw Data: SNL/NM 1998a, SNL/NM 1999a
TLVs: ACGIH 1997

ACRONYMS:

CAS:  Chemical Abstracts Service

DF: dispersion factor (airborne concentration
per unit release)

EF: emissions factor (fraction that is released
of a potential source)

ER: emission rate

FALSE: Indicates chemical emissions below TEV
g: gram

g/g:  grams of pollutant per gram of JP-8 fuel
g/yr:  grams per year

g/sec: grams per second

ms; cubic meter

NA: not available

OEL:  occupational exposure limit

Sec: second

TEV:  threshold emissions value

TRUE: Indicates chemical emissions above TEV
yr: year

ug: microgram

pg/mé: micrograms per cubic meter

BUILDING NUMBERS:

605 Steam Plant

858 Microelectronics Development Laboratory
(MDL)

870 Neutron Generator Facility (NGF)

878 Advanced Manufacturing Processes
Laboratory (AMPL)

893 Compound Semiconductor Research
Laboratory (CSRL)

897 Integrated Materials Research Laboratory
(IMRL)

905 Explosive Components Facility (ECF)

963 Repetitive High Energy Pulsed Power
Unit Il (RHEPP II)

981 Short-Pulse High Intensity Nanosecond
X-Radiator (SPHINX)

986 Repetitive High Energy Pulsed Power
Unit | (RHEPP I)

6580  Hot Cell Facility (HCF)

6920 Radioactive and Mixed Waste Management
Facility (RMWMF)

MESA  Microsystems and Engineering Sciences
Applications Complex

Tables D.1-4 through D.1-19 present the results of the
noncarcinogenic chemical screening process, comparing
the hypothetical emission rate to the TEV. The tables
present 1996 purchases, and No Action, Expanded
Operations, and Reduced Operations Alternatives results
for HAPs, TAPs, VOCs, and additional chemicals from
the CheMaster and HCPI databases, respectively. The
Expanded Operations Alternative included results from
the Microsystems and Engineering Sciences Applications
(MESA) Complex configuration, if implemented. The
word TRUE in the results column indicates that the
hypothetical emission rate exceeds the TEV.

The final screening involves estimating actual emissions
from process engineering data for those noncarcinogenic
chemicals whose emission rates, based upon purchased
quantities, exceeded the TEV. The estimated actual
emission rate is again compared with the TEV to
determine whether it is a chemical of concern.

Tables D.1-20, D.1-21, and D.1-22 present the No
Action, Expanded Operations (with or without MESA
Complex configuration), and Reduced Operations
Alternatives results of the final screening step for the
noncarcinogenic chemicals, comparing emission rates
derived from process engineering estimates to the TEV.
The process engineering estimates are emission factors
based upon facility process knowledge applicable to each
of the chemical emissions.
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S1-d

BUILDING

Table D.1-4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPS)

— | EMISSIONS | EMISSION RATE |  OEL/100

_ Screening Level Analysis _ _ _

NUMBER NUMBER A
605 67-56-1  Methanol 1.89x10° 2.63x10™ 2.60x10° 3.07 FALSE
6580 7647-01-0 Hydrogen chloride 1.09x10° 1.52x10™ 7.00x10' 8.26x10°  FALSE
858 67-56-1  Methanol 8.38x10* 1.16x10° 2.60x10° 3.07 FALSE
858 78-93-3  Methyl ethyl ketone (2-butanone) 8.05x10° 1.12x10* 5.90x10° 6.97 FALSE
858 110-54-3  n-Hexane 1.40x10° 1.94x10™ 1.76x10° 2.08 FALSE
858 7647-01-0 Hydrogen chloride 6.58x10° 9.13x10° 7.00x10* 8.26x10°  FALSE
858 7664-39-3  Hydrogen fluoride 5.67x10° 7.87x10° 2.00x10' 2.36x10°  FALSE
870 67-56-1  Alcohol, Methyl 4.98x10° 6.92x107 2,600 3.07 FALSE
870 101-77-9  4,4-Methylene dianiline (37%) 5.58x10° 7.75x10° 2.60x10’° 9.56x10°  FALSE
870 7440-47-3  Chromium 5.03x10° 6.99x10™ 5 5.90x10° FALSE
870 1333-82-0  Chromium Trioxide 3.18x10° 4.41x10™* 0.01 1.18x10° TRUE
870 7440-48-4  Cobalt (17.4%) 3.63x10° 5.04x10* 0.2 2.36x10*  TRUE
870 111-42-2  Diethanolamine (85%) 1.02x10° 1.41x10% 20 2.36x10° FALSE
870 107-21-1  Ethylene Glycol 2.23x10° 3.10x10° 260 3.07x10"  FALSE
870 7647-01-0  Hydrochloric Acid 3.90x10° 5.42x10° 70 8.26x10 FALSE
870 7664-39-3  Hydrofluoric Acid 3.27x10° 4.54x10° 20 2.36x10°  FALSE
870 7439-96-5 Manganese 4.13x10’° 5.73x10" 2 2.36x10°  FALSE
870 108-10-1  Methyl iso-butyl ketone 2.04x10°* 2.83x10° 820 9.68x10™ FALSE
870 7718-54-9  Nickel Chloride 2.66x10° 3.70x10°* 1.50x10" 1.77x10* TRUE
870 7786-81-4 Nickel Sulfate 2.66x10° 3.70x10° 1.50x10* 1.77x10* TRUE
878 67-56-1  Methanol 5.84x10" 8.12x10° 2.60x10° 3.07 FALSE
878 68-12-2  N,N-dimethylformamide 3.27x10' 4.54x10° 3.00x10° 3.54x10"  FALSE
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Table D.1-4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPS)
Screening Level Analysis (continued)

| EMISSIONS | EMISSION RATE |  OEL/100

1,1,1-Trichloroethane

RESULT

878 71-55-6 el G 7.78x10° 1.08x10” 1.08x10° 1.28x10"  FALSE
878 78-93-3  Methyl ethyl ketone (2-butanone) 3.40x10’ 4.72x10* 5.90x10° 6.97 FALSE
878 79-10-7  Acrylic acid 2.06x10° 2.86x10° 5.90x10' 6.97x10°  FALSE
878 80-62-6  Methyl methacrylate 1.12x10° 1.56x10° 2.10x10° 2.48 FALSE
878 84-74-2  Dibutyl phthalate 3.00 4.17x107 5.00x10' 5.90x10°  FALSE
878 101-68-8  Methylenebis(phenylisocyanate) (MDI) 9.92x10' 1.38x10° 5.00x10™ 5.90x10"  FALSE
878 107-21-1  Ethylene glycol 3.29x10° 4.58x10* 2.60x10° 3.07x10"  FALSE
878 108-10-1  Methyl isobutyl ketone (hexone) 4.68 6.50x10" 8.20x10° 9.68x10"  FALSE
878 108-88-3  Toluene 9.70x10° 1.35x10° 1.88x10° 2.22 FALSE
878 108-95-2  Phenol 6.06x10’ 8.42x10™ 1.90x10 2.24x10"  FALSE
878 110-54-3  n-Hexane 9.92x10" 1.38x10° 1.76x10’° 2.08 FALSE
878 111-42-2  Diethanolamine 6.49x10° 9.01x10* 2.00 2.36x10°  FALSE
878 123-31-9  Hydroguinone 5.64x10° 7.83x10™ 2.00x10' 2.36x10°  FALSE
878 131-11-3  Dimethyl phthalate 6.00 8.33x10” 5.00x10' 5.90x10°  FALSE
878 584-84-9  Toluene-2,4-diisocyanate 2.89x10° 4.01x10" 3.60x10" 4.25x10™" FALSE
878 1330-20-7  Xylene 4.47x10° 6.21x10" 4.34x10° 5.12 FALSE
878 7439-92-1 Lead 5.32x10° 7.38x10" 5.00x10™ 5.90x10*  TRUE
878 7439-96-5 Manganese 1.06x10° 1.47x10° 2.00x10' 2.36x10°  FALSE
878 7439-97-6  Mercury 2.72x10° 3.78x10° 2.50x10™ 2.95x10*  TRUE
878 7440-36-0  Antimony 7.09x10° 9.84x10° 5.00 5.90x10°  FALSE
878 7440-47-3  Chromium (11) compounds, as chromium  1.88x10" 2.61x10° 5.00 5.90x10°  FALSE
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Table D.1-4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPS)
Screening Level Analysis (continued)

BUILDING T EMISSIONS | EMISSION RATE OEL/100
NUMBER NUMBER g/yr g/sec pg/m’

RESULT

878 7440-48-4 Cobalt 2.02x10°* 2.80x10° 2.00x10™ 2.36x10"  TRUE
878 7647-01-0 Hydrogen chloride 3.62x10° 5.02x10™ 7.00x10' 8.26x10°  FALSE
878 7664-39-3  Hydrogen fluoride 8.43x10° 1.17x10° 2.00x10' 2.36x10°  FALSE
878 7782-49-2  Selenium hexafluoride as selenium 4.54x10" 6.30x10° 1.60 1.89x10°  FALSE
878 7784-42-1 Arsine 3.66x10’ 5.08x10™ 1.60 1.89x10°  FALSE
878 7803-51-2  Phosphine 3.66x10° 5.08x10" 1.40 1.65x10°  FALSE
893 67-56-1  Methanol 1.14x10° 1.58x10° 2.60x10’° 3.07 FALSE
893 107-21-1  Ethylene glycol 4.90x10°* 6.81x10° 2.60x10° 3.07x10"  FALSE
893 108-88-3  Toluene 9.80x10’ 1.36x10° 1.88x10’° 2.22 FALSE
893 7647-01-0 Hydrogen chloride 2.49x10° 3.46x10° 7.00x10' 8.26x10°  FALSE
893 7664-39-3  Hydrogen fluoride 3.29x10° 4.57x10° 2.00x10' 2.36x10°  FALSE
897 62-53-3  Aniline 2.55x10 3.55x10° 7.60x10" 8.97x10”  FALSE
897 67-56-1  Methanol 3.16x10° 4.39x10° 2.60x10’° 3.07 FALSE
897 71-55-6 %mletlh;lr'gmg{gfg:‘rﬁ;‘e 1.20x10* 1.67x10° 1.08x10* 1.28x10'  FALSE
897 74-88-4  Methyl iodide 5.00x10” 6.94x10° 1.00x10° 1.18x10"  FALSE
897 75-05-8  Acetonitrile 6.60x10° 9.17x10™ 3.40x10 4.01x10"  FALSE
897 106-42-3  p-Xylene 6.86x10° 9.53x10™ 4.34x10° 5.12 FALSE
897 107-21-1  Ethylene glycol 4.40x10° 6.11x10" 2.60x10° 3.07x10"  FALSE
897 108-10-1  Methyl isobutyl ketone (hexone) 1.14x10 1.58x10° 8.20x10 9.68x10" FALSE
897 108-88-3  Toluene 3.28x10’ 4.55x10™ 1.88x10’ 2.22 FALSE
897 108-95-2  Phenol 1.00x10” 1.39x10° 1.90x10” 2.24x10"  FALSE
897 110-54-3  n-Hexane 1.41x10* 1.96x10° 1.76x10° 2.08 FALSE
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BUILDING
NUMBER

Table D.1-4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPS)
Screening Level Analysis (concluded)

cas . | EMISSIONS | EMISSION RATE | 0L/100

RESULT
897 123-31-9  Hydroquinone 6.84x10° 9.50x10° 2.00x10' 2.36x10°  FALSE
897 7439-92-1 Lead 5.00 6.94x107 5.00x10™ 5.90x10“  FALSE
897 7647-01-0  Hydrogen chloride 3.19x10° 4.44x10™ 7.00x10" 8.26x10°  FALSE
897 7664-39-3  Hydrogen fluoride 1.64x10° 2.27x10™ 2.00x10" 2.36x10°  FALSE
905 67-56-1  Methanol 5.12x10° 7.11x10™ 2.60x10° 3.07 FALSE
905 75-05-8  Acetonitrile 1.26x10° 1.75x10° 3.40x10° 4.01x10"  FALSE
905 108-88-3  Toluene 6.92x10° 9.61x10° 1.88x10° 2.22 FALSE
981 67-56-1  Methanol 6.06x10° 8.41x10" 2.60x10° 3.07 FALSE
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Table D.1-5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis

BUILDING| CAS | | EMISSIONS | EMISSION RATE | OEL/100
CHEMICAL 3 RESULT
NUMBER | NUMBER | ——— | g/r | g/sec | pg/m | gfsec | ——

605 67-56-1 Methanol 1.89x10’° 2.63x10™ 2.60x10’° 3.07 FALSE
6580  7647-01-0 Hydrogen chloride 2.19x10° 3.04x10™ 7.00x10' 8.26x10” FALSE
858 67-56-1 Methanol 1.47x10° 2.04x10° 2.60x10’° 3.07 FALSE
858 78-93-3  Methyl ethyl ketone (2-butanone) 1.41x10° 1.96x10™ 5.90x10’ 6.97 FALSE
858 110-54-3 n-Hexane 2.45x10° 3.40x10™ 1.76x10’° 2.08 FALSE
858  7647-01-0 Hydrogen chloride 1.15x10° 1.6x10° 7.00x10" 8.26x10° FALSE
858  7664-39-3 Hydrogen fluoride 9.92x10" 1.38x10° 2.00x10" 2.36x10° FALSE
870 101-77-9 4,4'-Methylene dianiline (37%) 1.68x10° 2.33x10° 8.10 9.56x10° TRUE
870 67-56-1  Alcohol, Methyl 1.66x10° 2.31x10" 2.60x10’° 3.07 FALSE
870  7440-47-3 Chromium 1.51x10* 2.10x10° 5 5.90x10° FALSE
870  1333-82-0 Chromium Trioxide 8.98x10’ 1.25x10° 1.00x10” 1.18x10° TRUE
870  7440-48-4 Cobalt (17.4%) 1.04x10° 1.45x10° 2.00x10™ 2.36x10™ TRUE
870 111-42-2 Diethanolamine (85%) 3.05x10° 4.24x10° 2.00x10" 2.36x10° TRUE
870 107-21-1 Ethylene Glycol 2.23x10" 3.10x10° 2.60x10° 3.07x10" FALSE
870  7647-01-0 Hydrochloric Acid 1.19x10° 1.65x10° 7.00x10" 8.26x10° FALSE
870  7664-39-3 Hydrofluoric Acid 9.86x10" 1.37x10° 2.00x10" 2.36x10° FALSE
870  7439-96-5 Manganese 1.31x10° 1.82x10° 2 2.36x10° FALSE
870 108-10-1 Methyl iso-butyl ketone 6.84x10" 9.50x10° 8.2x10 9.68x10" FALSE
870  7718-54-9 Nickel Chloride 7.98x10° 1.11x10™ 1.50x10™ 1.77x10* TRUE
870  7786-81-4 Nickel Sulfate 7.98x10° 1.11x10™ 1.50x10™ 1.77x10™ TRUE
878 67-56-1 Methanol 8.77x10" 1.22x10° 2.60x10’° 3.07 FALSE
878 68-12-2  N,N-Dimethylformamide 4.90x10" 6.81x10° 3.00x10 3.54x10™ FALSE
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Table D.1-5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis (continued)

BUILDING|  CAS | EMISSIONS | EMISSION RATE | OEL/100
NUSIBER CHEMICAL

878 71-55-6  1,1,1-Trichloroethane (methyl chloroform) 1.17x10° 1.62x10* 1.08x10° 1.28x10" FALSE
878 78-93-3  Methyl ethyl ketone (2-butanone) 5.10x10° 7.08x10™ 5.90x10° 6.97 FALSE
878 79-10-7 Acrylic acid 3.09x10° 4.30x10° 5.90x10' 6.97x10° FALSE
878 80-62-6 Methyl methacrylate 1.68x10° 2.34x10° 2.10x10° 2.48 FALSE
878 84-74-2 Dibutyl phthalate 4.50 6.25x10" 5.00x10' 5.90x10” FALSE
878 101-68-8 Methylenebis (phenylisocyanate) (MDI) 1.49x10 2.07x10° 5.00x10™ 5.90x10" FALSE
878  107-21-1 Ethylene glycol 4.94x10° 6.86x10" 2.60x10° 3.07x10" FALSE
878 108-10-1 Methyl isobutyl ketone (hexone) 7.02 9.75x10” 8.20x10° 9.68x10" FALSE
878  108-88-3 Toluene 1.45x10° 2.02x10° 1.88x10° 2.22 FALSE
878 108-95-2 Phenol 9.10x10° 1.26x10° 1.90x10° 2.24x10" FALSE
878 110-54-3 n-Hexane 1.49x10° 2.07x10° 1.76x10° 2.08 FALSE
878 111-42-2 Diethanolamine 9.73x10° 1.35x10° 2.00x10' 2.36x10° FALSE
878  123-31-9 Hydroquinone 8.46x10° 1.17x10° 2.00x10' 2.36x10° FALSE
878 131-11-3 Dimethyl phthalate 9.00 1.25x10° 5.00x10' 5.90x10° FALSE
878 584-84-9 Toluene-2,4-diisocyanate 4.33x10° 6.00x10" 3.60x10" 4.25x10™ TRUE
878  1330-20-7 Xylene 6.70x10° 9.31x10* 4.34x10° 5.12 FALSE
878  7439-92-1 Lead 7.97x10° 1.11x10° 5.00x10™ 5.90x10™ TRUE
878  7439-96-5 Manganese 1.59x10° 2.20x10° 2.00 2.36x10° FALSE
878  7439-97-6 Mercury 4.08x10° 5.67x10° 2.50x10" 2.95x10" TRUE
878  7440-36-0 Antimony 1.06x10° 1.48x10™ 5.00 5.90x10° FALSE
878  7440-47-3 Chromium (I1) compounds, as chromium 2.82x10° 3.91x10° 5.00 5.90x10° FALSE
878  7440-48-4 Cobalt 3.03x10° 4.21x10° 2.00x10" 2.36x10" TRUE
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Table D.1-5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis (continued)

878  7647-01-0 Hydrogen chloride 5.43x10° 7.54x10" 7.00x10' 8.26x10” FALSE
878  7664-39-3 Hydrogen fluoride 1.26x10° 1.76x10° 2.00x10' 2.36x10° FALSE
878 7782-49-2 Selenium hexafluoride as selenium 6.80x10" 9.45x10° 1.60 1.89x10° FALSE
878  7784-42-1 Arsine 5.49x10° 7.62x10* 1.60 1.89x10° FALSE
878  7803-51-2 Phosphine 5.49x10° 7.62x10™ 1.40 1.65x10° FALSE
893 67-56-1 Methanol 1.14x10° 1.58x10° 2.60x10° 3.07 FALSE
893  107-21-1 Ethylene glycol 4.90x10° 6.81x10° 2.60x10° 3.07x10" FALSE
893 108-88-3 Toluene 9.80x10’ 1.36x10° 1.88x10° 2.22 FALSE
893  7647-01-0 Hydrogen chloride 2.49x10° 3.46x10° 7.00x10* 8.26x10” FALSE
893  7664-39-3 Hydrogen fluoride 3.29x10° 4.57x10° 2.00x10* 2.36x107 FALSE
897 62-53-3  Aniline 2.55x10 3.55x10° 7.60x10" 8.97x10” FALSE
897 67-56-1 Methanol 3.16x10° 4.39x10° 2.60x10° 3.07 FALSE
897 71-55-6 1,1,1-Trichloroethane (methyl chloroform) 1.20x10° 1.67x10° 1.08x10° 1.28x10" FALSE
897 74-88-4 Methyl iodide 5.00x10” 6.94x10° 1.00x10° 1.18x10" FALSE
897 75-05-8  Acetonitrile 6.60x10° 9.17x10* 3.40x10° 4.01x10* FALSE
897 106-42-3 p-Xylene 6.86x10° 9.53x10"* 4.34x10° 5.12 FALSE
897 107-21-1 Ethylene glycol 4.40x10° 6.11x10™ 2.60x10° 3.07x10" FALSE
897 108-10-1 Methyl isobutyl ketone (hexone) 1.14x10 1.58x10° 8.20x10° 9.68x10" FALSE
897 108-88-3 Toluene 3.28x10° 4.55x10™ 1.88x10° 2.22 FALSE
897 108-95-2 Phenol 1.00x10” 1.39x10° 1.90x10” 2.24x10™ FALSE
897 110-54-3 n-Hexane 1.41x10° 1.96x10° 1.76x10° 2.08 FALSE
897  123-31-9 Hydroquinone 6.84x10° 9.50x10° 2.00x10* 2.36x10° FALSE
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Table D.1-5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis (concluded)

897  7439-92-1 Lead 5.00 6.94x10” 5.00x10™ 5.90x10™ FALSE
897  7647-01-0 Hydrogen chloride 3.19x10° 4.44x10* 7.00x10' 8.26x10” FALSE
897  7664-39-3 Hydrogen fluoride 1.64x10° 2.27x10* 2.00x10* 2.36x107 FALSE
905 67-56-1 Methanol 1.02x10°* 1.42x10° 2.60x10° 3.07 FALSE
905 75-05-8  Acetonitrile 2.52x10° 3.49x10° 3.40x10° 4.01x10™ FALSE
905 108-88-3 Toluene 1.38x10° 1.92x10™ 1.88x10° 2.22 FALSE
981 67-56-1 Methanol 1.82x10°* 2.52x10° 2.60x10° 3.07 FALSE
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Table D.1-6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis

BUILDING|  CAS L EMISSIONS | EMISSION RATE OEL/1030
NUMBER | NUMBER g/yr g/sec pg/m
605 67-56-1 Methanol 1.89x10° 2.63x10" 2.60x10° 3.07 FALSE
6580  7647-01-0 Hydrogen chloride 6.57x10° 9.12x10* 7.00x10°  8.26x10°  FALSE
858 67-56-1 Methanol 1.57x10° 2.18x10° 2.60x10’° 3.07 FALSE
858 78-93-3  Methyl ethyl ketone (2-butanone) 1.51x10° 2.10x10* 5.90x10° 6.97 FALSE
858 110-54-3 n-Hexane 2.62x10° 3.65x10" 1.76x10° 2.08 FALSE
858  7647-01-0 Hydrogen chloride 1.23x10° 1.71x10° 7.00x10°  8.26x10°  FALSE
858  7664-39-3 Hydrogen fluoride 1.06x10° 1.48x10™ 2.00x10°  2.36x10°  FALSE
870  101-77-9 4,4'-Methylene dianiline (37%) 1.68x10° 2.33x107 8.10 9.56x10°  TRUE
870 67-56-1 Alcohol, Methyl 1.66x10° 2.31x10™ 2.60x10° 3.07 FALSE
870  7440-47-3 Chromium 1.51x10° 2.10x10° 5 5.90x10°  FALSE
870  1333-82-0 Chromium Trioxide 8.98x10° 1.25x10° 1.00x10°  1.18x10°  TRUE
870  7440-48-4 Cobalt (17.4%) 1.04x10° 1.45x10° 2.00x10"  2.36x10°  TRUE
870 111-42-2 Diethanolamine (85%) 3.05x10° 4.24x10* 2.00x10°  2.36x10°  TRUE
870  107-21-1 Ethylene Glycol 2.23x10° 3.10x10° 2.60x10°  3.07x10"  FALSE
870  7647-01-0 Hydrochloric Acid 1.19x10° 1.65x10° 7.00x10°  8.26x10°  FALSE
870  7664-39-3 Hydrofluoric Acid 9.86x10° 1.37x10 2.00x10°  2.36x10°  FALSE
870  7439-96-5 Manganese 1.31x10° 1.82x10° 2 2.36x10°  FALSE
870 108-10-1 Methyl iso-butyl ketone 6.84x10° 9.50x10° 8.2x10° 9.68x10"  FALSE
870  7718-54-9 Nickel Chloride 7.98x10° 1.11x10" 1.50x10"  1.77x10"  TRUE
870  7786-81-4 Nickel Sulfate 7.98x10° 1.11x10™ 1.50x10"  1.77x10"  TRUE
878 67-56-1 Methanol 1.17x10° 1.62x10? 2.60x10° 3.07 FALSE
878 68-12-2  N,N-Dimethylformamide 6.54x10' 9.08x10° 3.00x10°  3.54x10"  FALSE
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BUILDING

NUMBER

Expanded Operations Alternative Screening Level Analysis (continued)
EMISSION RATE

CAS
NUMBER

Table D.1-6. Projected Hazardous Air Pollutant (HAP) Emissions

CHEMICAL

EMISSIONS

a/yr

g/sec

OEL/100
pg/m’

TEV
g/sec

RESULT

878 71-55-6  1,1,1-Trichloroethane (methyl chloroform) 1.56x10° 2.16x10” 1.08x10°  1.28x10'  FALSE
878 78-93-3  Methyl ethyl ketone (2-butanone) 6.80x10° 9.44x10* 5.90x10° 6.97 FALSE
878 79-10-7  Acrylic acid 4.12x10° 5.73x10° 5.90x10°  6.97x10°  FALSE
878 80-62-6 Methyl methacrylate 2.24x10° 3.12x10° 2.10x10° 2.48 FALSE
878 84-74-2 Dibutyl phthalate 6.00 8.33x10” 5.00x10°  5.90x10°  FALSE
878 101-68-8 Methylenebis(phenylisocyanate) (MDI) 1.98x10° 2.76x10° 5.00x10"  5.90x10"  FALSE
878 107-21-1 Ethylene glycol 6.59x10° 9.15x10* 2.60x10°  3.07x10"  FALSE
878 108-10-1 Methyl isobutyl ketone (hexone) 9.36 1.30x10° 8.20x10°  9.68x10"  FALSE
878 108-88-3 Toluene 1.94x10* 2.69x10° 1.88x10° 2.22 FALSE
878 108-95-2 Phenol 1.21x10" 1.68x10° 1.90x10°  2.24x10"  FALSE
878 110-54-3 n-Hexane 1.98x10° 2.76x10° 1.76x10° 2.08 FALSE
878 111-42-2 Diethanolamine 1.30x10" 1.80x10° 2.00x10°  2.36x10°  FALSE
878 123-31-9 Hydroquinone 1.13x10™ 1.57x10” 2.00x10°  2.36x10°  FALSE
878 131-11-3 Dimethyl phthalate 1.20x10 1.67x10° 5.00x10°  5.90x10°  FALSE
878 584-84-9 Toluene-2,4-diisocyanate 5.77x10° 4.01x10* 3.60x10"  4.25x10"  TRUE
878  1330-20-7 Xylene 8.94x10° 1.24x10° 4.34x10° 5.12 FALSE
878  7439-92-1 Lead 1.06x10" 1.48x10° 5.00x10"  5.90x10°  TRUE
878  7439-96-5 Manganese 2.12x10° 2.94x10° 2.00 2.36x10°  TRUE
878  7439-97-6 Mercury 5.44x10° 7.56x10° 2.50x10"  2.95x10"  TRUE
878  7440-36-0 Antimony 1.42x10° 1.97x10* 5.00 5.90x10°  FALSE
878  7440-47-3 Chromium (11) compounds, as chromium 3.76x10° 5.22x10° 5.00 5.90x10°  FALSE
878  7440-48-4 Cobalt 4.04x10° 5.61x10° 2.00x10"  2.36x10°  TRUE
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Table D.1-6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)

878  7647-01-0 Hydrogen chloride 7.23x10° 1.00x10° 7.00x10"  8.26x10°  FALSE
878  7664-39-3 Hydrogen fluoride 1.69x10"* 2.34x10° 2.00x10"  2.36x10°  FALSE
878  7782-49-2 Selenium hexafluoride as selenium 9.07x10' 1.26x10° 1.60 1.89x10°  FALSE
878  7784-42-1 Arsine 7.32x10° 1.02x10° 1.60 1.89x10°  FALSE
878  7803-51-2 Phosphine 7.32x10° 1.02x10° 1.40 1.65x10°  FALSE
893 67-56-1 Methanol® 2.28x10° 3.17x10° 2.60x10° 3.07 FALSE
893 107-21-1 Ethylene glycol® 9.80x10" 1.36x10° 2.60x10°  3.07x10"  FALSE
893 108-88-3 Toluene® 1.96x10" 2.72x10° 1.88x10° 2.22 FALSE
893  7647-01-0 Hydrogen chloride® 4.98x10" 6.91x10° 7.00x10°  8.26x10°  FALSE
893  7664-39-3 Hydrogen fluoride® 6.58x10" 9.14x10° 2.00x10"  2.36x10°  FALSE
MESA 84-74-2  Dibutyl_phthalate’ 9.48x10° 1.32x10° 5.00x10°  5.90x10°  FALSE
MESA  107-06-2 Ethylene dichloride’ 6.27x10° 8.71 x10° 4.00x10°  4.72x10®  FALSE
MESA  107-21-1 Ethylene glycol’ 6.03x10" 8.37x10° 2.60x10°  3.07x10"  FALSE
MESA  7647-01-0 Hydrogen chloride” 3.75x10" 5.21x10° 7.00x10°  8.26x10°  FALSE
MESA  7664-39-4 Hydrogen fluoride® 8.48x10° 1.18x10° 2.00x10"  2.36x10°  FALSE
MESA  67-56-1 Methanol’ 2.72x10° 3.78x10° 2.60x10° 3.07 FALSE
MESA  110-54-3  N-Hexane” 1.45x10° 2.02x10™* 1.76x10° 2.08 FALSE
MESA  7803-51-2 Phosphine” 5.12x10° 7.11x10° 1.40 165x10°  TRUE
MESA  108-88-3 Toluene” 6.96x10° 9.67x10™" 1.88x10° 2.22 FALSE
MESA  1330-20-7 Xylene® 2.00x10 2.78x10° 4.34x10° 5.12 FALSE
897 62-53-3  Aniline 2.55x10° 3.55x10° 7.60x10°  8.97x10°  FALSE
897 67-56-1 Methanol 3.16x10" 4.39x10° 2.60x10° 3.07 FALSE
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Table D.1-6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis (concluded)

BUILDING CAS EMISSIONS | EMISSION RATE | OEL/100

TEV
NUMBER | NUMBER CHEMICAL g/yr g/sec pg/m’ ‘ g/sec RESULT
897 71-55-6  1,1,1-Trichloroethane (methyl chloroform) 1.20x10° 1.67x10° 1.08x10°  1.28x10'  FALSE
897 74-88-4 Methyl iodide 5.00x10° 6.94x10° 1.00x10>  1.18x10" FALSE
897 75-05-8  Acetonitrile 6.60x10° 9.17x10" 3.40x10°  4.01x10"  FALSE
897 106-42-3 p-Xylene 6.86x10° 9.53x10" 4.34x10° 5.12 FALSE
897 107-21-1 Ethylene glycol 4.40x10° 6.11x10" 2.60x10°  3.07x10"  FALSE
897 108-10-1 Methyl isobutyl ketone (hexone) 1.14x10" 1.58x10° 8.20x10°  9.68x10"  FALSE
897 108-88-3 Toluene 3.28x10° 4.55x10" 1.88x10° 2.22 FALSE
897 108-95-2 Phenol 1.00x10° 1.39x10° 1.90x10>  2.24x10"  FALSE
897 110-54-3 n-Hexane 1.41x10° 1.96x10° 1.76x10° 2.08 FALSE
897 123-31-9 Hydroquinone 6.84x10° 9.50x10° 2.00x10°  2.36x10°  FALSE
897  7439-92-1 Lead 5.00 6.94x10” 5.00x10"  5.90x10"  FALSE
897  7647-01-0 Hydrogen chloride 3.19x10° 4.44x10* 7.00x10°  8.26x10°  FALSE
897  7664-39-3 Hydrogen fluoride 1.64x10° 2.27x10* 2.00x10°  2.36x10°  FALSE
905 67-56-1 Methanol 1.02x10" 1.42x10° 2.60x10° 3.07 FALSE
905 75-05-8 Acetonitrile 2.52x10" 3.49x10° 3.40x10°  4.01x10"  FALSE
905 108-88-3 Toluene 1.38x10° 1.92x10™* 1.88x10° 2.22 FALSE
081 67-56-1 Methanol 4.66x10° 6.48x10° 2.60x10° 3.07 FALSE

MESA: Microsystems and Engineering Sciences Applications
2|f the MESA Complex is built, Building 893 would cease operations (after 2003) and the chemicals listed would no longer contribute emissions under the Expanded Operations Alternative.
®|f Building 893 is not replaced by the MESA Complex, the chemicals listed would not contribute to chemical emissions under the Expanded Operations Alternative.
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Table D.1-7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis

BUILDING | CAS | | EMISSIONS | EMISSION RATE | OEL/100

605 67-56-1 Methanol 1.89x10° 2.63x10™ 2.60x10° 3.07 FALSE
6580 7647-01-0 Hydrogen chloride 1.09x10° 1.52x10" 7.00x10"°  8.26x10”  FALSE
858 67-56-1 Methanol 5.62x10" 7.80x10° 2.60x10° 3.07 FALSE
858 78 933 Methyl ethyl ketone (2-butanone) 5.39x10° 7.49x10° 5.90x10° 6.97 FALSE
858 110 54- 3 n-Hexane 9.38x10° 1.30x10" 1.76x10° 2.08 FALSE
858 7647-01-0 Hydrogen chloride 4.41x10* 6.12x10° 7.00x10* 8 26x10°  FALSE
858 7664 39- 3 Hydrogen fluoride 3.80x10" 5.27x10° 2.00x10* 2 36x10°  FALSE
870 101 77-9 4,4-Methylene dianiline (37%) 1.68x10° 2.33x10” 8.10 9 56x10°  TRUE
870 67-56-1 Alcohol, Methyl 1.66x10° 2.31x10™ 2.60x10° 3.07 FALSE
870 7440-47-3 Chromium 1.51x10° 2.10x10° 5 5.00x10°  FALSE
870 1333-82-0 Chromium Trioxide 8.98x10° 1.25x10° 1.00x10°  1.18x10°  TRUE
870 7440-48-4 Cobalt (17.4%) 1.04x10* 1.45x10° 2.00x10"  2.36x10"  TRUE
870 111-42-2 Diethanolamine (85%) 3.05x10° 4.24x10° 2.00x10* 2.36x10'2 TRUE
870 107 21-1 Ethylene Glycol 2.23x10° 3.10x10° 2.60x10° 3 07x10"  FALSE
870 7647-01-0 Hydrochloric Acid 1.19x10° 1.65x10™ 7.00x10* 8 26x10°  FALSE
870 7664-39-3 Hydrofluoric Acid 9.86x10" 1.37x107 2.00x10'  2.36x10°  FALSE
870 7439 96- 5 Manganese 1.31x10°* 1.82x10° 2 2 36x10°  FALSE
870 108 10-1 Methyl iso-butyl ketone 6.84x10" 9.50x10° 8.20x10° 9 68x10"  FALSE
870 7718 54- 9 Nickel Chloride 7.98x10° 1.11x10" 1.50x10" 1 77x10*  TRUE
870 7786-81-4 Nickel Sulfate 7.98x10° 1.11x10" 1.50x10™ 1 77x10"  FALSE
878 67-56-1 Methanol 5.84x10° 8.12x10° 2.60x10° 3.07 FALSE
878 68-12-2  N,N-Dimethylformamide 3.27x10" 4.54x10° 3.00x10°  3.54x10"  FALSE
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Table D.1-7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)

BUILDING _

CHEMICAL

| EMISSIONS | EMISSION RATE OEL/100

71-55-6 1,1,1-Trichloroethane (methyl chloroform) 7.78x10° 1.08x10° 1.08x10°  1.28x10"  FALSE
878 78933 Methyl ethyl ketone (2-butanone) 3.40x10° 472x10°  590x0°  6.97  FALSE
878 79-10-7  Acrylic acid 2.06x10? 2.86x10° 5.90x10" 6'97)(10; """" FALSE
878 80-62-6 Methyl methacrylate 1.12x10° 1.56x10° 2.10x10° 2. 48 FALSE
878 84742 Dibutyl phthalate 3.00 4.17x107 5.00x10° 5. 90x10 FALSE
878 101-68-8  Methylenebis(phenylisocyanate) (MDI) 9.92x10' 1.38x10° 5.00x10" 5. 90x10 FALSE
878 107-21-1 Ethylene glycol 3.29x10° 4.58x10™ 2.60x10° 3. 07x10 FALSE
878 108-10-1 Methyl isobutyl ketone (hexone) 4.68 6.50x10" 8.20x10° 9. 68x10 FALSE
878 108-88-3 Toluene 9.70x10’ 1.35x10° 1.88x10° 2. 22 FALSE
878 108-95-2 Phenol 6.06x10° 8.42x10™ 1.90x10° 2. 24x10 FALSE
878 110-54-3 n-Hexane 9.92x10' 1.38x10° 1.76x10° 2.08 FALSE
878 11“1—42—2” Diethanolamine 6.49x10° 9.01x10* 2.00x10' 2.36x10’2 FALSE “““
878 123-31-9 Hydroguinone 5.64x10° 7.83x10™ 2.00x10° 2. 36X10'2 FALSE
878 131 11-3 Dimethyl phthalate 6.00 8.33x10” 5.00x10" 5. 90x10 FALSE
878 584-84-9 Toluene-2,4-diisocyanate 2.89x10° 4.01x10™ 3.60x10" 4. 25x10 FALSE
878 1330-20-7 Xylene 4.47x10° 6.21x10° 4.34x10° 5. 12 FALSE
878  7439-92-1 Lead 5.32x10° 7.38x10™ 5.00x10" 5. 90x10 TRUE
878  7439-96-5 Manganese 1.06x10* 1.47x10° 2.00 7, 36x10 EALSE
878  7439-97-6 Mercury 2.72x10° 3.78x10° 250x10°  2.95x10*  TRUE
878  7440-36-0 Antimony 7.09x10° 9.84x10° 5.00 5.90x10°  FALSE
878 7440-47-3 Chromium (11) compounds, as chromium 1.88x10° 2.61x10° 5.00 5.00x10° FALSE
878  7440-48-4 Cobalt 2.02x10" 2.80x10° 2.00<10"  2.36x10°  TRUE
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BUILDING | EMISSIONS | EMISSION RATE | OEL/100

Table D.1-7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)

878 7647-01-0 Hydrogen chloride 3.62x10° 5.02x10* 7.00x10"  8.26x10°  FALSE
878 7664-39-3 Hydrogen fluoride 8.43x10° 1.17x10° 2.00x10"  2.36x10°  FALSE
878 7782-49-2 Selenium hexafluoride as selenium 4.54x10" 6.30x10° 1.60 1.89x10°  FALSE
878 7784-42-1 Arsine 3.66x10° 5.08x10™ 1.60 1.89x10°  FALSE
878 7803-51-2 Phosphine 3.66x10° 5.08x10" 1.40 1.65x10°  FALSE
893 67-56-1 Methanol 1.14x10° 1.58x10? 2.60x10’° 3.07 FALSE
893 107-21-1 Ethylene glycol 4.90x10°* 6.81x10° 2.60x10°  3.07x10"  FALSE
893 108-88-3 Toluene 9.80x10’ 1.36x10° 1.88x10° 2.22 FALSE
893 7647-01-0 Hydrogen chloride 2.49x10° 3.46x10° 7.00x10"  8.26x10°  FALSE
893 7664-39-3 Hydrogen fluoride 3.29x10°* 4.57x10° 2.00x10"  2.36x10°  FALSE
897 62-53-3  Aniline 2.35x10° 3.26x10° 7.60x10"  8.97x10°  FALSE
897 67-56-1 Methanol 2.91x10°* 4.04x10° 2.60x10’° 3.07 FALSE
897 71-55-6  1,1,1-Trichloroethane (methyl chloroform) 1.11x10° 1.54x10° 1.08x10°  1.28x10"  FALSE
897 74-88-4  Methyl iodide 4.60x10° 6.39x10° 1.00x10°  1.18x10"  FALSE
897 75-05-8  Acetonitrile 6.07x10° 8.44x10™ 3.40x10°  4.01x10"  FALSE
897 106-42-3 p-Xylene 6.31x10° 8.76x10™ 4.34x10° 5.12 FALSE
897 107-21-1 Ethylene glycol 4.05x10° 5.62x10" 2.60x10°  3.07x10"  FALSE
897 108-10-1 Methyl isobutyl ketone (hexone) 1.05x10* 1.46x10° 8.20x10°  9.68x10"  FALSE
897 108-88-3 Toluene 3.02x10° 4.19x10™ 1.88x10° 2.22 FALSE
897 108-95-2  Phenol 9.20x10' 1.28x10° 1.90x10°  2.24x10"  FALSE
897 110-54-3 n-Hexane 1.30x10° 1.80x10° 1.76x10° 2.08 FALSE
897 123-31-9  Hydroquinone 6.29x10° 8.74x10° 2.00x10"  2.36x10°  FALSE

Arend 41y [eaibojoipeiuoN “Aijend iy — T u029s ‘g xipuaddy



0e-d

6661 18q0100—1820-S19/30d SIIMS WN/INS [euld

Table D.1-7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis (concluded)

BUILDING _

| EMISSIONS | EMISSION RATE 0EL/100

7439 92-1 Lead 4.60 6.39x10” 5.00x10"  5.90x10  FALSE
897 7647 01- o Hydrogen chloride 2.94x10° 4.08x10™ 7.00x10° 8. 265<10'2 FALSE
807  7664-39- 3 Hydrogen fluoride 1.51x10° 2.09x10™ 2.00x10" 2. 36x10 FALSE
905 67 56-1 Methanol 1.02x10° 1.42x10* 2.60x10° 3. 07 FALSE
905 75-05-8  Acetonitrile 2.52x10° 3.49x10" 3.40x10° 4. 01x10 FALSE
905 108-88-3 Toluene 1.38x10° 1.92x10° 1.88x10° 2.22 FALSE
981 67-56-1 Methanol 4.24x10° 5.89x10" 2.60x10° 3.07 FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis

605 79-09-4  Propionic acid 1.03x10° 1.43x10° 3.00x10°  3.54x10"  FALSE
605 7664-93-9  Sulfuric acid 8.25x10" 1.15%10° 1.00x10°  1.18x10° FALSE
6580 141-78-6  Ethyl acetate 3.60x10° 5.00x10° 1.40x10°  1.65x10' FALSE
6580 7722-84-1 Hydrogen peroxide (concentration > 52%) 1.66x10° 2_31)(1‘6‘.‘5‘ ““““ 1.40x10" ““‘1“‘.‘65x10'2 FALSE
6580 7697-37-2  Nitric acid 2.62x10° 3.65x10° 5.00x10'  5.90x10° FALSE
6580 1310-73-2  Sodium hydroxide 1.13x10° 157x10° 2.00x10'  2.36x10°  FALSE
6580 7664-93-9  Sulfuric acid 9.20x10 1.28x10" 1.00x10'  1.18x10° FALSE
6920 7697-37-2  Nitric acid 1.87x10° 2 60x10° 5.00x10'  5.90x10° FALSE
6920 1310-73-2  Sodium hydroxide 4.54x10° 6.30x10° 2.00x10'  2.36x10°  FALSE
6920 7440-66-6  Zinc 1.00x10° 1.30x10° 5.00x10' 5.90x10° FALSE
858 64-19-7  Acetic acid 3.22x10° 4.48x10° 250x10°  2.95x10° FALSE
858 67-64-1  Acetone 1.74x10°* 2.41X10° 5.00x10° 6.97 FALSE
858 7722-84-1 Hydrogen peroxide (concentration > 52%) 1.77x10° 2.46x16"‘i ““““ 1.40x10" ““‘1“‘.‘65x10'2 TRUE
858 7697-37-2  Nitric acid 2.28x10° 3.16x10" 5.00x10° 5.90x10° TRUE
858 7664-38-2  Phosphoric acid 4.34x10° 6.02x10° 1.00x10'  1.18x10°  FALSE
858 7803-62-5  Silane (silicon tetrahydride) 1.02x10° 1.41x10° 6.60x10'  7.79x10°  FALSE
858 1310-73-2  Sodium hydroxide 3.50x10’ 48 2.00x10' 2.36x10°  TRUE
858 7664-93-9  Sulfuric acid 3.30x10° 459x10° 1.00x10°  1.18x10° FALSE
870 64-19-7  Acetic Acid 3.45x10° 4.79x10° 250x10°  2.95x10°  FALSE
870 64-19-7  Acetic Acid, Glacial 3.86x10° 5.35x10° 250x10°  2.95x10°  FALSE
870 67-64-1  Acetone 2.15x10° 2.99x10° 5.00x10° 6.97 FALSE
870 71-36-3  Alcohol, Butyl 4.08x10° 5.67x10° 3.00x10° 3.54 FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (continued)

CHEMICAL

| EMISSIONS | EMISSION RATE | OEL/100

870 67-63-0  Alcohol, Isopropyl 7.85x10" 1.09x10* 4.90x10° 5.79 FALSE
870 7429-90-5  Aluminum 2.00x10° 2.77x10° 50 5.90x10°  FALSE
870 1344-28-1  Aluminum Oxide 9.98x10" 1.39x10° 5.00x10°  5.90x10”  FALSE
870 1336-21-6  Ammonium Hydroxide 4.54x10° 6.30x10" No OEL
870 1113-50-1  Boric Acid 3.99x10" 5.54x10° No OEL
870 Brulin Cleaner 0 0 0 0 FALSE
870 11-15-9  Cellosolve Acetate 1.81x10° 2.52x10" No OEL
870 Cerric Ammonium Nitrate 5.99x10° 8.32x10™ No OEL
870 Citridet Cleaner 3.82x10° 5.31x10° 1.21x10° 1.43 FALSE
870 7440-50-8  Copper 2.00x10° 2.77x10° 1.00 1.18x10°  TRUE
870 7440-50-8  Copper (0.10%) 1.81x10' 2.52x10° 1.00 1.18x10°  FALSE
870 Eg;t;(c;llee;cﬁ:minated acrylonitrile butadiene 9.98x10° 1.39%10? No OEL
870 Curing Agent Z (37% methylene dianiline) 1.51x10° 2.09x10° No OEL
870 2,6-diethylaniline curing agent 1.20x10° 1.66x10° No OEL
870 Diala oil 1.67x10° 2.32x10° No OFEL
870 106-42-3  Di-p Xylene 2.73x10° 3.79x10° 4.34x10° 5.12 FALSE
870 7440-52-0  Erbium 4,99x10° 6.93x10" No OEL
870 Fluorinert 1.87x10° 2.59x10™ No OEL
870 Glass microballoons filler 2.49x10" 3.46x10° No OEL
870 Hexylene glycol 3.33x10° 4.63x10° 1.21x10° 1.43 FALSE
870 1309-37-1  Iron (53%) 1.04x10" 1.45x10° 50 5.90x10°  FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (continued)

BUILDING | CAS | | EMISSIONS | EMISSION RATE | OEL/100
CHEMICAL 3 RESULT
R R g/yr g/sec ug/m' | g/sec

870 123-92-2  Iso Amyl Acetate 2.65x10° 3.68x10” 5.25x10° 6.20 FALSE
870 Isopropyl alcohol 7.85x10" 1.09x10° 4.90x10° 5.79 FALSE
870 Mold Release 9.34x10" 1.30x10° No OEL

870 7439-98-7  Molybdenum 1.81x10’° 2.52x10™ 50 5.90x10”  FALSE
870 7697-37-2  Nitric Acid (70%) 4.84x10" 6.72x10° 5.00x10"  5.90x10”  FALSE
870 Oakite Citridet 3.33x10° 4.63x10” No OFEL

870 127-18-4  Perchloroethylene 1.01x10° 1.41x10™ 1.70x10° 2.01 FALSE
870 7664-38-2  Phosphoric Acid 3.67x10" 5.10x10° 10 1.18x10°  FALSE
870 1310-58-3  Potassium Hydroxide 4.99x10° 6.93x10™ 20 2.36x10°  FALSE
870 7440-20-2  Scandium 4.99x10° 6.93x10™ No OFEL

870 7631-86-9  Silica 2.71x10° 3.77x10° 4.00x10"  4.72x10°  FALSE
870 Silver Epoxy 4.99x10° 6.93x10™ No OFEL

870 1310-73-2  Sodium Hydroxide 4.99x10° 6.93x10™ 20 2.36x10°  FALSE
870 7664-93-9  Sulfuric Acid 3.67x10° 5.10x10° 10 1.18x10°  FALSE
870 7704-98-5  Titanium Hydride 9.07x10” 1.26x10™ No OEL

870 Ultima Gold-Packard (alkylnapthalene) 5.27x10° 7.32x10° No OEL

878 110-80-5  2-Ethoxyethanol 1.24x10° 1.73x10° 1.80x10"  2.13x10” FALSE
878 111-15-9  2-Ethoxyethyl acetate 8.53x10’ 1.18x10° 2.70x10"  3.19x10%  FALSE
878 109-86-4  2-Methoxyethanol 8.75x10" 1.22x10° 3.00 3.54x10°  FALSE
878 64-19-7  Acetic acid 1.28x10° 1.77x10° 2.50x10"  2.95x10"  FALSE
878 67-64-1  Acetone 3.92x10° 5.44x10° 5.90x10’ 6.97 FALSE
878 7429-90-5  Aluminum (fume or dust) 1.07x10° 1.48x10° 5.00x10'  5.90x10°  FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (continued)

BUILDING — | EMISSIONS | EMISSION RATE | OEL/100

| RIS || WO

878 1344-28-1  Aluminum oxide (fibrous forms) 1.67x10° 2.31x10" 5.00x10'  5.90x10°  TRUE
878 12125-02-9 Ammonium chloride 9.99x10° 1.39x10° 1.00x10°  1.18x10"  FALSE
878 1303-96-4  Borates, tetra, sodium salts (anhydrous) 1.00x10°* 1.39x10° 1.00x10"  1.18x10”  FALSE
878 111-76-2  Butyl cellosolve (R) 5.97x10’° 8.29x10™ 2.40x10*  2.83x10"  FALSE
878 1305-62-0  Calcium hydroxide 1.12x10° 1.56x10° 5.00x10'  5.90x10°  FALSE
878 76-22-2  Camphor 7.44x10" 1.03x10° 2.00x10"  2.36x10” FALSE
878 1333-86-4  Carbon black 4.46x10° 6.19x10° 3.50x10"  4.13x10”  FALSE
878 2921-88-2  Chlorpyrifos 2.27 3.15x10” 2.00 2.36x10°  FALSE
878 7440-50-8  Copper dusts and mists, as copper 7.60x10" 1.06x10° 1.00x10"  1.18x10”  FALSE
878 110-82-7  Cyclohexane 3.40x10 4.73x10° 7.00x10° 8.26 FALSE
878 108-93-0  Cyclohexanol 8.00 1.11x10° 2.00x10° 2.36 FALSE
878 108-91-8  Cyclohexylamine 1.83x10°* 2.54x10° 4.00x10°  4.72x10"  FALSE
878 111-40-0  Diethylene triamine 2.07x10° 2.87x10* 4.00x10'  4.72x10°  FALSE
878 109-87-5  Dimethyoxymethane (methylal) 3.40 4.72x10” 3.10x10°  3.66x10"  FALSE
878 141-43-5  Ethanolamine 1.53x10 2.12x10° 5.00x10'  5.90x10°  FALSE
878 141-78-6  Ethyl acetate 4.88x10° 6.77x10° 1.40x10°  1.65x10"  FALSE
878 78-10-4  Ethyl silicate 4.79x10% 6.65x10° 8.50x10° 1.00 FALSE
878 64-18-6  Formic acid 5.68x10° 7.89x10™ 9.00x10"  1.06x10"  FALSE
878 7722-84-1 Hydrogen peroxide (concentration > 52%) 2.94x10° 4.08x10° 1.40x10"  1.65x10°  FALSE
878 7783-06-4  Hydrogen sulfide 3.66x10° 5.08x10" 1.40x10°  1.65x10"  FALSE
878 61788-32-7 Hydrogenated terphenyls 3.18x10° 4.42x10™ 4.90x10"  5.79x10%  FALSE
878 7440-74-6  Indium & compounds as indium 8.80x10° 1.22x10° 1.00 1.18x10°  TRUE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (continued)

CHEMICAL

| EMISSIONS | EMISSION RATE | OEL/100 REsuLT|

878 7553-56-2  lodine 7.00x10° 9.72x10° 1.00x10"  1.18x10° FALSE
878 1309-37-1 Iron oxide fume (Fe,0,) as iron 1.03x10° 1.43x10° 5.00x10"  5.90x10°  FALSE
878 7439-89-6 Iron salts, soluble, as iron 8.03x10’ 1.12x10° 1.00x10"  1.18x10°  FALSE
878 26952-21-6  Isoacytl alcohol 6.80 9.45x10” 2.66x10° 3.14 FALSE
878 110-19-0  Isobutyl acetate 5.10x10" 7.08x10° 7.00x10° 8.26 FALSE
878 4098-71-9  Isophorone diisocyanate 1.00 1.39x10” 450x10"  5.31x10*  FALSE
878 67-63-0  Isopropyl alcohol 2.21x10° 3.07x10° 4.90x10° 5.79 FALSE
878 1309-48-4  Magnesium oxide 1.18x10° 1.63x10" 6.00x10"  7.08x10”  FALSE
878 5124-30-1 Methylene bis(4-cyclohexylisocyanate) 1.66x10° 2.31x10° 5.40x10"  6.38x10"  FALSE
878 7439-98-7  Molybdenum as Molybdenum (insoluble compounds) ~ 1.57x10" 2.18x10° 1.00x10°  1.18x10"  FALSE
878 628-63-7  n-Amyl acetate 4.38x10° 6.08x10° 2.60x10’° 3.07 FALSE
878 123-86-4  n-Butyl acetate 1.36x10° 1.89x10™ 7.10x10’° 8.38 FALSE
878 71-36-3  n-Butyl alcohol 6.74x10° 9.36x10™ 3.00x10’ 3.54 FALSE
878 2426-08-6  n-Butyl glycidyl ether (BGE) 2.72x10° 3.78x10° 1.33x10° 1.57 FALSE
878 142-82-5  n-Heptane 6.03x10” 8.37x10° 3.50x10’° 4.13 FALSE
878 7697-37-2  Nitric acid 6.33x10" 8.79x10° 5.00x10"  5.90x10”  FALSE
878 109-66-0  Pentane 3.25x10° 4.51x10° 3.50x10’ 4.13 FALSE
878 8002-05-9  Petroleum 4.53x10 6.30x10° 3.50x10° 4.13 FALSE
878 9003-53-6  Phenlylethylene (styrene, monomer) 1.05x10° 1.46x10° 8.50x10 1.00 FALSE
878 7664-38-2  Phosphoric acid 6.69x10° 9.30x10* 1.00x10°  1.18x10°  FALSE
878 7440-06-4  Platinum metal 1.02x10* 1.41x10° 1.00x10"°  1.18x10°  FALSE
878 1310-58-3  Potassium hydroxide 2.90x10° 4.03x10" 2.00x10"  2.36x10” FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (continued)

BUILDING — | EMISSIONS | EMISSION RATE | OEL/100

| RIS || WO

878 71-23-8  Propyl alcohol 4.06x10° 5.63x10" 4.92x10° 5.81 FALSE
878 8003-34-7  Pyrethrins 2.36x10™ 3.28x10° 5.00x10'  5.90x10°  FALSE
878 110-86-1  Pyridine 1.94x10° 2.69x10° 1.50x10°  1.77x10"  FALSE
878 14808-60-7 Quartz 4.02x10° 5.59x10" 5.00x10"  5.90x10*  FALSE
878 78-92-2  sec-Butyl alcohol 1.34x10° 1.86x10* 3.00x10° 3.54 FALSE
878 7631-86-9  Silica, fused (respirable) 6.46x10° 8.97x10™ 5.00x10"  5.90x10*  TRUE
878 7440-22-4  Silver metal 1.40x10" 1.95x10° 1.00x10"  1.18x10"  TRUE
878 7631-90-5  Sodium bisulfite 5.00x10” 6.94x10° 5.00x10"  5.90x10”  FALSE
878 1310-73-2  Sodium hydroxide 4.87x10° 6.77x10° 2.00x10"  2.36x10”  FALSE
878 8052-41-3  Stoddard solvent 2.27x10° 3.15x10° 3.50x10’ 4.13 FALSE
878 7664-93-9  Sulfuric acid 2.18x10° 3.02x10° 1.00x10"  1.18x10”  FALSE
878 75-65-0  t-Butyl alcohol 3.40 4.72x10” 3.00x10° 3.54 FALSE
878 7440-25-7  Tantalum 1.04x10’° 1.44x10" 5.00x10°  5.90x10”  FALSE
878 26140-60-3 Terphenyls 4.77x10° 6.62x10° 5.00x10'  5.90x10°  FALSE
878 109-99-9  Tetrahydrofuran 4.23x10° 5.87x10° 1.50x10° 1.77 FALSE
878 7722-88-5 Tetrasodium pyrophosphate 1.50 2.08x10” 5.00x10°  5.90x10”  FALSE
878 7440-31-5 Tin metal 1.37x10° 1.91x10° 2.00x10"  2.36x10” FALSE
878 91-08-7  Toluene-2,6-diisocyanate 2.04x10' 2.83x10° 7.00x10"  8.26x10"  FALSE
878 7440-33-7 Tungsten as Wolfram insoluble compounds 2.74x10° 3.81x10° 5.00x10"  5.90x10%  FALSE
878 7440-62-2  Vanadium (fume or dust) 2.18x10" 3.03x10° 5.00x10"  5.90x10"  TRUE
878 8032-32-4  Varnish Makers and Painters (VM&P) naphtha 2.75x10™ 3.82x10° 3.50x10° 4.13 FALSE
878 7440-66-6  Zinc 9.64 1.34x10° 5.00x10'  5.90x10°  FALSE
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Screening Level Analysis (continued)
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BUILDING CAS CHEMICAL EMISSIONS | EMISSION RATE | OEL/100 TEV RESULT
NUMBER NUMBER g/yr g/sec pg/m’ g/sec -
878

6661 19401900—18c0-S13/30d SIIMS WN/INS [euld

1314-13-2  Zinc oxide 1.14x10° 1.58x10° 5.00x10°  5.90x10”  FALSE
893 67-64-1  Acetone 4.68x10° 6.50x10° 5.90x10’ 6.97 FALSE
893 7726-95-6  Bromine 1.55x10° 2.16x10° 6.60 7.79x10°  FALSE
893 7722-84-1  Hydrogen peroxide (Conc.> 52%) 1.30x10" 1.80x10° 1.40x10°  1.65x10°  FALSE
893 67-63-0  Isopropyl alcohol 1.77x10° 2.46x10” 4.90x10° 5.79 FALSE
893 7697-37-2  Nitric acid 1.36x10" 1.89x10° 5.00x10"  5.90x10”  FALSE
893 1310-58-3  Potassium hydroxide 2.04x10’° 2.84x10™ 2.00x10"  2.36x10” FALSE
893 7664-93-9  Sulfuric acid 7.07x10° 9.82x10° 1.00x10"  1.18x10” FALSE
893 8032-32-4  Varnish Makers and Painters (VM&P) naphtha 2.40x10° 3.33x10* 3.50x10° 4.13 FALSE
897 64-19-7  Acetic acid 4.95x10" 6.88x10° 2.50x10°  2.95x10"  FALSE
897 67-64-1  Acetone 6.84x10°* 9.51x10° 5.90x10° 6.97 FALSE
897 106-92-3  Allyl glycidyl ether 1.67x10 2.32x10° 2.20x10*  2.60x10"  FALSE
897 1344-28-1  Aluminum oxide (fibrous forms) 1.50x10° 2.08x10* 5.00x10"  5.90x10°  FALSE
897 128-37-0  Butylated hydroxytoluene 9.90x10" 1.37x10° 1.00x10°  1.18x10"  FALSE
897 420-04-2  Cyanamide 2.47x10" 3.44x10° 2.00x10"  2.36x10°  FALSE
897 110-82-7  Cyclohexane 2.99 4.15x10” 7.00x10° 8.26 FALSE
897 107-66-4  Dibutyl phosphate 2.72x10° 3.78x10° 5.00x10"  5.90x10°  FALSE
897 124-40-3  Dimethylamine 3.98x10° 5.53x10° 4.00x10'  4.72x10°  FALSE
897 141-78-6  Ethyl acetate 1.78x10° 2.47x10° 1.40x10"°  1.65x10"  FALSE
897 60-29-7  Ethyl ether (diethyl ether) 2.18x10° 3.03x10° 1.20x10"°  1.42x10"  FALSE
897 78-10-4  Ethyl silicate 6.27x10° 8.72x10° 8.50x10° 1.00 FALSE
897 7722-84-1 Hydrogen peroxide (concentration > 52%) 2.36x10° 3.28x10* 1.40x10"  1.65x10” FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (continued)

— | EMISSIONS | EMISSION RATE | OEL/100

897 67-63-0  Isopropyl alcohol 7.77x10° 1.08x10* 4.90x10° 5.79 FALSE
897 8008-20-6  Kerosene 3.01x10° 4.18x10* 1.00x10° 1.18 FALSE
897 126-98-7  Methacrylonitrile 7.95x10 1.10x10° 2.70x10"  3.19x10°  FALSE
897 681-84-5  Methyl silicate 2.24x10° 3.12x10° 6.00x10°  7.08x10%  FALSE
897 71-36-3  n-Butyl alcohol 1.57x10° 2.19x10° 3.00x10° 3.54 FALSE
897 142-82-5  n-Heptane 5.42x10° 7.52x10* 3.50x10° 4.13 FALSE
897 7697-37-2  Nitric acid 1.60x10" 2.22x10° 5.00x10'  5.90x10°  FALSE
897 144-62-7  Oxalic acid 3.92x10° 5.44x10™ 1.00x10"  1.18x10° FALSE
897 109-66-0  Pentane 1.91x10° 2.66x10" 3.50x10° 4.13 FALSE
897 9003-53-6  Phenlylethylene (Styrene, monomer) 8.00x10™ 1.11x10” 8.50x10 1.00 FALSE
897 88-89-1  Picric acid (2,4,6-Trinitrophenol) 9.95 1.38x10° 1.00 1.18x10°  FALSE
897 1310-58-3  Potassium hydroxide 9.30x10° 1.29x10° 2.00x10"  2.36x10°  FALSE
897 71-23-8  Propyl alcohol 2.98x10° 4.14x10° 4.92x10° 5.81 FALSE
897 7440-22-4  Silver Metal 1.68x10" 2.33x10° 1.00x10"  1.18x10" FALSE
897 1310-73-2  Sodium hydroxide 5.00x10° 6.94x10° 2.00x10°  2.36x10°  FALSE
897 7664-93-9  Sulfuric acid 7.75x10° 1.08x10° 1.00x10"  1.18x10°  FALSE
897 109-99-9  Tetrahydrofuran 1.17x10° 1.62x10° 1.50x10° 1.77 FALSE
897 7719-09-7  Thionyl chloride 4.89x10° 6.80x10™ 4.90x10"  5.79x10°  FALSE
897 76-03-9  Trichloroacetic acid 5.00x10” 6.94x10° 6.70x10"  7.91x10°  FALSE
905 67-64-1  Acetone 1.40x10° 1.95x10° 5.90x10° 6.97 FALSE
905 67-63-0  Isopropyl alcohol 1.24x10° 1.72x10° 4.90x10° 5.79 FALSE
905 1309-48-4  Magnesium oxide 8.00x10 1.11x10™ 6.00x10"  7.08x10°  FALSE
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Table D.1-8. 1996 Annual Purchases of Toxic Air Pollutants (TAPS)
Screening Level Analysis (concluded)

BUILDING | EMISSIONS | EMISSION RATE | OEL/100
CHEMICAL - RESULT
_ NUMBER | NUMBER | g/ | g/sec | pg/m’ | g/sec |~
905 109-99-9  Tetrahydrofuran 3.34x10° 4.64x10" 1.50x10° 1.77 FALSE
963 67-63-0  Isopropyl alcohol 7.85x10° 1.09x10™ 4.90x10° 5.79 FALSE
981 67-64-1  Acetone 2.99x10° 4.15x10™ 5.90x10° 6.97 FALSE
981 7664-93-9  Sulfuric acid 4.69x10" 6.52x10° 1.00x10°  1.18x10° FALSE
986 67-64-1  Acetone 2.99x10° 4.15x10" 5.90x10° 6.97 FALSE

2No CAS number is available
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Appendix D, Section 1 - Air Quality, Nonradiological Air Quality
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Appendix D, Section 1 - Air Quality, Nonradiological Air Quality
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Appendix D, Section 1 - Air Quality, Nonradiological Air Quality
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BUILDING

Table D.1-16. Additional Chemical List Baseline Screening Level Analysis
0EL/100

NUMBER Nucnfl\gER EMIgS/S;n9 " EMISZ}(:chATE pg/m’ HEAT
858 7664-41-7 Ammonia 1.36x10° 1.89x10° 1.40x10°  1.65x10"  FALSE
858 7784-42-1 Arsine (15%) 1.55x10° 2.16x10* 1.60  1.89x10°  FALSE
858 7782-50-5 Chlorine 9.90x10° 1.38x10° 1.50x10"  1.77x10”  FALSE
858 7782-41-4 Fluorine (5%) in argon 1.70x10’° 2.36x10™ 2.00  2.36x10° FALSE
858  10035-10-6 Hydrogen bromide (hydrobromic acid) 1.37x10°* 1.91x10° 6.70x10"  7.91x10”  FALSE
858 7783-54-2 Nitrogen trifluoride 5.00x10’ 6.94x10™ 2.90x10° 3.42x10"  FALSE
858 109-99-9 Tetrahydrofuran, anhydrous, 99.9% 1.68x10’° 2.33x10™ 1.50x10° 1.77 FALSE
858 156-60-5 Trans,1,2-dichloroethylene 4.02x10" 5.59x10° 7.90x10° 9.33 FALSE
878 1336-21-6 Ammonium hydroxide 1.17x10° 1.63x10™ 1.4x10°  1.65x10"  FALSE
878 7697-37-2 Nitric acid 6.33x10" 8.79x10° 5.00x10" 5.90x10°  FALSE
893 7664-41-7 Ammonia 1.36x10° 1.89x10° 1.40x10° 1.65x10"  FALSE
893 7784-42-1 Arsine 5.54x10° 7.69x10° 1.60  1.89x10°  TRUE
893 7783-07-5 Hydrogen selenide 4.77x10" 6.63x10° 1.60  1.89x10°  TRUE
893 7803-51-2 Phosphine (100%) 2.27x10° 3.15x10™ 1.40  1.65x10°  FALSE
893 7803-62-5 Silane (silicon tetrafluoride) 1.03x10’° 1.43x10" 6.60x10" 7.79x10°  FALSE
893 7446-09-5 Sulfur dioxide 1.51x10 2.10x10° 5.00x10" 5.90x10°  FALSE
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Table D.1-17. Additional Chemical List No Action Alternative Screening Level Analysis

S

NUMBER NUMBER g/yr g/sec ug/m’ g
858 7664—41—7 Ammonia 2.38x10° 3.31x10° 1.40x10°  1.65x10"  FALSE
858  7784-42-1 Arsine (15%) 2.71x10° 3.77x10" 1.60 1.89x10°  FALSE
858 7782-50-5 Chlorine 1.73x10° 2.41x10° 1.50x10"  1.77x10®  TRUE
858  7782-41-4 Fluorine (5%) in argon 2.98x10° 4.13x10" 2.00 2.36x10°  FALSE
858  10035-10-6 Hydrogen bromide (hydrobromic acid) 2.40x10° 3.34x10° 6.70x10"  7.91x10°  FALSE
858 7783-54-2 Nitrogen trifluoride 8.74x10’° 1.21x10° 2.90x10°  3.42x10"  FALSE
858 109-99-9 Tetrahydrofuran, anhydrous, 99.9% 2.94x10° 4.08x10™ 1.50x10° 1.77 FALSE
858 156-60-5 Trans,1,2-dichloroethylene 7.04x10°* 9.78x10° 7.90x10° 9.33 FALSE
878 1336-21-6 Ammonium hydroxide 1.76x10° 2.45x10™ 1.4x10° 1.65x10"  TRUE
878 7697-37-2 Nitric acid 9.49x10°* 1.32x10° 5.00x10°  5.90x10%  FALSE
893 7664-41-7 Ammonia 2.72x10° 3.78x10° 1.40x10°  1.65x10"  FALSE
893 7784-42-1 Arsine 1.11x10° 1.54x10° 1.60 1.89x10°  TRUE
893 7783-07-5 Hydrogen selenide 9.54x10° 1.33x10° 1.60 1.89x10°  TRUE
893 7803-51-2 Phosphine (100%) 4.54x10° 6.30x10™ 1.40 1.65x10°  FALSE
893 7803-62-5 Silane (silicon tetrafluoride) 2.06x10° 2.86x10" 6.60x10"  7.79x10°  FALSE
893 7446-09-5 Sulfur dioxide 3.02x10° 4.19x10° 5.00x10°  5.90x10®  FALSE

MESA: Microsystems and Engineering Sciences Applications

MESA Complex configuration operations are not expected to contribute additional chemical emissions.

2 |f the MESA Complex configuration is implemented, Building 893 would cease operations (after 2003) and the chemicals listed would no longer contribute chemical emissions under the Expanded Operations Alternative. If implemented,
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Table D.1-18. Additional Chemical List, Expanded Operations Alternative Screening Level Analysis

pvioed W SSONS s e 06100 | | e
858 7664-41-7 Ammonia 2.55x10° 3.54x10° 1.40x10° 1.65x10™ FALSE
858 7784-42-1 Arsine (15%) 2.91x10° 4.04x10* 1.60 1.89x10° FALSE
858 7782-50-5 Chlorine 1.86x10° 2.58x10° 1.50x10' 1.77x10° TRUE
858 7782-41-4 Fluorine (5%) in argon 3.19x10° 4.43x10* 2.00 2.36x10° FALSE
858 10035-10-6 Hydrogen bromide (hydrobromic acid) 2.58x10° 3.58x10° 6.70x10' 7.91x10* FALSE
858 7783-54-2 Nitrogen trifluoride 9.37x10’° 1.30x10° 2.90x10” 3.42x10" FALSE
858 109-99-9  Tetrahydrofuran, anhydrous, 99.9% 3.15x10’° 4.37x10* 1.50x10° 1.77 FALSE
858 156-60-5 Trans,1,2-dichloroethylene 7.54x10° 1.05x10° 7.90x10° 9.33 FALSE
878 1336-21-6 Ammonium hydroxide 2.35x10° 3.26x10™ 1.4x10° 1.65x10™ TRUE
878 7697-37-2 Nitric acid 1.27x10° 1.76x10° 5.00x10" 5.90x10° FALSE
893 7664-41-7 Ammonia’ 2.72x10° 3.78x10° 1.40x107 1.65x10™ FALSE
893 7784-42-1 Arsine® 1.11x10° 1.54x10° 1.60 1.89x10° TRUE
893 7783-07-5 Hydrogen selenide® 9.54x10" 1.33x10? 1.60 1.89x10° TRUE
893 7803-51-2 Phosphine (100%)* 4.54x10° 6.30x10™ 1.40 1.65x10° FALSE
893 7803-62-5 Silane (silicon tetrafluoride) * 2.06x10’° 2.86x10™ 6.60x10" 7.79x10° FALSE
893 7446-09-5 Sulfur dioxide® 3.02x107 4.19x10° 5.00x10' 5.90x10° FALSE

MESA: Microsystems and Engineering Sciences Applications

2 If the MESA Complex configuration is implemented, Building 893 would cease operations (after 2003) and the chemicals listed would no longer contribute chemical emissions under the Expanded Operations Alternative. If implemented,

MESA Complex configuration operations are not expected to contribute additional chemical emissions.
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Table D.1-19. Additional Chemical List, Reduced Operations Alternative Screening Level Analysis

_m-

NUMBER | NUMBER g/yr g/sec pg/m’

858 7664-41-7 Ammonia 9.12x10° 1.27x10° 1.40x10°  1.65x10"  FALSE
858 7784-42-1 Arsine (15%) 1.04x10° 1.44x10* 1.60 1.89x10°  FALSE
858 7782-50-5 Chlorine 6.63x10" 9.21x10° 1.50x10" 1.77x10° FALSE
858 7782-41-4  Fluorine (5%) in argon 1.14x10° 1.58x10 2.00 2.36x10°  FALSE
858 10035-10-6 Hydrogen bromide (hydrobromic acid) 9.21x10° 1.28x10° 6.70x10' 7.91x10* FALSE
858 7783-54-2 Nitrogen trifluoride 3.35x10° 4.65x10™ 2.90x10° 3.42x10" FALSE
858 109-99-9  Tetrahydrofuran, anhydrous, 99.9% 1.12x10° 1.56x10"* 1.50x10° 1.77 FALSE
858 156-60-5  Trans,1,2-dichloroethylene 2.70x10° 3.74x10° 7.90x10° 9.33 FALSE
878 1336-21-6  Ammonium hydroxide 1.17x10° 1.63x10™ 1.4x10° 1.65x10™ FALSE
878 7697-37-2  Nitric acid 6.33x10° 8.79x10° 5.00x10" 5.90x10° FALSE
893 7664-41-7 Ammonia 1.36x10° 1.89x10° 1.40x10° 1.65x10™ FALSE
893 7784-42-1 Arsine 5.54x10° 7.69x10° 1.60 1.89x10° TRUE
893 7783-07-5 Hydrogen selenide 4.77x10° 6.63x10° 1.60 1.89x10° TRUE
893 7803-51-2  Phosphine (100%) 2.27x10° 3.15x10* 1.40 1.65x10° FALSE
893 7803-62-5 Silane (silicon tetrafluoride) 1.03x10° 1.43x10* 6.60x10' 7.79x10° FALSE
893 7446-09-5  Sulfur dioxide 1.51x10° 2.10x10° 5.00x10" 5.90x10° FALSE
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BUILDING CAS CHEMICALS EXCEEDING EMISSIONS ER 0EL/100 TEV RESULT

NUMBER NUMBER SCREENING LEVELS (g/sec) my/m’ (g/sec)
858 7782-50-5  Chlorine 1.73x10° 0.00 0.00 1.50x10" 1.77x107? FALSE
858 7722-84-1 Z’féﬁfﬁﬂaﬁféﬂxldéz%) 3.10x10° 3.00x10°  1.29x10°  1.40x10"  1.65x10” FALSE
858 7697-37-2  Nitric acid 3.99x10° 3.00x10" 1.66x10™ 5.00x10" 5.90x10? FALSE
858 1310-73-2  Sodium hydroxide 6.12x10’ 0.00 0.00 2.00x10' 2.36x10° FALSE
870  101-77-9 ?é‘;%'ethy'e”e slling 1.68x10° 2.40x10°  5.59x10° 8.10 9.56x10° FALSE
870 1333-82-0  Chromium Trioxide 8.98x10° 2.00x10™ 2.49x10" 1.00x107 1.18x10° TRUE
870 7440-48-4  Cobalt (17.4%) 1.04x10°* 1.00x10° 1.45x10° 2.00x10™ 2.36x10" FALSE
870 111-42-2 Diethanolamine (85%) 3.05x10° 2.40x10° 1.02x10" 2.00x10' 2.36x10° FALSE
870 7429-90-5  Aluminum 6.65x10° 1.00x107 9.23x10™ 5.00x10" 5.90x10? FALSE
870 7440-50-8  Copper 6.65x10° 1.00x10° 9.23x10™ 1.00 1.18x10° FALSE
870 7718-54-9  Nickel Chloride 7.98x10° 1.79x10° 1.98x10” 1.50x10™ 1.77x10* FALSE
870 7786-81-4  Nickel Sulfate 7.98x10° 1.79x10° 1.98x10” 1.50x10™ 1.77x10™* FALSE
870 7664-38-2  Phosphoric Acid 1.10x10° 1.00x10° 1.53x10° 4.00x10" 1.18x10° FALSE
870 7631-86-9  Silica 9.04x10° 2.50x10™ 3.14x10? 6.00x10" 4.72x10° FALSE
870 7664-93-9  Sulfuric Acid 1.10x10° 1.00x107 1.53x10™ 1.00x10* 1.18x10? FALSE
878 1344-28-1 ?.%?L'S;‘rflﬁﬁge 2.50x10° 0.00 0.00 1.00x10°  5.90x10° FALSE
878 1336-21-6  Ammonium Hydroxide 1.76x10° 2.00x10™ 4.89x10° 1.40x10° 1.65x10™ FALSE
878 7440-48-4  Cobalt 3.03x10" 0.01 4.21x10° 2.00x10™ 2.36x10" FALSE
878 TR O B S S, 1.14x10° 0.26 412x10°  1.00x10°  1.18x10° FALSE

as copper
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BUILDING

NUMBER

CAS
NUMBER

Table D.1-20. No Action Alternative Noncarcinogenic

CHEMICALS EXCEEDING
SCREENING LEVELS

ER
(g/sec)

Chemical Emissions Exceeding the Threshold Emission Value (concluded)
EMISSIONS

0EL/100
ng/m’

TEV
(9/sec)

RESULT

878 7440-74-6 I'rr]‘gl';’m 4 EBTPOLITIE B2 1.32x10* 0.01 1.83x10° 1.00 1.18x10° FALSE
878 7439-92-1 Lead 7.97x10° 0.00 0.00 5.00x10™ 5.90x10™ FALSE
878 7439-97-6  Mercury 4.08x10°* 0.00 0.00 2.50x10" 2.95x10" FALSE
878 14808-60-7 Quartz 6.03x10’ 0.00 0.00 5.00x10™ 5.90x10™ FALSE
878 7631-86-9  Silica, fused (respirable) 9.68x10° 0.00 0.00 5.00x10™ 5.90x10™ FALSE
878 7440-22-4  Silver metal 2.10x10° 0.00 0.00 1.00x10* 1.18x10* FALSE
878 584-84-9  Toluene-2,4-diisocyanate 4.33x10° 0.03 1.80x10° 3.60x10™ 4.25x10" FALSE
878 7440-62-2  Vanadium (fume or dust) 3.27x10" 0.00 0.00 5.00x10™ 5.90x10™ FALSE
893 7784-42-1  Arsine 1.11x10° 0.00 0.00 1.60 1.89x10° FALSE
893 7783-07-5  Hydrogen selenide 9.54x10° 1.50x10° 1.99x10" 1.60 1.89x10° FALSE
981 7664-93-9  Sulfuric acid 1.41x10° 0.033 6.45x10" 1.00x10' 1.18x10° FALSE

Sources: SNL/NM 1998c, cc
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Table D.1-21. Expanded Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV

BUILDING CAS CHEMICALS EXCEEDING EMISSIONS ER 0EL/100 TEV ——
SOURCE NUMBER SCREENING LEVELS (g/sec) mg/m’ (g/sec)
858 7782-50-5  Chlorine 1.86x10° 0.00 0.00 1.50x10' 1.77x10* FALSE
858 7722-84-1 E‘C%dr{ggﬁt’:aﬂfgﬁ";dgz%) 3.33x10°  3.00x10°  1.39x10*  1.40x10" 1.65x10° FALSE
858 7697-37-2  Nitric acid 4.27x10° 3.00x10*  1.78x10*  5.00x10" 5.90x10* FALSE
858 1310-73-2  Sodium hydroxide 6.56x10’ 0.00 0.00 2.00x10' 2.36x10° FALSE
870 101-77-9 g;;‘r;mffeh{;e;gz) 1.68x10°  2.40x10°  5.59x10° 8.10 9.56x10° FALSE
870 1333-82-0  Chromium Trioxide 8.98x10° 2.00x10"  2.49x10°  1.00x10? 1.18x10° TRUE
870 7440-48-4  Cobalt (17.4%) 1.04x10°* 1.00x10°  1.45x10°  2.00x10" 2.36x10" FALSE
870 111-42-2  Diethanolamine (85%) 3.05x10° 2.40x10°  1.02x10°  2.00x10" 2.36x10” FALSE
870 7429-90-5  Aluminum 6.65x10° 1.00x10%  9.23x10*  5.00x10" 5.90x10* FALSE
870 7440-50-8  Copper 6.65x10° 1.00x10°  9.23x10* 1.00 1.18x10° FALSE
870 7718-54-9  Nickel Chloride 7.98x10° 1.79x10°  1.98x107  1.50x10™ 1.77x10* FALSE
870 7786-81-4  Nickel Sulfate 7.98x10° 1.79x10°  1.98x107  1.50x10™ 1.77x10* FALSE
870 7664-38-2  Phosphoric Acid 1.10x10° 1.00x10*  1.53x10°  1.00x10' 1.18x10* FALSE
870 7631-86-9  Silica 9.04x10° 2.50x10"  3.14x10°  4.00x10" 4.72x10° FALSE
870 7664-93-9  Sulfuric Acid 1.10x10° 1.00x10?  1.53x10°  1.00x10' 1.18x10* FALSE
878  1344-28-1 ’(*]JILE)TO'S;’%;’%"S‘;G 3.33x10° 0.00 0.00  5.00x10'  5.90x10° FALSE
878 1336-21-6  Ammonium hydroxide 2.35x10° 0.20 6.52x10°  1.40x10 1.65x10™ FALSE
878 7440-48-4  Cobalt 4.04x10" 0.01 5.61x10°  2.00x10™ 2.36x10* FALSE
878  7440-50-8 rcnoigfsera(;”s;;s;d 1.52x10° 026  5.49x10°  1.00x10'  1.18x10° FALSE
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Table D.1-21. Expanded Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV (concluded)

BUILDING CAS CHEMICALS EXCEEDING osmgo L
SOURCE NUMBER SCREENING LEVELS mg/m
878 7440-74-6 ;’;dl'n“ d”i‘uﬁ SAPOTIEE 1.76x10" 0.01 2.44x10° 1.00 1.18x10° FALSE
878 7439-92-1 Lead 1.06x10° 0.00 0.00 5.00x10™ 5.90x10™ FALSE
878 7439-96-5 Manganese 2.12x10° 0.00 0.00 2.00 2.36x10° FALSE
878 7439-97-6  Mercury 5.44x10° 0.00 0.00 2.50x10™ 2.95x10* FALSE
878 14808-60-7 Quartz 8.05x10’ 0.00 0.00 5.00x10™ 5.90x10™ FALSE
878 7631-86-9  Silica, fused (respirable) 1.29x10" 0.00 0.00 5.00x10" 5.90x10" FALSE
878 7440-22-4  Silver metal 2.80x10° 0.00 0.00 1.00x10" 1.18x10™ FALSE
878 584-84-9  Toluene-2,4-diisocyanate 5.77x10° 0.03 2.40x10°  3.60x10™ 4.25x10™ FALSE
878 7440-62-2  Vanadium (fume or dust) 4.36x10° 0.00 0.00 5.00x10™ 5.90x10* FALSE
893 7784-42-1  Arsine’ 1.11x10° 0.00 0.00 1.60 1.89x10° FALSE
893 7783-07-5  Hydrogen selenide’ 9.54x10°* 1.50x10°  1.99x10™ 1.60 1.89x10° FALSE
893 7664-93-9  Sulfuric acid® 1.41x10° 0.033 6.46x10"  1.00x10' 1.18x10° FALSE
MESA 7664-41-7  Ammonia anhydrous”’ 1.92x10° 3.00x10°  8.00x10°  1.40x10° 1.97x10™ FALSE
MESA 7784-42-1  Arsine’ 1.34x10° 0.00 0.00 1.60 2.26x10° FALSE
MESA 7803-51-2  Phosphine’ 5.12x10° 2.00x10"  1.42x10° 1.40 1.97x10° FALSE
MESA 7664-93-9  Sulfuric acid’ 1.56x10° 2.00x10°  4.33x10"  1.00x10" 1.41x10° FALSE
981 7664-93-9  Sulfuric acid 3.61x10° 0.00 0.00 1.00x10* 1.18x10* FALSE

Sources: SNL/NM 1998c, cc

MESA: Microsystems and Engineering Sciences Applications

2 |fthe MESA Complex configuration is implemented, Building 893 would cease operations (after 2003) and the chemicals listed would no longer contribute noncarcinogenic chemical emissions under the Expanded Operations Alternative.
® If Building 893 is not replaced by the MESA Complex configuration, the chemicals listed would not contribute to noncarcinogenic chemical emissions under the Expanded Operations Alternative.
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Table D.1-22. Reduced Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV

BUILDING CAS CHEMICALS EXCEEDING m 0EL/100
| NUMBER | NUMBER SCREENING LEVELS “ ug/m’ RESULT
858  7722-84-1 ngggﬁgaﬂfgz{dgz%) 1.19x10°  3.00x10*  4.95x10°  1.40x10°  1.65x10°  FALSE
858 7697-37-2  Nitric acid 1.53x10° 3.00x10°  6.36x10°  5.00x10'  5.90x10°  FALSE
858 1310-73-2  Sodium hydroxide 2.34x10 0.00 0.00 2.00x10°  2.36x10”  FALSE
870 101-77-9  4,4-Methylene dianiline (37%) 1.68x10° 2.4x10° 5.59x10° 8.10 9.56x10°  FALSE
870 1333-82-0  Chromium Trioxide 8.98x10° 2.00x10"  2.49x10*  1.00x10®  1.18x10° TRUE
870 7440-48-4  Cobalt (17.4%) 1.04x10° 1.00x10° 1.45x10°  2.00x10"  2.36x10°  FALSE
870 111-42-2  Diethanolamine (85%) 3.05x10° 2.4x10° 1.02x10*  2.00x10"  2.36x10”  FALSE
870 7429-90-5  Aluminum 6.65x10° 1.00x10°  9.23x10™" 5.00x10°  5.90x10”  FALSE
870 7440-50-8  Copper 6.65x10° 1.00x10°  9.23x10™" 1.00 1.18x10°  FALSE
870 7718-54-9  Nickel Chloride 7.98x10° 1.79x10°  1.98x107  1.50x10"  1.77x10"  FALSE
870 7786-81-4  Nickel Sulfate 7.98x10° 1.79x10° 1.98x10"  1.50x10"  1.77x10°  FALSE
870 7664-38-2  Phosphoric Acid 1.10x10° 1.00x10°  1.53x10° 1.00x10°  1.18x10®  FALSE
870 7631-86-9  Silica 9.04x10° 2.50x10"  3.14x10” 4.00x10"  4.72x10%  FALSE
870 7664-93-9  Sulfuric Acid 1.10x10° 1.00x10°  1.53x10° 1.00x10"  1.18x10°  FALSE
878 1344-28-1  Aluminum oxide (fibrous forms) 1.67x10° 0.00 0.00 5.00x10'  5.90x10®  FALSE
878 7440-48-4  Cobalt 2.02x10° 0.01 2.80x10°  2.00x10"  2.36x10*  FALSE
878 7440-74-6  Indium & compounds as In 8.80x10° 1.00x10°  1.22x10° 1.00 1.18x10°  FALSE
878 7439-92-1 Lead 5.32x10° 0.00 0.00 5.00x10"  5.90x10°  FALSE
878 7439-97-6  Mercury 2.72x10° 0.00 0.00 2.50x10"  2.95x10*  FALSE
878 7631-86-9  Silica, fused (respirable) 6.46x10° 0.00 0.00 5.00x10"  5.90x10*  FALSE
878 7440-22-4  Silver metal 1.40x10° 0.00 0.00 1.00x10"  1.18x10°  FALSE
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Table D.1-22. Reduced Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV (concluded)

BUILDING CAS CHEMICALS EXCEEDING m ER 0EL/100

NUMBER | NUMBER SCREENING LEVELS “ (g/sec) pg/m’

878 7440-62-2  Vanadium (fume or dust) 2.18x10" 0.00 0.00 5.00x10™
893 7784-42-1  Arsine 5.54x10" 0.00 0.00 1.60
893 7783-07-5  Hydrogen selenide 4.77x10" 1.50x10™ 9.94x10° 1.60

Sources: SNL/NM 1998c¢, cc
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Appendix D, Section 1 - Air Quality, Nonradiological Air Quality

D.1.3.2  Carcinogenic Chemical Screening

The 15 chemicals identified as carcinogenic chemicals are
screened according to the following criteria:

For each chemical, a concentration is calculated
representing a cancer risk of 1.0x10® for an exposed
individual. This cancer risk represents an incremental
cancer risk of one-in-one-million (1.0x10°) (that is, one
person in a million would develop cancer if exposed to
this concentration over a lifetime), a level of concern
established in the Clean Air Act (42 U.S.C. §7401). For
the purposes of screening, the one-in-one-million cancer
risk, is divided by 100 as a conservative safety factor,
thereby establishing 1.0x10® as the cancer risk screening
level.

The calculated concentration representing a cancer risk of
1.0x10"® for an exposed individual at the maximum offsite
and special receptor location is divided by the annual

average concentration obtained from modeling a 1 gram per
second emission rate from the prototypical stack. The
annual average concentration is used since the 1.0x10°® risk
level represents a long-term exposure risk to an individual.
The result is the TEV, an emission rate which results in a
concentration with a cancer risk of 1.0x10®. The TEV is
compared to the hypothetical emission rate that is
calculated by dividing the purchased quantity by 2,000
hours per year (50 work weeks times 40 hours). Tables
D.1-23 through D.1-26 present the results of the
carcinogenic chemical screening process comparing the
hypothetical emission rate to the TEV representing an
emission rate with a 1.0x107 risk. The tables present 1996
purchases, and No Action Alternative, Expanded
Operations Alternative, and Reduced Operations
Alternative results, respectively. The word TRUE in the
results column indicates that the hypothetical emission rate
exceeds the TEV.

Final SNL/NM SWEIS DOE/EIS-0281—November 1999

D-97
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Table D.1-23. 1996 Annual Purchases of Carcinogenic Chemicals Screening Level Analysis

o 10° sk

BUILDING CAS
NUMBER | NUMBER CHEMICAL LEVEL

6580 67-66-3  Chloroform (Trichloromethane)  5.01x10°  8.21x10°  4.35x10° 1.24x10°

870 71432 Benzene 23600 3280°  12040°  341x10°
870 75-09-2 Dichloromethane (Methylene Chloride) 6,67x104 9.26)(1()'3 2.13)(10'2 605X104
870 7440-02:0 Nickel (28%) 54400 756x10°  206x10° 585107
878 123-91-1 1,4-Dioxane’ 2.38x10° 3.30x10" NA NA
878 107-13-1  Acrylonitrile 1.00x10" 1.39x10° 147%10°  4.18x10°
878 71-43-2 Benzene BIIXI0  121x10°  120x10°  3.4La0°
878  7440-43-9 Cadmium 4790 6EX10°  5560° 15807
878 75-09-2  Dichloromethane (Methylene chloride) 9.82x10" 1.36x10? 213x102  6.05¢10°
878 106-89-8 Epichlorohydrin 223A0°  310x0°  8.3310°  287x10°
878  50-00-0 Formaldehyde L87x0'  260d0°  74140°  211ad0°
878 7440-02:0 Nickel 1620°  226x10°  206x10°  585x107
878 79-01-6 Trichloroethylene 749400 L1040 58310°  L1e6x10°
893 107-06-2 1,2-Dichloroethane (Ethylene diChloride) 6,27x102 8.72)(1()'5 3.77)(10'4 107X105
897 764-41-0 1,4-Dichloro-2-butene 4.90x10" 6.81x10° 376x10°  1.07xl07
897 123-91-1 1,4-Dioxane’ 5.25x10" 7.20%10° NA w
897 107-13-1 Acrylonitrile 79810° | 11LA0°  14710°  4.18a0°
897 71432 Benzene 1080 150d0°  120d0°  341x0°
897 75-25-2  Bromoform (Tribromomethane) 4.95x10" 6.87x10° 909x10°  258x10° |
897 67-66-3  Chloroform (Trichloromethane) 1.48x10" 2 05x10° 435¢10°  1.24x10°
897 75-09-2  Dichloromethane (Methylene chloride) 4.25x10" 5.90x10° 213x10°  6.05¢10°

TRUE

TRUE

TRUE

TRUE

NA

FALSE |
FALSE |

TRUE

TRUE

TRUE

TRUE

NA

FALSE |
FALSE |

TRUE
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Table D.1-23. 1996 Annual Purchases of Carcinogenic Chemicals Screening Level Analysis (concluded)

o . 10° K
BUILDING CAS
NUMBER | NUMBER CHEMICAL LEVEL

897 75-56-9  Propylene oxide (1,2-Epoxypropane) 1.50 2.08x10” 2.70x10° 7.67x10° FALSE
897 79-01-6  Trichloroethylene 2.94x10° 4.08x10° 5.83x10° 1.66x10™ TRUE
905 75-09-2  Dichloromethane (Methylene chloride) 1.99x10° 2.76x10° 2.13x10° 6.05x10" TRUE

2 NA: 10®risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. Itis listed as an ingestion carcinogen.
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Table D.1-24. Projected Carcinogenic Chemical Emissions
No Action Alternative Screening Level Analysis

BUILDING CAS
NUMBER | NUMBER
6580 67-66-3  Chloroform (Trichloromethane) 1.18x10" 0.10 1.64x10™ 4.35x10"  1.24x10° TRUE
870 71-43-2  Benzene 7.98x10" 0 0 1.20x10°  3.41x10° FALSE
870 75-09-2  Dichloromethane (Methylene chloride) 2.01x10° 0.37 1.03x10? 2.13x10°  6.05x10*  TRUE
870 7440-02-0 Nickel (28%) 1.68x10° 0 0 2.06x10°  5.85x107 FALSE
878 123-91-1 1,4-Dioxane® 3.56x10° 1.00 4.95x10" NA NA NA
878 107-13-1  Acrylonitrile 1.50x10™ 1.00 2.08x10° 1.47x10"  4.18x10° FALSE
878 71-43-2  Benzene 1.31x10° 0.11 2.00x10° 1.20x10°  3.41x10° FALSE
878 7440-43-9 Cadmium 7.18x10° 0 0 5.56x10°  1.58x10" FALSE
878 75-09-2  Dichloromethane (Methylene chloride) 1.47x10° 0.03 6.14x10" 2.13x10°  6.05x10"  TRUE
878 106-89-8 Epichlorohydrin 3.35x10 1.00 4.66x10° 8.33x10°  2.37x10" FALSE
878 50-00-0  Formaldehyde 2.81x10° 0.01 3.90x10° 7.41x10°  2.11x10° TRUE
878 7440-02-0 Nickel 2.44x10" 0 0 2.06x10°  5.85x107 FALSE
878 79-01-6  Trichloroethylene 1.12x10° 0.02 3.12x10°  5.83x10°  1.66x10" TRUE
893 107-06-2 1,2-Dichloroethane (Ethylene dichloride) 6.27x10° 1.00 8.72x10° 3.77x10"  1.07x10° TRUE
897 764-41-0 1,4-Dichloro-2-butene 4.90x10" 1.00 6.81x10° 3.76x10°  1.07x10" TRUE
897 123-91-1 1,4-Dioxane® 5.25x10" 1.00 7.29x10° NA NA NA
897 107-13-1  Acrylonitrile 7.98x10" 1.00 1.11x10° 1.47x10*  4.18x10° TRUE
897 71-43-2  Benzene 1.08x10° 0.11 1.65x10° 1.20x10°  3.41x10° FALSE
897 75-25-2  Bromoform (Tribromomethane) 4.95x10" 1.00 6.87x10° 9.09x10°  2.58x10* FALSE
897 67-66-3  Chloroform (Trichloromethane) 1.48x10° 0.10 2.05x10"  4.35x10"  1.24x10° TRUE
897 75-09-2  Dichloromethane (Methylene chloride) 4.25x10°* 0.05 2.95x10" 2.13x10°  6.05x10" FALSE
897 75-56-9  Propylene oxide (1,2-Epoxypropane) 1.50 1.00 2.08x10” 2.70x10°  7.67x10° FALSE
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BUILDING
NUMBER

897

Table D.1-24. Projected Carcinogenic Chemical Emissions
No Action Alternative Screening Level Analysis (concluded)

10" RISK

NUMBER CHEMICAL

79-01-6  Trichloroethylene 2.94x10" 0.07 2.86x10"  5.83x10°

1.66x10™

TRUE

905

75-09-2  Dichloromethane (Methylene chloride) 3.98x10° 0.02 1.11x10* 2.13x10*

6.05x10"

FALSE

2 NA: 10®risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. Itis listed as an ingestion carcinogen.
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BUILDING

NUMBER

CAS
NUMBER

Table D.1-25. Projected Carcinogenic Chemical Emissions

CHEMICAL

Expanded Operations Alternative Screening Level Analysis

EMISSION 10°® RISK
RATE LEVEL

RESULT

6580 67-66-3  Chloroform (Trichloromethane) 8.87x10°  1.00x10"  1.23x10" 4.35x10"  1.24x10°  TRUE
870 71-43-2  Benzene 7.98x10" 0.00 0.00 1.20x10°  3.41x10°  FALSE
870 75-09-2  Dichloromethane (Methylene chloride) 2.01x10°  3.70x10"  1.03x10? 2.13x10?  6.05x10*  TRUE
870 7440-02-0 Nickel (28%) 1.68x10" 0.00 0.00 2.06x10°  5.85x10"  FALSE
878 123-91-1 1,4-Dioxane® 4.75x10° 1.00 6.60x10" NA NA NA
878 107-13-1  Acrylonitrile 2.00x10™ 1.00 2.78x10° 1.47x10"  4.18x10°  FALSE
878 71-43-2  Benzene 1.74x10°  1.10x10"  2.66x10° 1.20x10°  3.41x10°  FALSE
878 7440-43-9 Cadmium 9.57x10° 0.00 0.00 5.56x10°  1.58x10"  FALSE
878 75-09-2  Dichloromethane (Methylene chloride) 1.96x10°  3.00x10”  8.19x10* 2.13x10?  6.05x10*  TRUE
878 106-89-8 Epichlorohydrin 4.47x10° 1.00 6.21x10° 8.33x10°  2.37x10"  FALSE
878 50-00-0 Formaldehyde 3.74x10'  1.00x10° 5.19x10° 7.41x10*  2.11x10°  TRUE
878 7440-02-0 Nickel 3.25x10" 0.00 0.00 2.06x10°  5.85x10"  FALSE
878 79-01-6  Trichloroethylene 1.50x10°  2.00x10%  4.16x10° 5.83x10°  1.66x10*  TRUE
893 107-06-2 1,2-Dichloroethane (Ethylene dichloride)®  1.25x10° 1.00 1.74x10* 3.77x10"  1.07x10°  TRUE
MESA 71-43-2  Benzene” 3.32 1.00 4.61x107 1.20x10°  3.69x10°  TRUE
897 764-41-0 1,4-Dichloro-2-butene 4.90x10" 1.00 6.81x10° 3.76x10°  1.07x107  TRUE
897 123-91-1 1,4-Dioxane’ 5.25x10' 1.00 7.29x10° NA NA NA
897 107-13-1  Acrylonitrile 7.98x10" 1.00 1.11x10° 1.47x10°  4.18x10°  TRUE
897 71-43-2  Benzene 1.08x10°  1.10x10"  1.65x10° 1.20x10°  3.41x10°  FALSE
897 75-25-2  Bromoform (Tribromomethane) 4.95x10" 1.00 6.87x10° 9.09x10°  2.58x10"  FALSE
897 67-66-3  Chloroform (Trichloromethane) 1.48x10°  1.00x10"  2.05x10* 4.35x10"  1.24x10°  TRUE
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Table D.1-25. Projected Carcinogenic Chemical Emissions
Expanded Operations Alternative Screening Level Analysis (concluded)

EMISSION 10°® RISK
BUILDING |  CAS EMISSIONS RATE LEVEL

NUMBER NUMBER ildd (g1
897 75-09-2  Dichloromethane (Methylene chloride) 4.25x10°  5.00x10°  2.95x10™ 2.13x10%  6.05x10*  FALSE
897 75-56-9  Propylene oxide (1,2-Epoxypropane) 1.50 1.00 2.08x10” 2.70x10°  7.67x10°  FALSE
897 79-01-6  Trichloroethylene 2.94x10"  7.00x10°  2.86x10* 5.83x10°  1.66x10°  TRUE
905 75-09-2  Dichloromethane (Methylene chloride) 3.98x10'  2.00x10°  1.11x10* 2.13x10%  6.05x10*  FALSE

MESA: Microsystems and Engineering Sciences Applications

@ NA: 10*risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. It is listed as an ingestion carcinogen.

® If the MESA Complex configuration is implemented, Building 893 would cease operations (after 2003) and the chemicals listed would no longer contribute carcinogenic chemical emissions under the Expanded Operations Alternative.
¢ If Building 893 is not replaced by the MESA Complex configuration, the chemical listed would not contribute to carcinogenic chemical emissions under the Expanded Operations Alternative.
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Table D.1-26. Projected Carcinogenic Chemical Emissions
Reduced Operations Alternative Screening Level Analysis

| sos [ awwsc
S| e
6580 67-66-3 Chloroform (Trichloromethane) 1.48x10°  1.00x10" 2.05x10°  4.35x10°  1.24x10° TRUE
870 71-43-2 Benzene 7.98x10° 0.00 0.00 1.20x10°  3.41x10° FALSE
870 75-09-2  Dichloromethane (Methylene chloride) 2.01x10°  3.70x10" 1.03x10°  2.13x10°  6.05x10* TRUE
870  7440-02-0 Nickel (28%) 1.68x10" 0.00 0.00 2.06x10°  5.85x107  FALSE
878 123-91-1 1,4-Dioxane® 2.38x10’° 1.00 3.30x10™ NA NA NA
878 107-13-1 Acrylonitrile 1.00x10* 1.00  1.39x10°  1.47x10*  4.18x10° FALSE
878 71-43-2 Benzene 8.71x10"°  1.10x10" 1.33x10°  1.20x10°  3.41x10° FALSE
878  7440-43-9 Cadmium 4.79x10° 0.00 0.00 5.56x10°  1.58x107 FALSE
878 75-09-2 Dichloromethane (Methylene chloride) 9.82x10°  3.00x10° 4.09x10*  2.13x10”  6.05x10" FALSE
878 106-89-8 Epichlorohydrin 2.23x10° 1.00 3.10x10°  8.33x10°  2.37x10" FALSE
878 50-00-0 Formaldehyde 1.87x10"  1.00x10% 2.60x10°  7.41x10°  2.11x10° TRUE
878 7440-02-0 Nickel 1.62x10° 0.00 0.00 2.06x10°  5.85x10" FALSE
878 79-01-6 Trichloroethylene 7.49x10°  2.00x10° 2.08x10°  5.83x10°  1.66x10" TRUE
893 107-06-2 1,2-Dichloroethane (Ethylene dichloride) 6.27x10 1.00 8.72x10°  3.77x10°  1.07x10° TRUE
897 764-41-0 1,4-Dichloro-2-butene 4.51x10" 1.00 6.26x10°  3.76x10°  1.07x10”7  TRUE
897 123-91-1 1,4-Dioxane® 4.83x10" 1.00 6.71x10° NA NA NA
897 107-13-1 Acrylonitrile 7.34x10" 1.00 1.02x10°  1.47x10*  4.18x10° TRUE
897 71-43-2 Benzene 9.93x10"  1.10x10" 1.52x10°  1.20x10°  3.41x10° FALSE
897 75-25-2  Bromoform (Tribromomethane) 4.55x10" 1.00 6.32x10°  9.09x10°  2.58x10"“ FALSE
897 67-66-3 Chloroform (Trichloromethane) 1.36x10°  1.00x10" 1.89x10"  4.35x10"  1.24x10° TRUE
897 75-09-2 Dichloromethane (Methylene chloride) 3.91x10°  5.00x10° 2.71x10*  2.13x10”  6.05x10* FALSE
897 75-56-9  Propylene oxide (1,2-Epoxypropane) 1.38 1.00 1.92x107  2.70x10°  7.67x10° FALSE
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Table D.1-26. Projected Carcinogenic Chemical Emissions
Reduced Operations Alternative Screening Level Analysis (concluded)

10°® RISK
| s _m—
NUMBER | NUMBER CHEMICAL RESULT

897 79-01-6 Trichloroethylene 2.70x10°  7.00x10° 2.63x10°  5.83x10°  1.66x10"  TRUE

905 75-09-2 Dichloromethane (Methylene chloride) 3.98x10°  2.00x10° 1.11x10°  2.13x10®  6.05x10* FALSE

2 NA: 10®risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. Itis listed as an ingestion carcinogen.
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For those chemicals with a hypothetical emission rate greater  using the process engineering chemical emissions for the

than the TEV, additional process engineering estimates of building from which emissions occur to determine maximum
chemical emissions are requested from the respective facilities.  offsite chemical concentrations and concentrations at public
Those carcinogenic chemicals whose process engineering access areas (such as the National Atomic Museum, hospitals,
estimated emission rates still exceed the TEV are modeled and schools). Tables D.1-27, D.1-28, and D.1-29 present

Table D.1-27. No Action Alternative Carcinogenic
Chemical Emissions Exceeding Screening Levels

Chloroform (trichloromethane) 6580 1.64x10° 1.24x10°
Dichloromethane (Methylene chloride) 870 1.03x10™ 6.05x10"
Dichloromethane (Methylene chloride) 878 6.14x10" 6.05x10"
Formaldehyde 878 3.90x10° 2.11x10°
Trichloroethylene 878 3.12x10° 1.66x10™
1,2-Dichloroethane (Ethylene dichloride) 893 8.72x10° 1.07x10°
1,4-Dichloro-2-butene 897 6.81x10° 1.07x10”
Acrylonitrile 897 1.11x10° 4.18x10°
Chloroform (trichloromethane) 897 2.05x10° 1.24x10°
Trichloroethylene 897 2.86x10" 1.66x10™

Source: SNL/NM 1998a Bldg. 870 — Neutron Generator Facility (NGF)

g/sec: grams per second Bldg. 878 — Advanced Manufacturing Processes Laboratory (AMPL)

TEV: threshold emission value Bldg. 893 — Compound Semiconductor Research Laboratory (CSRL)

Bldg. 6580 — Hot Cell Facility (HCF) Bldg. 897 - Integrated Materials Research Laboratory (IMRL)

Table D.1-28. Expanded Operations Alternative Carcinogenic
Chemical Emissions Exceeding Screening Levels

BUILDING EMISSION RATE TEV

CHEMICALS EXCEEDING SCREENING LEVELS SOURCE (g/sec) (g/sec)
Chloroform (trichloromethane) 6580 1.23x10° 1.24x10°
Dichloromethane (Methylene chloride) 870 1.03x10* 6.05x10™
Dichloromethane (Methylene chloride) 878 8.19x10" 6.05x10"
Formaldehyde 878 5.19x10° 2.11x10°
Trichloroethylene 878 4.16x10° 1.66x10™
1,2-Dichloroethane (Ethylene dichloride)" 893 1.74x10™ 1.07x10°
1,4-Dichloro-2-butene 897 6.81x10° 1.07x10”
Acrylonitrile 897 1.11x10° 4.18x10°
Chloroform (trichloromethane) 897 2.05x10° 1.24x10°
Trichloroethylene 897 2.86x10" 1.66x10™

Source: SNL/NM 1998a Bldg. 878 — Advanced Manufacturing Processes Laboratory (AMPL)

g/sec: grams per second Bldg. 893 — Compound Semiconductor Research Laboratory (CSRL)

TEV: threshold emission value Bldg. 897 - Integrated Materials Research Laboratory (IMRL)

MESA: Microsystems and Engineering Sciences Applications 2 If the MESA Complex configuration is implemented, Building 893 would cease

Bldg. 6580 - Hot Cell Facility (HCF) operations (after 2003) and the chemical listed would no longer contribute carcinogenic

Bldg. 870 - Neutron Generator Facility (NGF) chemical emissions under the Expanded Operations Alternative.
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Table D.1-29. Reduced Operations Alternative Carcinogenic
Chemical Emissions Exceeding Screening Levels

BUILDING EMISSION RATE TEV
CHEMICALS EXCEEDING SCREENING LEVELS SOURCE (g/sec) (g/sec)
Chloroform (trichloromethane) 6580 2.05x10° 1.24x10°
Dichloromethane (Methylene chloride) 870 1.03x10” 6.05x10
Formaldehyde 878 2.60x10° 2.11x10°
Trichloroethylene 878 2.08x10° 1.66x10™
1,2-Dichloroethane (Ethylene dichloride) 893 8.72x10° 1.07x10°
1,4-Dichloro-2-butene 897 6.26x10° 1.07x10”
Acrylonitrile 897 1.02x10° 4.18x10°
Chloroform (trichloromethane) 897 1.89x10* 1.24x10°
Trichloroethylene 897 2.63x10™ 1.66x10*

Source: SNL/NM 1998a

g/sec: grams per second

TEV: threshold emission value
Bldg. 6580 — Hot Cell Facility (HCF)

the No Action Alternative, Expanded Operations
Alternative, and Reduced Operations Alternative results
of the final screening step for the carcinogenic chemicals
comparing emission rates derived from process
engineering estimates to the TEV. The process
engineering estimates are emission factors based upon
facility process knowledge applicable to each of the
chemical emissions. Concentrations of the carcinogenic
chemicals based upon the process engineering emission
rates are evaluated in the Human Health and Worker
Safety section. (Section 5.3.8)

D.1.4 Mobile Sources

Mobile source emissions were calculated for each
alternative based on estimated vehicle commuter traffic
and onsite vehicle usage. The EPA model MOBILE 5a
was used to estimate mobile source emission factors
based on vehicular profiles input into the model. These
factors were then used to calculate the emissions of
carbon monoxide from SNL/NM vehicular traffic. It is
assumed that the vehicle carbon monoxide emission
factor is 33.4 g per mi in the base year (1996) and is
reduced to 28.5 g per mi for the alternatives (2005).
Future vehicles will have inherently lower emission rates
and more stringent inspection programs, causing the
lower rates to be maintained. This is consistent with the
input parameters used by the city of Albuquerque
Environmental Health Department, Air Pollution

Bldg. 870 — Neutron Generator Facility (NGF)

Bldg. 878 — Advanced Manufacturing Processes Laboratory (AMPL)
Bldg. 893 — Compound Semiconductor Research Laboratory (CSRL)
Bldg. 897 - Integrated Materials Research Laboratory (IMRL)

Control Division in MOBILE5A to determine vehicle
carbon monoxide for Bernalillo county (SNL 1996¢).
Table D.1-30 presents the emission factors, assumptions,
and calculations used to estimate the carbon monoxide
contribution from SNL/NM vehicular traffic for the
proposed alternatives. Figure D.1-5 presents the process
used for evaluating mobile source emissions from

SNL/NM commuter traffic.

The contributions of carbon monoxide emissions from
vehicles commuting to and from SNL/NM and from
SNL/NM-operated, on-base vehicles as a percent of the
total county carbon monoxide emissions are: No Action
Alternative, 4.6 percent; Expanded Operations
Alternative, 5.1 percent; and Reduced Operations
Alternative, 4.5 percent. There is no increase of carbon
monoxide emissions from vehicular traffic for any
alternative above the baseline emissions. Rather, the
annual emissions would be reduced by 250 tons under
the Expanded Operations Alternative due to
improvements in vehicle fleet emissions.

The following is a partial list defining input paramenters
for MOBILES5A, which were used to calculate vehicular
carbon monoxide emission rates due to SNL/NM
commuters:

*  Tampering rates—the rates at which people are
expected to make changes to vehicle pollution
control devices.
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Table D.1-30. Estimated Carbon Monoxide Emissions from SNL/NM

COMMUTER ONBASE PARAMETER

1996 BASELINE
13,582.0 600.0 SNL/NM vehicles per day
x 30.0 x 30.0 Miles per day per vehicle
407,460.0 18,000.0 Total miles per day
£834 x%54 Carbon monosice emssions.
13,609,164.0 601,200.
(grams per day)
x 1.1023x10° x 1.1023x10° Conversion factor: grams to tons
15.0 0.66 Carbon monoxide emissions (tons per day)
x 261.0 x 261.0 Working days per year
3,915.0 172. Carbon monoxide emissions (tons per year)
3,915.0 + 172.0 = 4,087 Total carbon monoxide (tons per year)
Assumptions: Emission factor for the year 1996 assumed.
NO ACTION ALTERNATIVE
13,582.0 600.0 SNL/NM vehicles per day
x 30.0 x 30.0 Miles per day per vehicle
407,460.0 18,000.0 Total miles per day
4285 4285 Carbon monoxide emissons
11,612,610.0 513,000.0
(grams per day)
x 1.1023x10° x 1.1023x10° Conversion factor: grams to tons
12.8 0.57 Carbon monoxide emissions (tons per day)
x 261.0 X 261.0 Working days per year
3,341.0 148.0 Carbon monoxide emissions (tons per year)
3,341.0 + 148.0 = 3,489 Total carbon monoxide (tons per year)
Assumptions: Emission factor for the year 2005 assumed.
EXPANDED OPERATIONS ALTERNATIVE
14,940.0 660.0 SNL/NM vehicles per day
x 30.0 x 30.0 Miles per day per vehicle
448,200.0 19,800.0 Total miles per day
L a2 Carbon monoxide emissions (aras per
12,773,700. 564,300. sslons {grams p
day)
x 1.1023x10° x 1.1023x10° Conversion factor: grams to tons
14.08 0.622 Carbon monoxide emissions (tons per day)
x 261.0 x 261.0 Working days per year
3,674.88 162.35 Carbon monoxide emissions (tons per year)
3,674.88 + 162.35 = 3,837 Total carbon monoxide (tons per year)
Assumptions: Emission factor for the year 2005 assumed; a 10 percent increase in vehicles per day from 1995 assumed.
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Table D.1-30. Estimated Carbon Monoxide Emissions from SNL/NM
(concluded)

| COMMUTER ONBASE - PARAMETER

REDUCED OPERATIONS ALTERNATIVE

13,175.0 582.0 SNL/NM vehicles per day
x 30.0 x 30.0 Miles per day per vehicle
395,250.0 17,460.0 Total miles per day
s
11,264,625. 497,610.
(grams per day)
x 1.1023x10° x 1.1023x10° Conversion factor: grams to tons
12.42 0.5485 Carbon monoxide emissions (tons per day)
X 261.0 x 261.0 Working days per year
3,241.60 143.16 Carbon monoxide emissions (tons per year)
3,241.60 + 143.16 = 3,385 Total carbon monoxide (tons per year)

Assumptions: Emission factor for the year 2005 assumed; a 3 percent decrease in vehicles per day from 1995 assumed.

Source: SNL 1996¢

Final SNL/NM SWEIS DOE/EIS-0281—November 1999 D-109



Appendix D, Section 1 - Air Quality, Nonradiological Air Quality

Mobile Sources (Vehicles)

Objective: Determine if emissions from vehicles entering SNL/NM
contribute a small percentage of the total emissions of the
Region of Influence (ROI) (Bernalillo county)

Obtain vehicle count and mix of vehicles entering SNL/NM daily from the transportation
resource

Execute MOBILE5A model to calculate emissions from vehicles entering SNL/NM

Obtain total vehicular emissions from ROI (Bernalillo county)

Calculate percent of emissions contributed by vehicles entering SNL/NM

Incremental
percent of emissions from vehicles
entering SNL/NM is < 10% of Bernalillo
county total?

Potential
Impacts

No
Impacts

Source: Original

Figure D.1-5. Flow Chart for Evaluation of Mobile Source Emissions
Various data are input into the MOBILESA computer model to measure mobile source carbon monoxide
emissions from SNLINM commuters versus Bernalillo County mobile source carbon monoxide emissions.
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Appendix D, Section 1 - Air Quality, Nonradiological Air Quality

*  Average speed—average speed of vehicles.

*  Vehicle miles traveled mix—the mix of vehicle types
used in the analysis.

*  Mileage accumulation rates by model year—the
default is the national average annual milage
accumulation rates and registration distribution by
model year.

*  Adjustment for exhaust emission rates—adjustment
by vehicle model year.

* Inspection and Maintenance Program—requires
entries to define the characteristics of one or more
inspection and maintenance programs.

*  Adjustment for load—entries to make allowance for
air conditioner usage, load, trailers, and humidity.

* Anti-tampering program—entries to define an anti-
tampering program, if applicable.

*  Reformulated gasoline—the model does not take
into account any “at the pump” vapor recovery
systems since these do not affect carbon monoxide
emission factors.

e  Average minimum and maximum daily
temperatures—input parameter includes minimum
and maximum daily temperatures and volatility class

of fuel.

¢ Idle emissions—the calculation of idle emissions has
been disabled in MOBILESA.

Based upon the analysis of stationary and mobile source
emissions for carbon monoxide, even under the
Expanded Operations Alternative, carbon monoxide
emissions from SNL/NM would be less than the 1996
emissions. Therefore, there is no need for a “conformity
analysis.”

D.1.5 Fire Testing Facility

Figure D.1-6 presents the process used for evaluating
emissions from fire testing facilities. Table D.1-31
presents the 89 chemical pollutants, applicable OEL/100
guidelines, and the respective 8-hour average
concentrations at the KAFB boundary from burning
1,000 gallons of JP-8 fuel at the open burn pools located
in Lurance Canyon. Historically, the number of burns in
a day varies from none to multiple. However, the
maximum amount burned in a single day has been and is
projected to be, 1,000 gal. The 1-hour pollutant
concentrations were estimated using the model
OBODM. These 1-hour concentrations were converted
to 8-hour average concentrations and compared to
1/100th of the American Conference of Governmental
Industrial Hygienists (ACGIH) 8-hour exposure
standard (OEL/100). Emissions are based on single tests
and would be the same under the No Action and
Expanded Operations Alternatives. The pollutant
concentrations are evaluated in Section 5.3.8, Human

Health and Worker Safety.

Final SNL/NM SWEIS DOE/EIS-0281—November 1999

D-111



Appendix D, Section 1 - Air Quality, Nonradiological Air Quality

Fire Testing

Objective: Determine if concentrations of criteria pollutants and chemicals from open burning comply
with the National Ambient Air Quality Standards (NAAQS), New Mexico Ambient Air Quality
Standards (NMAAQS), and (OEL)/100 standards and guidelines

If onsite meteorological data are not available, default to representative meteorology

Identify sources of emissions including location, type,
emission rate, heat content, and dimensions of burn area

Identify receptor locations including the site boundary, public access areas, and special
receptors (such as schools, hospitals, and nursing homes)

Execute the Open Burn/Open Detonation Dispersion Model (OBODM)
to calculate concentrations of criteria and chemical pollutants at receptors

Concentrations of

criteria and chemical
pollutants are within

standards and guidelines?

No

Potential
Impacts

No
Impacts

Source: Original

Figure D.1-6. Flow Chart for Evaluation of Open Burning at the Lurance Canyon Burn Site
Open burning emissions are evaluated against national and state ambient
air quality standards, using the OBODM computer model.
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Appendix D, Section 1 - Air Quality, Nonradiological Air Quality

Table D.1-31. Toxic Pollutant Emissions from Open Burning of JP-8 Fuel at
the Lurance Canyon Burn Site Under the No Action

and Expanded Operations Alternatives
I - = =
POLLUTANT EMISSION FACTOR OEL/100

ESTIMATED 8-HOUR
CONCENTRATION (pg/m’)

(9/9) (ng/m’)

1,1,2-trichloroethane 5.90x10° 450 5.42x10*
1,2,3-trimethylbenzene 1.30x10" 1,230 1.19x10™
1,2,4-trichlorobenzene 2.00x10° 380 1.84

1,2,4-trimethylbenzene 1.40x10" 1,230 1.29x10*
1,2-dichloroethane 3.50x10° 40 3.21x10°
1,2-dichloropropane 2.50x10” 3,470 2.29x10™
1,3,5-trimethylbenzene 2.70x10° 1,230 2.48x10°
1,3-butadiene 2.40x10™ 44 2.20x10™
1,4-dioxane 1.80x10° 720 1.65x10°
1-butanol 3.00x10° 3,000 2.75x10°
1-heptene 2.40x10° NA 2.20x10°
1-hexene 2.50x10° 1,300 2.29x10°
1-octene 1.20x10° NA 1.10x10°
1-pentene 2.10x10° NA 1.93x10*
2,2,3-trimethylpentane 3.80x10° NA 3.49x10°
2,2,5-trimethylhexane 5.40x10° NA 4.96x10°
2,4,4-trimethyl-1-pentene 8.80x10° NA 8.08x10°
2,4-dimethylpentane 1.40x10° NA 1.29x10°
2,5-dimethylhexane 4.20x10° NA 3.86x10°
2,5-dimethylthiophene 1.20x10° NA 1.10x10°
2-butanone 4.00x10° 5,900 3.67x10°
2-butyne 2.00x10° NA 1.84x10°
2-methyl-2-butene 4.50x10° NA 4.13x10°
3-methylheptane 1.50x10° NA 1.38x10*
3-methylhexane 1.60x10° NA 1.47x10°
3-methylpentane 2.60x10° 7,000 2.39x10°
4-nonene 3.30x10° NA 3.03x10°
A-pinene 1.00x10™ NA 9.18x10°
Acetone 1.70x10° 5,900 1.56x10*
Acetyaldehyde 6.50x10° 900 5.97x10°
B-pinene 1.60x10° NA 1.47x10°
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Table D.1-31. Toxic Pollutant Emissions from Open Burning of JP-8 Fuel at
the Lurance Canyon Burn Site Under the No Action
and Expanded Operations Alternatives (continued)

—
POLLUTANT EMISSION FACTOR OEL/100 ESTIMATED 8-HOUR

(9/9) (ng/m’) CONCENTRATION (pg/m’)

Benzene 2.00x10° 3.2 1.84

Benzyl chloride 2.70x10° 50 2.48x10”
Bischloroethyl ether 5.00x10° 290 4.59x10°
C-2-butene 5.10x10° NA 4.68x10°
C-2-pentene 2.10x10° NA 1.93x10°
C-3-methyl-2-pentene 1.80x10” NA 1.65x10™
Chloromethane 1.50x10° 1,030 1.38x10°
Cyclohexanone 1.90x10° 1,000 1.74x10*
Cyclopentene 2.00x10° NA 1.84x10°
Dibromochloromethane 4.60x10° NA 4.22x10°
Dichlorodifluoromethane 9.40x10” 49,500 8.63x10"
Ethanol 3.50x10° 18,800 3.21x10°
Ethylbenzene 3.50x10° 4,340 3.21x10°
Heptanal 2.30x10° NA 2.11x10°
Hexachloro-1,3-butadiene 2.30x10° 2.1 2.11x10°
Hexanal 5.90x10° NA 5.42x10°
Indan 3.40x10° NA 3.12x10°
Indene 3.80x10™ 450 3.49x10™
Isobutene 1.10x10™* NA 1.01x10™
Isobutylbenzene 5.00x10° NA 4.59x10°
Isoheptane 1.10x10° NA 1.01x10*
Isopentane 3.30x10° NA 3.03x10°
Isopentyl mercaptan 2.70x10° NA 2.48x10°
Isoprene 1.70x10° NA 1.56x10”
Isopropylbenzene 5.10x10° 2,450 4.68x10°
Isovaleraldehyde 3.30x10" NA 3.03x10™
Limonene 6.00x10° NA 5.51x10°
M-diethylbenzene 7.00x10° NA 6.43x10°
M-thyltoluene 2.80x10° NA 2.57x10*
Methanol 7.70x10° 2,600 7.07x10°
Methylcyclohexane 8.90x10° 16,000 8.17x10°
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Table D.1-31. Toxic Pollutant Emissions from Open Burning of JP-8 Fuel at
the Lurance Canyon Burn Site Under the No Action

and Expanded Operations Alternatives (concluded)
addlietedtbiindh \utudds

R T
Methylcyclopentane 1.90x10° NA 1.74x10°

Methylcyclopentene 1.80x10° N e
Methylene chloride 1200”7 sqag —— g
Methylisobutylketone g.40x10° &0 S
N-butylbenzene 910x10° NA | — st
N-decane a10x10° Na g
N-heptane 2.00x10° ss00 oot
N-hexane 6.80x10° 1760 comigt
N-nonane 6.20x10° 1050 ceontos T
N-octane a70x10° ss00 savaet
N-propylbenzene A50x10° N imao:
N-undecane 110x10° N L
Napthalene 120x10° 50 o
0-ethyltoluene 470¢0° NA ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 431)(102 “““““““““““““““““““““
0-xylene 3.90x10° a0 sseaot
P-diethylbenzene 120x10° v A
P-ethyltoluene 130x10° NA ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 119)(102 “““““““““““““““““““““
P-isopropyltoluene 260x10° v i S
P-xylene 1.90x10° a0 ST
Propane 48oxi0° 18000 st
Styrene 2.00x10° - e
T-2-butene Loox10* e creags T
T-2-pentene 3.30x10° Na —— somet
Tetrahydrothiophene 770¢10° S Cemans
Toluene 3.3010° 180 somet
Trichloroethylene 310x10° 200 seeagt
Vinyl chloride 2.20x10° 1o m— T

Sources: ACGIH 1997, Bjorklund et al. 1997
g/g: grams of pollutant per gram of JP-8 fuel
Ib/gal: pounds per gallon

pg/mé micrograms per cubic meter

NA: Not available
OEL: occupational exposure limit
Notes: 1) The nearest distance from burn site to boundary: 3,050 meters
2) JP-8 density: 6.67 Ib/gal
3) OBODM-predicted 1-hour decontamination factor (DF): 7.3439x10° ug/m?/1,000 gal
JP-8
4) SeetextinD.1.5
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Appendix D, Section 2 — Air Quality, Radiological Air Quality

D.2 RADIOLOGICAL

AIR QUALITY

This section presents detailed information on the
methodology and data used to calculate the potential
radiological doses associated with radiological air
emissions during normal operations under the No Action,
Expanded Operations, and Reduced Operations
Alternatives. If implemented, the Microsystems and
Engineering Sciences Applications Complex configuration
would not change the potential radiological doses
associated with radiological air emissions under the
Expanded Operations Alternative.

The radiological dose to the maximally exposed

individual (MEI) and collective dose to the population
within 50 mi of SNL/NM, due to the radiological air
emissions from routine SNL/NM facility operations, were
evaluated. This evaluation is required to show compliance
with the National Emissions Standard for Hazardous Air
Pollutants (NESHAP), which limits public dose received
from radiological material released to the atmosphere to
10 mrem/yr, in addition to natural background and
medical radiation doses normally received.

All SNL/NM facilities that have the potential for
radiological emissions were reviewed. Based on historic
SNL/NM radionuclide emissions data and NESHAP
compliance reports, 10 facilities in 5 TAs were
considered for modeling potential radiological impacts
(Figure D.2-1). Based on the review of historical reported
doses from NESHAP, other facilities that would not
contribute more than 0.01 mrem/yr (0.1 percent of the
NESHAP limit) to the MEI were screened from further
consideration. These 10 facilities are also part of the 33
facilities identified in Chapter 2 as “selected” facilities for
examination in the SWEIS. They include the following:

¢ Annular Core Research Reactor (ACRR)—Defense
Programs (DP) configuration

*  ACRR—medical isotopes production configuration
¢ Sandia Pulsed Reactor (SPR)
*  Hot Cell Facility (HCF)

* Radioactive and Mixed Waste Management Facility
(RMWMEF)

¢ Mixed Waste Landfill (MWL)

* High-Energy Radiation Megavolt Electron Source I1I
(HERMES III)

* Radiographic Integrated Test Stand (RITS)

*  Explosive Components Facility (ECF)
*  Neutron Generator Facility (NGF)

The ACRR could be operated under either DP
configuration or medical isotopes production
configuration. For purposes of this evaluation and to
ensure conservative results, the facility was assumed to be
operating under both configurations simultaneously.

TA-V was selected as the center of the 50-mi ROI for all
facilities (where modeled releases to the environment
would result in a calculated dose to the population). It was
selected because the majority of radiological emissions
would be from the HCF in TA-V and TA-V has
historically been addressed in annual NESHAP
compliance reports.

The radiological impacts of normal operations of each
alternative, based on estimated radionuclide emissions,
were calculated by using the Clean Air Assessment Package
(CAP88-PC) computer model, which is being used for
demonstrating NESHAP compliance (DOE 1997e).
CAP88-PC is an improved version of its predecessor
computer code, AIRDOS-EPA. In CAPS88-PC, a
modified Gaussian plume equation is used to estimate
both horizontal and vertical air dispersion of as many as
20 radionuclides released from 1 to 6 stacks. The model
calculates exposure to radionuclide releases that can occur
through external (air immersion and surface ground-shine)
and internal (inhalation and ingestion) pathways.

The external dose is from exposure to a cloud of radiation
passing over the receptor who is standing on ground that
is contaminated with radioactive material. The appropriate
dose quantity is called the effective dose equivalent (EDE).
The internal dose arises from a radiation source entering
the human body through ingestion of contaminated food
and water and inhalation of contaminated air. The
pathways for internal exposure include ingestion of crops
contaminated by airborne radiation that has been
deposited on the crops and ingestion of food products
from animals that have ingested contaminated food. This
is the internal dose that each body receives from a “1-year
intake.” The integral of the dose rate over the years (that is,
50 years) gives the committed EDE. The sum of the two
dose quantities from external and internal pathways is
presented in the SWEIS as the total EDE (TEDE),
pursuant to U.S. Department of Energy (DOE) 5400.1.

Rates of ingestion of radionuclides are based on the
terrestrial transport model of the U.S. Nuclear Regulatory
Commission’s Regulatory Guide 1.109 food chain model
(NRC 1977a). Dose conversion factors are derived from
data generated by the DARTAB model, an integral part of
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Figure D.2-1. SNL/NM Facilities that Release Radionuclides

The 10 analyzed SNLINM facilities that release radionuclides are in 5 technical areas.

Final SNL/NM SWEIS DOE/EIS-0281—October 1999

D-118



Appendix D, Section 2 — Air Quality, Radiological Air Quality

CAPS88-PC, which follows the methodology of the
International Commission for Radiation Protection
(ICRP). These are the components built into the execution
of the CAP88-PC model.

In performing the dose calculations using the CAPS88-PC
model, the following types of data are used:

Emissions Data—The estimated radiological emissions
from each of the 10 SNL/NM facilities under each
alternative are extracted from SNL/NM facility source
documents (SNL/NM 1998a) and used in the dose
evaluations. Table D.2-1 presents the radiological
emissions data from these 10 sources for the No Action,
Expanded Operations, and Reduced Operations
Alternatives. The radiological emissions from each
facility are estimated based on SNL/NM planned
operations and tests projected into the future under
each alternative. The details are available in the
SNL/NM facility source documents

(SNL/NM 1998a). The ACRR and HCF emissions for
the base year 1996 are different due to refurbishing
operations to change over to medical isotopes
production configuration. The SPR emissions are
estimated to be higher than the base year. This is due to
instituting NESHAP requirements for “confirmatory
measurements’ of radiological air emissions, where
measured emission factors were determined for both the
SPR and the ACRR. These measured emission factors
were found to be higher than the calculated emissions
factors. These measurements are source-specific to the
SPR and ACRR and would not affect the calculations

and measurements for other facilities.

Source Parameters Data—TFacility releases, which are
point sources, occur from stack exhausts or vents. For
these releases, the CAP88-PC model calculates a
momentum-type plume rise. Plume rise is calculated
from the stack diameter and exhaust velocity. The
MWL is an area facility and is assumed to be a ground-
level release with no exhaust parameters. Therefore,
CAPS88-PC uses a ground release height. Table D.2-2

presents thC source parameters.

Meteorological Data—Three years (1994-1996) of
meteorological data, including wind speed, wind
direction, and stability, are used by SNL/NM to create a
stability array (STAR) data file for each of four
monitoring towers (CW1, A21, A36, and MW1)
(Figure D.2-2). These SNL/NM-supplied
meteorological data were used by the CAP88-PC model
to calculate the doses. The meteorological data from the
nearest representative meteorological tower to the
source being evaluated were used to calculate the dose to

the MEI and the population within

50 mi. Meteorological data from tower A36 were used to
model the ACRR, HCE and SPR. Meteorological data
from tower A21 were used to model the HERMES II1,
RITS, ECE and NGE Meteorological data from tower
MW1 were used to model the MWL. The RMWMF
was modeled using meteorological data from tower

CW1.

In addition, annual average temperature and
precipitation data recorded by SNL/NM at these towers
were used to calculate composite three-year average
temperature and precipitation and further used as input
to the CAP88-PC. Precipitation is measured only at
towers A36 and A21. The composite average
precipitation value calculated from A36 is assumed to
be representative of towers MW1 and CW1.

The composite average temperatures for towers A306,
A21, MW1, and CW1 are 14.6, 14.3, 14.3, and

14.2 °C, respectively. The composite average
precipitation levels at towers A36 and A21 are 26.3 and
24.4 cm/yr, respectively. The mixing height, based on
Sunport meteorological data that is used in the
NESHAP report (SNL/NM 1996u), 2,055 m above
ground level, is used as input to the CAP8S-PC.

Demographic Data—Demographic data include
population, numbers of beef and dairy cattle, and the
area of food crop harvesting. Although the CAP88-PC
model contains default demographic data for the
Albuquerque area, based on site-wide demographic
averages, SNL/NM generated a more accurate data set
based on available data on a per-county basis
(SNL/NM 1996u). These data, within 5 equal
segments for each wind direction (total 80 equal
segments spaced to cover a 50-mi radius, including 16

wind direction subdivisions) were used by SNL/NM.

SNL/NM estimated population based on 1994-1995
population data and estimated agricultural data
obtained from the U.S. Department of Commerce
(SNL/NM 1996u). These data were also used in the
CAP88-PC model. SNL/NM does not have any onsite
agricultural production; only agricultural data beyond
the site boundary to a 50-mi radius were considered in
the impact evaluation.

Table D.2-3 presents population distribution. The
densities of beef and dairy cattle within the 50-mi
radius of SNL/NM were 2.016 beef cattle per square
kilometer and 0.554 dairy cattle per square kilometer

(SNL/NM 1996u).

Receptor Locations—Fourteen core receptor locations
were considered in evaluating the impacts due to
routine operations at SNL/NM. These receptor
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Table D.2—1. Radiological Emissions from Sources at SNL/NM
| | 'NoACTION | EXPANDED REDUCED

NO ACTION

TECHNICAL _ OPERATIONS | OPERATIONS
Annular Core Research
Reactor, Building 6588 v Argon-41 2.6 7.8 0
(ACRR, DP configuration)
Annular Core Research
Reactor, Building 6588 N Argon-41 1.1 2.2 0.24
(ACRR, medical isotopes Tritium 1.1 2.2 0.24
production configuration)
Explosive Components Aes 3 3 3
Facility, Building 905 (ECF) 1 Tritium 2.0x10 2.0x-10 2.0x10
High-Energy Radiation ; ) 3 3 4
Megavolt Electron Source III, v Nc;trogen 1153 1322)%84 3282%84 igxigs
Building 970 (HERMES III) Xygen- H£X 00X X
lodine-131 1.17 3.90 0.117
lodine-132 3.0 10.0 0.3
lodine-133 5.4 18.0 0.54
lodine-134 0.22 0.72 0.022
lodine-135 3.3 11.0 0.33
Krypton-83m 198.0 660.0 19.8
A v Krypton-85m 290.0 970.0 29.0
Building 6580 (HCF) Krypton-87 57.0 190.0 5.7
Krypton-88 480.0 1,600.0 48.0
Xenon-131m 1.8 5.9 0.18
Xenon-133 2,160.0 7,200.0 216.0
Xenon-133m 102.0 340.0 10.2
Xenon-135 2,070.0 6,900.0 207.0
Xenon-135m 360.0 1,200.0 36.0
Mixed Waste Landfill (MWL) I Tritium 0.29 0.29 0.29
Neutron Generator Facility, o
Building 870 (NGF) I Tritium 156 156 156
Radioactive and Mixed Waste
Management Facility, " Tritium 2.203° 2.203° 2.203"
Building 6920 (RMWMF)
Radiographic Integrated Test .
Sandia Pulsed Reactor
(SPR), Building 6590 v Argon-41 9.5 30.0 2.85

Source: SNL/NM 1998a

Cilyr: Curies per year

DP: Defense Programs

SNL/NM: Sandia National Laboratories/New Mexico

2 Radionuclide emissions presented in this table represent projections based on activity forecasts and do not match historical emissions due to changing activities and programs.

® Because SNL/California tritium-contaminated oils handled at the RMWMF during the base year were abnormally high, this maximum level of emissions is assumed to be released in any year
and, therefore, is constant for all alternatives.
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Table D.2—2. Release Parameters for SNL/NM Facilities

| ReLEasE STACK RELEASE EXHAUST
FACILITY HEIGHT | DIAMETER | TEMPERATURE VELOCITY | PLUME RISE

(m) ) (0) (m/sec)
Annular Core
Research Reactor 16.5 0.20 21 11.1 Momentum
(ACRR DP configuration)
Annular Core Research
e (A ) 16.5 0.20 21 11.1 Momentum
isotopes production ' ’ ’
configuration)
Explosive Components
Facility (ECF) 3.0 0.5 21 15.4 Momentum
High-Energy Radiation
Megavolt Electron Source 13.5 0.46 13 7.64 Momentum
III (HERMES III)
Hot Cell Facility (HCF) 38.1 1.8 21 8.7 Momentum
Mixed Waste Landfill
(MWL) 0.0 0.00 21 0.00 Zero
Neutron Generator Facility
(NGF) 10.6 0.305 21 10.8 Momentum
Radioactive and Mixed
Waste Management 16.8 0.61 19.3 11.2 Momentum
Facility (RMWMF)
Radiographic Integrated
Test Stand (RITS) 13.5 0.46 13 7.64 Momentum
Sandia Pulsed Reactor (SPR) 8.2 0.54 21 38.6 Momentum

Source: SNL/NM 1996u

°C: degrees Celsius

Cilyr: Curies per year

DP: Defense Programs

m: meter

m/sec: meters per second

SNL/NM: Sandia National Laboratories/New Mexico
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Figure D.2—-2. Locations of Meteorological Towers Closest to Selected Facilities
Data from the meteorological monitoring towers closest to the selected facility were input for modeling.
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Table D.2—3. SNL/NM Population Distribution Within 50 Miles (80 km)

POPULATION |

10 mile 20 mile 30 mile 40 mile 50 mile
DISTANCE (32 km) (64 km) (80 km)
N 40,341 33,537 1,929 2,700 3,472
NNW 39,593 98,185 1,929 3,195 3,472
NwW 36,716 97,694 4,623 2,700 3,472
WNW 21,134 32,848 11,807 8,788 1,434
w 17,510 9,127 11,508 3,168 640
wsw 26,087 6,445 6,933 6,130 1,535
sw 10,846 3,105 4,622 5,493 1,855
ssw 1,889 10,092 16,438 2,631 196
S 1,472 2,773 4,373 3,882 233
SSE 1,585 951 1,345 534 592
SE 2,110 267 329 461 592
ESE 2,354 6,274 3,001 461 592
E 2,354 4,936 2,823 1,346 1,550
ENE 2,354 6,084 2,765 3,853 4,741
NE 4,327 7,254 3,271 3,853 4,954
NNE 28,405 8,794 1,929 2,969 4,261

Source: SNL/NM 1996u
km: kilometers

locations were selected based on the review of the
NESHAP compliance reports for the public MEI,
SNL/NM site information documents, and receptor
locations that are in close proximity to the sources,
site boundary, or are in prevailing wind directions
and that represent children, sick, and elderly
(schools, day care centers and hospitals). These 14
core receptors are the Child Development Center-
East, Child Development Center-West, Coronado
Club, Golf Course (Clubhouse), Kirtland
Elementary School, KAFB Housing (Zia Park
Housing), Kirtland Underground Munitions and
Maintenance Storage Complex (KUMMSC),
Lovelace Hospital, National Atomic Museum,
Riding Stables, Sandia Base Elementary School,
Shandiin Day Care Center, Veterans Affairs Medical
Center (Hospital), and Wherry Elementary School.
In addition, two receptors of public concern
representing Four Hills Subdivision and Isleta
Gaming Palace, which are farther away from

SNL/NM, were also evaluated.

Because the general public and Air Force personnel
have access to SNL/NM, 14 core receptor locations
and 2 offsite receptor locations of public concern
were considered for dose impact evaluation. Based on
NESHAP reports, 16 onsite as well as 6 offsite
additional receptor locations, which have been
historically considered for annual NESHAP reports,
were also evaluated (SNL/NM 1996u). Thirty-eight
receptor locations were considered for dose impact
evaluation. The concept of an onsite potential MEI
receptor was conservatively assumed to include
members of the military, their dependents,
contractors, and other non SNL/NM personnel who
have access to locations around KAFB. Offsite
receptors include members of the public who are not
physically located on Federal properties, which
include SNL/NM, DOE, and KAFB lands. Public
areas surrounding SNL/NM and adjoining military
and DOE lands were surveyed for actual public
residents and workers. Public lands include city,
county, Bureau of Land Management (BLM), Native
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American, national forest, and other private and
nonrestricted Federal lands. Thirty-two of a total of
38 receptor locations, representing core receptors,
22 offsite receptors of public concern, and 16 onsite
NESHAP considered receptors, are shown on Figure
D.2-3. Tables D.2—4, D.2-5, and D.2-6 present the
38 NESHAP, core, and offsite receptors, along with
distances and directions from each of the 10 selected
SNL/NM facilities/sources that are modeled.

The model-calculated dose contributions, including
external, inhalation, and ingestion exposure pathways
from each of the 10 facilities/sources calculated
individually at each receptor location, were combined to
determine the overall SNL/NM site-wide normal
operations dose to the MEI for each alternative. The
maximum TEDE was calculated from all exposure
pathways from all sources to the MEI under each
alternative. The EDE contributions from each of the
sources to each of the receptor locations under the No
Action Alternative, Expanded Operations Alternative,
and Reduced Operations Alternative are presented in
Tables D.2-7, D.2-8, and D.2-9, respectively.

Dose assessment results are summarized in

Table D.2—-10. The total doses (TEDE) from all
exposure pathways and all modeled sources to the MEI
are 0.15 mrem/yr under the No Action Alternative,
0.51 mrem/yr under the Expanded Operations
Alternative, and 0.02 mrem/yr under the Reduced
Operations Alternative. The calculated MEI dose for
each alternative is much lower than the regulatory limit
of 10 mrem/yr from the air pathways, and small
compared to the background radiation dose of

360 mrem/yr. The calculated collective doses to
population within 50 mi are 5.0 person-rem/yr under
the No Action Alternative, 15.8 person-rem/yr under the
Expanded Operations Alternative; and 0.80 person-rem/
yr under the Reduced Operations Alternative. The
calculated annual collective dose from SNL/NM
operations under each alternative (5.0, 15.8, and

0.80 person-rem/yr, respectively) to the population
within 50 mi would be much lower than the annual
263,700-person-rem collective dose to the population
from background radiation (Figure 4.10-2).
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FACILITY

Table D.2—4. Distance (Meters) and Direction to NESHAP-Considered Receptor Locations from SNL/NM

(BLDG. 870) | (BLDG. 905) (BLDG. 6588) | (BLDG. 6590)

Building 20706 990 SSW 1,212 W 5,928 N 8,281 N 1466 NNW 5,350 NNW 5386 NNW 5,487 NNW
Building 24499 900 NNE 1,156 N 7,061 N 9,289 N 2,316 NNE 6,239 N 6,280 N 6,386 N
Civil Engineering
Research Facility ~ 10,203 SSE 9,767 SSE 5,465 SE 3,857 ESE 8,885 SSE 5,248 SE 5,228 SE 5,152 SE
(Bldg. 5701)
Coyote Canyon
e 9,873SSE 9,422 SSE  5.663 ESE 4,391 8,615 SE 5,244 SE 5,231 SE 5,169 SE
Golf Course
Moo oy 2911SSE 2,470SSE 3,675 NNE 5,766 N 1,550 SE 2,708 N 2,751 N 2,856 N
Lovelace
Respiratory 11,523 SSE 11,092 SSE 6,313 SE 4,282 SE 10,156 SSE 6,335 SSE 6,309 SSE 6,220 SSE
Research Institute
KAFB Firestation
#4 (Bldg, 9002) ~11AO3SSW 11159SSW  5332SSW 3,742 SW 9,859 SSW 6,418 SSW 6,374 SSW 6,278 SSW
KAFB Landfill 1,650 SSE 1,163SSE 4,918 NNE 7,084 N 747 E 4,027 N 4,068 N 4,174 N
Loop Housing 1,080 NW 1,568 NW 7,097 N 9,428 N 2,438 NNW 6,450 N 6,487 N 6,591 N
Manzano Offices ¢ oot oe 5364 SSE 3704 ENE 4,510 NE 4,646 SE 2563ENE 2,587 ENE 2,613 ENE
(Fire Station)
Maxwell Housing ~ 4,921W 5298 WW 8240 NW 10,562 NNW 5,338 WNW 8,219 NW 8,240 NW 8,318 NW
Zi’::i’r;’; Park 1,770 NW 2,270 NW 7,773 N 10,118 N 3,153 NNW 7,155 NNW 7,192 NNW 7,295 N
i alledetal 870 W 1,147 SW 6,439 N 8,785 N 1873NNW 5,834 NNW 5870 NNW 5,972 NNW
Credit Union
Sunport

2,941 SW 3,100W 5778 NNW 8150 NNW 2,783 WNW 5,601 NW 5625NW 5,710 NNW
(Bldg. 760)
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Table D.2—4. Distance (Meters) and Direction to NESHAP-Considered Receptor Locations from SNL/NM
(concluded)

] RITS AND
FACILITY (BLDG. 870) | (BLDG. 905) (BLDG. 6920) (I;IIE_?(/;IESQ;LI) (BLDG. 6580) | (BLDG. 6588) | (BLDG. 6590)

66671 1890100—T1820-S13/30d SIAMS WN/INS [euld

Lel-d

Sunport

P 2 851 W 9,128 NNW 3226 WNW 6,488 NNW 6,515 NNW 6,605 NNW
Technical Onsite — g ooy 7,431 N 642NW  4,475NNW  4511NNW 4,613 NNW
Inspection Facility

Source: SNL/NM 1996u

ACRR: Annular Core Research Reactor

ECF: Explosive Components Facility

HCF: Hot Cell Facility

HERMES III: High-Energy Radiation Megavolt Electron Source Il

KAFB: Kirtland Air Force Base

MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility

RITS: Radiographic Integrated Test Stand

RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
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Table D.2-5. Distance (Meters) and Direction to Core Receptor Locations from SNL/NM

]
AR | s

A Il | (BLDG. | (BLDG. | (BLDG.
970) = 6580) 6588) 6590)

FACILITY

(BLDG.
870)

MWL

(BLDG.
6920)

RITS AND

HCF

Child Development Center-East 1,729 NW 2,455 NW 6,683 NNW 9,749 N 2,927 NNW 6,898 NNW 6,898 NNW 6,898 NNW
Child Development Center-West 5,487 WNW 6,094 WNW 8,653 NW 11,266 NNW 6,031 WNW 8,984 NW 8,984 NW 8,984 NW
Coronado Club 1,528 NW 2,268 NW 6,630 NNE 9,732 N 2,803 NNW 6,862 NNW 6,862 NNW 6,862 NNW
Golf Course Clubhouse’ 3,751 SSE 3,289 SSE 3,092 NNE 5,037 N 2,360 SSE 2,004 NNE 2,048 NNE 2,150 NNE
Kirtland

Elementary School 5920 W 6,489 WNW 8,784 NW 11,309 NNW 6,341 WNW 9,107 NW 9,107 NW 9,107 NW
Kirtland Underground

Munitions and Maintenance 4,321S 3,973 SSW 2,036 N 4,414 NNW 2,811 SSW  1,770NW 1,798 NW 1,866 NW
Storage Complex (KUMMSC)*

Lovelace Hospital 3,764 WNW 4,386 WNW 7,364 NNW 10,185 NNW 4,454 NNW 7,644 NNW 7,644 NNW 7,644 NNW
National

Atomic Museum 1,120 WNW 1,767 WNW 5,835 NNW 8,937 N 2,079 NNW 6,065 NNW 6,065 NNW 6,065 NNW
Riding Stables’ 4,861 SSE 1,276 WNW 2,985 NE 4,421 NNE 3,543 SE 1,754 NE 1,791 NE 1,859 NE
Sandia Base Elementary 1,572 NNW 22’2%077,\"\:\\‘/\\;\/ 6,817 NNE 9,921 NNW 2,961 NNW 7,176 N 7,176 N 7,176 N
Shandiin 1,670 W

Day Care Center 1,673 WNW 2,279 WNW 5,981 NNW 9,026 N 2,432 NW 6,240 NNW 6,240 NNW 6,240 NNW
Veterans Affairs Medical 3,623 W 7,372NW  7,372NW 7,372 NW
Center 3,650 WNW oAU | BRETNIND | HIEOIIILT  €hecs b 7,201 NNW 7,201 NNW 7,201 NNW
Wherry 2,861 WNW

Elementary School 2,124 WNW 2.860 NW 6,881 NNW 9,739 NNW 3,091 NW 6,997 NNW 6,997 NNW 6,997 NNW
Zia Park Housing’ 1,860 W 2,171 W 6,351 NNW 8,739 NWW 2,331 NW 5,934 NNW 5,965 NNW 6,061 NNW

Source: SNL/NM 1996u

ACRR: Annular Core Research Reactor
ECF: Explosive Components Facility
HCF: Hot Cell Facility

HERMES III: High-Energy Radiation Megavolt Electron Source Il

MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility

SPR: Sandia Pulsed Reactor

2Also a NESHAP-considered receptor location
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Table D.2—6. Distance (Meters) and Direction to Offsite Receptor Locations From SNL/NM

FACILITY

Albuquerque City

6,212 SW 6,269 WSW 5,528 WNW 7,472 NW 5,510 WSW 6,084 WNW 6,083 WNW 6,118 WNW

Offices

East Resident 18,695 ESE 18,352 NNE  17,917E 17.291E  18,294ESE 16,991 E 16,836 E 16,008 E
Eubank Gate Area

(Building 5895) 720 NE 862 ESE 6.746 N 8960N 2,022 NNE 5.908 N 5.949 N 6,055 N
LT LR 2851 ESE  25520E 6554 NNE  8379NNE  2989ENE  5435NNE 5479 NNE 5 576 NNE
Subdivision

Isleta Gaming 16,354 SW 16,309 SW 12,150 WSW 11,907 WSW 15,298 SW 13,366 WSW 13,332 WSW 13,278 WSW

Palace

Northeast Resident 7,562 ESE 7,199 ESE 8,340 ENE 8,999 NE 7.235E 7,145 ENE 7,175 ENE 7,220 ENE
?Z’;(’Jf’s')‘ ety 13533 SE 13,099 SE 9,472 ESE 7,829 ESE 12,381 SE 9,123 SE 9,110 SE 9,045 SE

;’dg’s ‘z e 5851 W  5799SW  4224WNW  6,184NW 4,871 WSW 4,829 WNW 4,825 WNW 4,854 WNW

Source: SNL/NM 1996u

ACRR: Annular Core Research Reactor

ECF: Explosive Components Facility

HCF: Hot Cell Facility

HERMES III: High-Energy Radiation Megavolt Electron Source |l
MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility

RITS: Radiographic Integrated Test Stand

RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor

USGS: U.S. Geological Survey
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Table D.2—7. Summary of Dose Estimates to Each of the
SNL/NM Receptors from No Action Alternative Emissions

R | Ao | HCF m RMWMF |  ECF

S LA AN SR DN

ONSITE and/or SPECIAL POTENTIAL MEI (mrem/yr)

[c]3
Bldg.
870)

RITS
Bldg.

970)

Building 20706 1.5x10*  2.3x10° 4.4x10° 2.2x10° 7.3x10° 7.8x10° 2.3x10° 1.0x10" 5.6x10° 7.0x10° 2.8x10°
Building 24499 9.6x10° 1.5x10° 2.9x10° 1.4x10% 2.0x10° 6.7x107 2.0x10° 7.3x10° 6.1x10° 2.0x10° 2.0x10°
g;‘fi’lﬁ;g;gfjg’”§’7’;ej)"’“"” 9.0x10° 1.4x10° 2.7x10° 1.2x10°% 5.2x10%° 6.8x107 4.4x10° 2.1x10° 1.5x10° 5.2x10° 1.2x10°
gz;lf Development Center- 4 954 15410° 2.9x10° 1.5x10° 1.3x10° 8.3x107 1.8x10° 2.9x10° 3.6x10° 1.3x10° 1.8x10°
f,’,’e’i‘zne"e"”""e”“e"te" 1.1x10"  1.7x10° 3.2x10° 1.8x107 2.1x10° 8.4x107 2.1x10° 8.3x10° 7.3x10° 2.0x107 1.9x10?
Coronado Club 1.0x10* 1.5x10° 2.9x10° 1.5x10° 1.5x10° 6.3x107 1.8x10° 3.2x10° 4.2x10° 1.4x10° 2.0x10*
gj;‘;rt:fc"e',',{‘;'r’ 8.9x10° 1.4x10° 2.6x10° 1.2x10% 4.1x10%° 5.7x107 4.0x10° 2.2x10° 1.6x10* 3.9x10° 1.2x10°
Golf Course Clubhouse 5.4x10* 9.0x10° 1.8x10" 7.0x10° 2.1x10° 2.0x10° 4.7x10° 1.1x10° 6.7x10" 2.0x10° 7.2x10°
ZZ’{:,fg,‘,'gffce Area 3.4x10* 5.6x10" 1.1x10" 4.4x10% 3.8x10° 1.5x10° 3.9x10° 1.7x10° 9.7x10* 3.7x10° 4.5x107
kﬂ:ﬁi‘;ﬁ;’;ﬁ:ﬂ{gfg’y 8.6x10° 1.3x10° 2.5x10° 1.2x10% 3.3x10%° 5.5x10%° 4.0x10° 1.8x10° 1.3x10* 3.2x10° 1.2x10°
Kirtland 4 5 5 2 9 7 6 9 4 7 2
Elementary School 1.1x10 1.6x10° 3.1x10 1.8x10 1.8x10 8.2x10 2.1x10 7.6x10 7.3x10 1.7x10° 1.9x10
’(‘g,‘;ZF ;’gffz")t"’" #4 1.3x10°  2.0x10° 3.7x10° 1.7x107 1.6x10™° 1.3x10° 9.8x1° 2.4x10° 1.8x10° 1.6x10° 1.7x10°
KAFB Landfill 1.9x10*  3.0x10° 5.9x10° 2.6x1° 1.5x107 9.8x10"7 2.9x10° 5.8x10° 2.4x10° 1.4x10° 2.9x10”
Kirtland Underground

%Z;’;:Z’fngg‘;tomge 1.3x10° 2.1x10* 4.2x10* 1.5x10° 1.0x10° 4.0x10° 7.5x10° 9.9x10° 7.4x10* 9.8x107 1.5x10"
Complex (KUMMSC)

Loop Housing 9.1x10° 1.4x10° 2.7x10° 1.4x10% 2.2x10° 6.0x107 1.9x10° 5.8x10° 7.0x10° 2.1x10° 2.1x10?
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Table D.2—7. Summary of Dose Estimates to Each of the SNL/NM
Receptors from No Action Alternative Emissions (continued)

h‘;‘c'g; ASI'ER HCF m RMWMF |  ECF NGF RITS

6590) | g5gs) | 6588) | 5580) | 970) 6920) | 905) | 870) | 970)

Lovelace Hospital 8.4x10° 1.3x10° 2.4x10° 1.3x10% 4.1x10° 7.2x107 2.4x10° 1.3x10° 1.2x10° 4.1x10" 1.4x10°
%’r’:‘;’zt‘,’f,:')‘“ 2.7x10*  4.3x10° 8.6x10° 3.3x10° 2.6x10° 1.2x10° 4.9x10° 5.1x10° 3.5x10" 2.6x107 3.4x10*
Maxwell Housing 1.3x10°  1.9x10° 3.7x10° 2.1x10° 3.0x10° 9.0x107 2.3x10° 1.0x10° 9.4x10° 2.9x10° 2.2x10°
National Atomic Museum 1.2x10* 1.9x10° 3.6x10° 1.8x10° 3.3x10° 1.0x10° 2.1x1° 5.2x10° 7.2x10° 2.4x10° 2.5x10?
Pershing Park Housing 7.6x10° 1.4x10° 2.7x10° 1.4x10% 1.1x10° 5.3x107 1.7x10° 3.2x10° 3.5x10° 1.1x10° 1.7x10?
Riding Club/Stables 5.1x10° 8.8x10° 1.8x10* 6.2x10% 5.5x10° 1.8x10° 5.5x10° 8.5x10° 4.5x10" 5.2x107 6.3x10°

Sandia Base Elementary 7.8x10° 1.2x10° 2.3x10° 1.2x10% 1.3x10° 6.1x107 2.5x10° 3.2x10° 4.1x10° 1.3x10° 1.7x10?
Sandia Federal Credit Union ~ 1.3x10* 2.0x10° 3.8x10° 1.9x10° 4.1x10° 6.9x107 2.1x10° 9.7x10" 1.2x10° 4.1x10° 3.1x10°
Shandiin Day Care Center ~ 1.2x10* 1.8x10° 3.4x10° 1.7x10° 2.0x10° 9.7x107 2.0x10° 3.5x10° 4.6x10° 1.9x10° 2.2x10°
Sunport (Bldg. 760) 1.4x10° 3.6x10° 7.0x10° 3.7x10° 1.6x10° 1.0x10° 3.2x10° 2.4x10° 1.7x10° 1.6x10° 3.9x10”
Sunport (Bldg. 1064) 1.1x10*  1.7x10° 3.2x10° 1.6x107 1.1x10° 8.2x107 2.8x10° 2.3x10° 2.0x10° 1.1x10° 1.8x10*

Technical Onsite
Inspection Facility

1.9x10* 3.0x10° 5.9x10° 2.8x10° 3.1x107 9.7x107 2.7x10° 6.9x10° 3.9x10° 2.9x10° 3.3x10°

Veterans Affairs
Medical Center

Wherry Elementary School ~ 9.8x10° 1.5x10° 2.8x10° 1.5x10° 1.0x10° 7.9x107 2.5x10° 2.4x10° 2.9x10° 9.8x10" 1.8x10*
Zia Park Housing 1.2x10*  1.9x10° 3.7x10° 1.9x107 2.2x10° 8.9x107 2.9x10° 4.2x10° 3.9x10° 2.1x10° 2.4x10”
OFFSITE POTENTIAL MEI (mrem/yr)

Albuquerque City Offices 1.9x10"  4.4x10° 5.4x10° 4.1x107 5.5x10° 6.4x10° 2.2x10° 1.3x107 1.0x10° 1.2x10° 5.1x10”
East Resident 1.2x10° 1.8x10° 3.4x10° 1.4x10° 1.5x10" 4.3x10° 1.7x10° 1.2x107 9.5x10° 3.2x10™ 2.4x10°

Eubank Gate Area
(Bldg. 8895)

1.6x10" 2.3x10° 4.5x10° 2.5x10° 5.2x10° 7.9x107 2.5x10° 1.4x10° 1.4x10° 5.1x107 2.7x10°

1.0x10*  3.3x10° 3.2x10° 2.8x10° 2.8x10° 4.9x10° 1.9x10° 1.9x107 1.7x10° 6.1x10° 4.5x10°
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Table D.2—7. Summary of Dose Estimates to Each of the SNL/NM
Receptors from No Action Alternative Emissions (concluded)

h‘:‘c'g; ASI'ER HCF m RMWMF |  ECF NGF RITS

6500) | g5gs) | 6588) | 5580) | 970) 6920) | 905) | 870) | 970)

Four Hills Subdivision 1.2x10"  3.5x10° 3.6x10° 3.1x10° 8.6x10° 4.9x10° 1.9x10° 1.3x10" 1.0x10® 1.9x10® 4.1x10”
Isleta Gaming Palace 2.7x10° 2.0x10° 7.7x10° 1.7x10% 4.1x10" 4.6x10° 9.1x10° 1.2x107 9.6x10° 9.0x10™ 2.7x10?
Northeast Resident 5.3x10° 2.4x10° 1.6x10° 2.0x10% 8.3x10™ 4.5x10° 1.8x10° 1.2x107 9.6x10° 1.8x10° 3.0x10°
Seismic Center (USGS) 3.3x10°  2.1x10° 9.6x10° 1.7x10° 1.1x10™° 4.4x10° 1.8x10° 1.2x107 9.5x10° 2.3x10™ 2.7x10°
Tijeras Arroyo (West) 2.7x10° 5.7x10° 7.8x10° 5.3x10” 7.9x10° 7.5x10° 2.4x10° 1.3x107 1.0x10® 1.7x10° 6.3x10”
?g:g(l).s_rrze%v/%sf 2.54x10° 5.35x10° 7.2x10°  4.61  2.1x107 6.16x10" 3.24x10° 4.19x10° 0.322 4.5x10° 5.0

Sources: DOE 1997e, SNL/NM 1998a

ACRR: Annular Core Research Reactor

DP: Defense Programs

ECF: Explosive Components Facility

HCF: Hot Cell Facility

HERMES III: High-Energy Radiation Megavolt Electron Source Il
KAFB: Kirtland Air Force Base

MEI: maximally exposed individual

Mo-99: molybdenum-99 and other medical isotopes production
mrem/yr: millirems per year

MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility

rem: Roentgen equivalent, man

RITS: Radiographic Integrated Test Stand

RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor

USGS: U.S. Geological Survey
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Table D.2—8. Summary of Dose Estimates to each of the SNL/NM Receptors
from Expanded Operations Alternative Emissions from each SNL/NM Facility a

[ ] [ 1
SPR hfl‘f_'g‘g Ag';R HCF RMWMF |  ECF RITS
RECEPTORS Bldg. Bldg. MWL Bldg. | (Bldg. Bldg. | TOTAL

6500) | (Bldg. | (Bldg. -gr g5 6920) | 905) | 870) | 970)

6588) | 6588)
ONSITE and/or SPECIAL POTENTIAL MEI (mrem/yr)

Building 20706 4.6x10"  4.5x10°  1.3x10* 0.072 2.1x107 7.8x107 2.3x10° 1.0x107 5.6x10° 9.3x10° 7.8x10°
Building 24499 3.0x10*  3.0x10° 8.6x10° 0.048 5.9x10° 6.0x107 2.0x10° 7.3x10° 6.1x10° 2.6x10° 5.5x10°
Civil Engineering

Research Facility 2.8x10°  2.8x10° 8.0x10° 0.039 1.5x10° 6.8x107 4.4x10° 2.1x10° 1.5x10* 6.9x10° 4.0x10°
(Bldg. 5701)

Child Development 3.2x10° 3.0x10° 8.6x10° 0.05 3.9x10° 8.3x107 1.8x10° 2.9x10° 3.6x10° 1.7x10° 5.4x10°
Center-East . ) ) ) ) ) . . . ; )

Child Development 3.6x10° 3.3x10° 9.5x10° 0.061 6.0x10° 8.4x107 2.1x10° 8.3x10° 7.3x10* 2.7x107 6.2x10°
Center-West . ) ) ) ) ) . . . ) )
Coronado Club 3.2x10"  3.0x10° 8.7x10° 0.05  4.4x10° 6.3x107 1.8x10° 3.2x10° 4.2x10° 1.9x10° 5.5x10?

Coyote Canyon

-4 5 5 9 =7 -6 -9 -4 -8 -2
Control Center 2.8x10 2.7x10 7.9x10 0.039 1.2x10 5.7x10 4.0x10 2.2x10 1.6x10 5.2x10° 4.0x10

Golf Course Clubhouse ~ 1.7x10°  1.8x10" 5.4x10" 0.23  6.2x10° 2.0x0°  4.7x10° 1.1x10° 6.7x10" 2.7x10° 2.3x10*

Golf Course

B -4 -4 7 -6 -6 -8 -4 -6 1
Maintenance Area 1.1x10 1.1x10 3.3x10 0.15 1.1x10 1.5x10 3.9x10 1.7x10 9.7x10 4.9x10° 1.5x10

Lovelace Respiratory

-4 -5 -5 -10 7 -6 -9 -4 -8 2
Research Institute 2.7x10 2.6x10 7.4x10 0.041  9.5x10 5.5x10 4.0x10 1.8x10 1.3x10 4.2x10° 4.2x10

Kirtland

3.5x10" 3.3x10° 9.3x10° 0.06 5.2x10° 8.2x107 2.1x10° 7.6x10° 7.3x10* 2.3x10" 6.1x10°
Elementary School

KAFB Firestation #4

-4 5 -4 -10 6 6 9 -4 -8 o)
(Bldg. 9002) 4.0x10 4.0x10 1.1x10 0.058 4.6x10 1.3x10 9.8x10 2.4x10 1.8x10 2.1x10° 5.9x10

KAFB Landfill 6.0x10"  6.1x10° 1.8x10" 0.088 4.2x107  9.8x107 2.9x10° 5.8x10° 2.4x10° 1.8x10° 9.1x10°

Kirtland Underground
Munitions and
Maintenance Storage
Complex (KUMMSC)

4.3x10°  4.2x10"  1.3x10° 050  3.0x10° 4.0x10° 7.5x10° 9.9x10° 7.4x10" 1.3x10° 5.1x10"
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Table D.2—-8. Summary of Dose Estimates to each of the SNL/NM Receptors

from Expanded Operations Alternative Emissions from each SNL/NM Facility a (continued)
RMWMF ECF RITS
Bldg. Bldg. Bldg.
Loop Housing 2.9x10" 2.9x10° 8.2x10° 0.046  6.3x10°  6.0x107 1.9x10° 5.8x10° 7.0x10° 2.8x10° 5.3x10°
Lovelace Hospital 2.6x10"  2.5x10° 7.2x10° 0.043 1.2x10°  7.2x107  2.4x10° 1.3x10° 1.2x10° 5.4x107 4.5x10°
’(";:fez‘;'lgtz,ff)‘“ 8.6x10" 8.7x10° 2.6x10* 0.11  7.6x10° 1.2x10° 4.9x10° 5.1x10° 3.5x10" 3.4x107 1.1x10®
Maxwell Housing 4.1x10* 3.9x10° 1.1x10* 0.070 8.6x10° 9.0x10° 2.3x10° 1.0x10° 9.4x10° 3.8x10" 7.2x10°
National Atomic Museum 3.9x10*  3.7x10°  1.1x10" 0.061 9.5x10° 1.0x10° 2.1x10° 5.2x10° 7.2x10° 3.2x10° 6.9x107
Pershing Park Housing ~ 2.4x10* 2.8x10° 8.0x10° 0.047 3.2x10° 5.3x107 1.7x10° 3.2x10° 3.5x10° 1.4x10° 5.1x10*
Riding Stables 1.6x10°  1.8x10° 5.3x10° 0.21  1.6x10° 1.8x10° 5.5x10° 8.5x10° 4.5x10" 6.9x107 2.1x10"
Sandia Base Elementary ~ 2.5x10"  2.4x10° 6.8x10° 0.039 3.8x10° 6.1x107 2.5x10° 3.2x10° 4.1x10° 1.7x10° 4.3x10*
iﬁ’:ﬂ“ﬁi‘;’“’ 4.0x10*  3.9x10° 1.1x10" 0.064 1.2x107 6.9x107 2.1x10° 9.7x10° 1.2x10° 5.4x10° 7.7x10°
iz";;’:’r"” neiy e 3.7x10*  3.6x10° 1.0x10* 0.058 5.8x10° 9.7x107 2.0x10° 3.5x10° 4.6x10° 2.5x10° 6.3x10”
Sunport (Bldg. 1064)  3.4x10"  3.3x10° 9.5x10° 0.055 3.2x10° 8.2x107  2.8x10° 2.3x10° 2.0x10° 1.4x10° 5.7x10°
Sunport (Bldg. 760) 4.3x10"  7.1x10° 2.1x10* 0.12  4.7x10° 1.0x10° 3.2x10°  2.4x10° 1.7x10° 2.1x10° 1.2x10"
Technical Onsite 4 5 4 7 7 6 9 3 5 2
Inspection Facility 6.1x10*  6.0x10°  1.8x10* 0.093 8.9x107 9.7x107 2.7x10° 6.9x10° 3.9x10° 3.8x10° 9.8x10
ﬁ"d‘;ffi’c‘;'}scﬂz’r’s 5.0x10%  4.6x10° 1.3x10* 0.082 1.5x10° 7.9x107 2.5x10° 1.4x10° 1.4x10° 6.8x107 8.4x10?
Z’,’;’;{ Elementary 3.1x10*  2.9x10° 8.4x10° 0.049 3.0x10° 7.9x107 2.5x10° 2.4x10° 2.9x10° 1.3x10° 5.2x107
Zia Park Housing 3.9x10* 3.8x10° 1.1x10" 0.062 6.4x10° 8.9x107 2.9x10° 4.2x10° 3.9x10° 2.8x10° 6.6x10°
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Table D.2—8. Summary of Dose Estimates to each of the SNL/NM Receptors
from Expanded Operations Alternative Emissions from each SNL/NM Facility a (concluded) |

I
ACRR ACRR
M0-99 HCF RMWMF ECF RITS

g. Bldg. MWL Bldg. Bldg. : Bldg. | TOTAL
. (Bldg. | (Bldg. | 6580)  (Bldg. | 6920) | 905) | 870) | 970)
6588) | 6588) 970)
OFFSITE POTENTIAL MEI (mrem/yr)

Albuguerque City Offices 6.0x10*  8.910° 1.6x10° 0.14  1.6x10° 6.4x10° 2.2x10° 1.3x107 1.0x10° 7.2x107 1.5x10"

East Resident 3.7x10° 3.5x10° 1.0x10° 0.048 4.2x10™" 4.3x10° 1.7x10° 1.2x107 9.5x10° 1.9x10° 5.8x10”

Eubank Gate Area

-4 5 5 -8 6 5 7 2 6 -1
(Bldg. 8895) 3.3x10 6.5x10 9.5x10 0.095 8.1x10 4.9x10 1.9x10 1.9x10 1.7x10 3.6x10° 1.1x10

Four Hills Subdivision ~ 3.8x10*  7.0x10° 1.1x10* 0.10 2.5x10° 4.9x10° 1.9x10° 1.3x107 1.0x10® 1.1x10° 1.1x10"

Isleta Gaming Palace  8.6x10°  4.0x10°  2.3x1° 0.056 1.2x10™° 4.6x10° 2.1x10° 1.2x107 9.6x10° 5.1x10° 6.6x10?

Northeast Resident 1.7x10*  4.8x10° 4.7x10° 0.068 2.4x10° 4.5x10° 1.8x10° 1.2x107 9.6x10° 1.1x10" 7.8x10*

Seismic Center (USGS)  1.1x10°  4.2x10° 2.9x10° 0.058 3.1x10™ 4.4x10° 1.8x10° 1.2x107 9.5x10° 1.4x10° 6.8x10°

Tijeras Arroyo (West) ~ 8.6x10°  1.1x10" 2.3x10" 0.18  2.3x10° 7.5x10° 2.4x10° 1.3x10" 1.0x10° 1.010° 1.9x10"

POPULATION DOSE

7 4 3 6 5
(person-rem) 0.0801 0.0107 0.0216 15.4 6.06x10° 6.16x10° 3.24x10° 4.19x10° 0.322  2.69x10 15.8

Sources: DOE 1997e, SNL/NM 1998a

ACRR: Annular Core Research Reactor

DP: Defense Programs

ECF: Explosive Components Facility

HCF: Hot Cell Facility

HERMES II: High-Energy Radiation Megavolt Electron Source II
KAFB: Kirtland Air Force Base

MEI: maximally exposed individual

Mo-99: molybdenum-99 and other medical isotopes production
mrem/yr: millirems per year

MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility

rem: Roentgen equivalent, man

RITS: Radiographic Integrated Test Stand

RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor

USGS: U.S. Geological Survey

a|fimplemented, the Microsystems and Engineering Sciences Applications (MESA) Complex configuration would not change the dose estimates under the Expanded Operations Alternative.
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Table D.2—-9. Summary of Dose Estimates to each of the SNL/NM Receptors
from Reduced Operations Alternative Emissions from each SNL/NM Facility

" pr | ACRR | ACRR [ ]|
SPR | (voooy | (Dp HCF
RECEPTORS Bldg. Bldg.
 (Bldg. |

y. | (Bldg, |
6590) |~¢588) | 6588) | 6°80)

ONSITE and/or SPECIAL POTENTIAL MEI (mrem/yr)

| (Bldg. |
970)

Bldg.
6920)

ECF
Bldg.
905)

870)

RITS
Bldg.
970)

TOTAL

Building 20706 4.4x10° 4.9x10° 0 2.2x10° 5.8x10° 7.8x10"7 2.3x10° 1.0x10° 5.6x10° 1.2x10° 7.8x10°
Building 24499 2.9x10° 3.3x10° 0 1.4x10° 1.6x10° 6.0x107 2.0x10° 7.3x10° 6.1x10° 3.3x107 7.5x10°
g"c’i’lﬁ;g;gfj;’”ggej)e‘"‘” 2.7x10° 3.1x10° 0 1.2x10° 4.2x10™ 6.8x107  4.4x10° 2.1x10™° 1.5x10" 8.6x10° 1.4x10°
EZ;’;’ Development Center- 4 155 33410° 0 1.5x10° 1.1x10° 8.3x107 1.8x10° 2.9x10° 3.6x10° 2.1x107 5.1x10°
%’;ﬁ‘;"’e"e“"’"’e”tce”te" 3.4x10° 3.6x10° 0  1.8x10° 1.7x10™° 8.4x107 2.1x10° 8.3x10%° 7.3x10¢ 3.4x10° 2.6x10°
Coronado Club 3.0x10° 3.3x10° 0 1.5x10° 1.2x10° 6.3x107 1.8x10° 3.2x10° 4.2x10° 2.4x107 5.7x10°
gz{‘t’fjlcc“e’,',{‘e"r’ 2.7x10° 2.9x10° 0 1.2x10° 3.3x10™ 5.7x107  4.0x10° 2.2x10™° 1.6x10" 6.5x10° 1.4x10°
Golf Course Clubhouse 1.6x10* 2.0x10° 0 7.0x10° 1.7x10° 2.0x10° 4.7x10° 1.1x10° 6.7x10" 3.4x107 7.9x10°
j‘r’:{, Course Maintenance 4 4,754 9 2y90° 0 4.4x10° 3.1x10° 1.5x10° 3.9x10° 1.7x10° 9.7x10" 6.1x107 5.5x10°
,L;gjf,‘:?,’, ’;:jf,’t’;’::’y 2.6x10° 2.8x10° 0 1.2x10° 2.6x10™ 5.5x107 4.0x10° 1.8x10™ 1.3x10* 5.3x10° 1.4x10°
ggf,‘;:‘:ary School 3.3x10° 3.6x10° 0 1.8x10° 1.4x10™° 8.2x107 2.1x10° 7.6x10™° 7.3x10* 2.9x10° 2.5x10°
’(‘g};zF ’g’gf,f?")t"’” #4 3.8x10° 3.7x10° 0  1.7x10° 1.3x10™ 1.3x10° 9.8x10° 2.4x10%° 1.8x10° 2.6x10° 1.9x10°
KAFB Landfill 5.7x10° 6.7x10° 0 2.6x10° 1.2x10° 9.8x107 2.9x10° 5.8x10° 2.4x10° 2.3x10° 5.0x10°
Kirtland Underground

Munitions and Maintenance  4.1x10" 4.6x10° 0 1.5x10° 8.3x10™° 4.0x10° 7.5x10° 9.9x10™° 7.4x10" 1.6x10" 1.6x10°
Storage Complex (KUMMSC)

Loop Housing 2.8x10° 3.2x10° 0 1.4x10° 1.7x10° 6.0x107 1.9x10° 5.8x10° 7.0x10° 3.5x10° 8.4x10°
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Table D.2—-9. Summary of Dose Estimates to each of the SNL/NM Receptors
from Reduced Operations Alternative Emissions from each SNL/NM Facility (continued)

RMWMF ECF
Bldg. Bldg.
Lovelace Hospital 2.5x10° 2.7x10° 0 1.3x10° 3.3x10%° 7.2x107  2.4x10° 1.3x10° 1.2x10° 6.8x10° 2.8x10°
’(",g:':‘;';zt?c{f)‘“ 8.2x10° 9.5x10° 0  3.3x10° 2.1x10™ 1.2x10° 4.9x10° 5.1x10™ 3.5x10* 4.3x10° 3.8x10°
Maxwell Housing 3.9x10° 4.3x10° 0 1.2x10° 2.4x10%° 9.0x10" 2.3x10° 1.0x10° 9.4x10" 4.8x10° 2.2x10°
National Atomic Museum  3.7x10° 4.0x10° 0 1.8x10° 2.6x10° 1.0x10° 2.1x10° 5.2x10° 7.2x10° 4.0x10”7 9.0x10°
Pershing Park Housing 2..3x10° 3.1x10° 0 1.4x10° 8.9x10™ 5.3x107 1.7x10° 3.2x10° 3.5x10° 1.8x107 4.9x10°
Riding Club 1.5x10* 2.0x10° 0 6.2x10° 4.4x10™ 1.8x10° 5.5x10° 8.5x10° 4.5x10" 8.6x10° 6.8x10°
Sandia Base Elementary ~ 2.4x10° 2.6x10° 0 1.2x10° 1.1x10° 6.1x107 2.5x10° 3.2x10° 4.1x10° 2.1x107 4.1x10°
Sandia Federal Credit Union  3.8x10° 4.3x10° 0 1.9x10° 3.3x10° 6.9x107  2.1x10° 9.7x10° 1.2x10° 6.8x107 1.4x10°
Shandiin Day Care Center  3.5x10° 3.9x10° 0 1.7x10° 1.6x10° 9.7x107 2.0x10° 3.5x10° 4.6x10° 3.1x107 6.3x10°
Sunport (Bldg. 1064) 3.2x10° 3.6x10° 0 1.6x10° 8.9x10™ 8.2x107 2.8x10° 2.3x10° 2.0x10° 1.8x10" 3.6x10°
Sunport (Bldg. 760) 4.1x10°  7.7x10° 0 3.7x10° 1.3x10° 1.0x10° 3.2x10° 2.4x10° 1.7x10° 2.6x10" 5.4x10°
;,‘fs‘,',’gégf’o’n";’;gflty 5.8x10° 6.5x10° 0  2.8x10° 2.5x10° 9.7x107 2.7x10° 6.9x10™° 3.9x10° 4.8x10° 6.8x10°
,'f,‘:fj’i’c‘f,’;scﬁnfft‘;’r’s 4.8x10° 5.0x10° 0  25x10° 4.2x10%° 7.9x107 2.5x10° 1.4x10° 1.4x10° 8.5x10° 4.0x10°
Wherry Elementary School 2.9x10° 3.2x10° 0 1.5x10° 8.3x10™ 7.9x107 2.5x10° 2.4x10° 2.9x10° 1.6x10" 4.5x10°
Zia Park Housing 3.7x10° 4.1x10° 0 1.9x10° 1.8x10° 8.9x107 2.9x10° 4.2x10° 3.9x10° 3.5x10° 5.8x10°
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Table D.2—-9. Summary of Dose Estimates to each of the SNL/NM Receptors
from Reduced Operations Alternative Emissions from each SNL/NM Facility (concluded)

] [ ]
SPR @gg‘; Ag';R HCF RMWMF |  ECF RITS
RECEPTORS Bldg. | pr Bldg. Bldg. Bldg. Bldg. | TOTAL

| (Bldg. |g-g5y | (Bldg. 6920) | 905) | 870) | 970)

6590) ' ~g5g8) | 6588)

970)

OFFSITE POTENTIAL MEI (mrem/yr)

Albuquerque City Offices  5.7x10° 9.7x10° 0 4.1x10° 4.4x10™° 6.4x10° 2.2x10°  1.3x10° 1.0x10® 9.0x10° 1.5x10*

East Resident 3.5x10° 3.8x10° 0 1.4x10° 1.2x10% 4.3x10° 1.7x10° 1.2x10° 9.5x10° 2.4x10™ 1.1x10°

Eubank Gate Area

-5 -6 -3 -9 -6 -5 -8 2 -7 2
(Bldg. 8895) 3.1x10° 7.1x10 0 2.8x10° 2.2x10 4.9x10 1.9x10 1.9x10 1.7x10° 4.5x10° 2.0x10

Four Hills Subdivision 3.6x10° 7.6x10° 0 3.1x10° 6.9x10™ 4.9x10° 1.9x10° 1.3x10° 1.0x10° 1.4x10" 1.0x10”
Isleta Gaming Palace 8.2x10° 4.4x10° 0 1.7x10° 3.3x10" 4.6x10° 2.1x10° 1.2x10° 9.6x10° 6.4x10" 1.1x10°
Northeast Resident 1.6x10° 5.2x10° 0 2.0x10° 6.6x10" 4.5x10° 1.8x10° 1.2x10° 9.6x10° 1.4x10° 1.2x10°
Seismic Center (USGS) 1.0x10°  4.6x10° 0 1.7x10° 8.6x10™ 4.4x10° 1.8x10° 1.2x10° 9.5x10° 1.8x10° 1.1x10°
Tijeras Arroyo (West) 8.2x10° 1.2x10° 0 5.3x10° 6.4x10" 7.5x10° 2.4x10° 1.3x10° 1.0x10° 1.3x107 1.5x10”
POPULATION DOSE

7.6x10° 1.2x10° 0 0.461 1.7x10° 6.16x10° 3.24x10° 4.19x10" 0.322 3.4x10° 0.80

(person-rem/yr)

Sources: DOE 1997e, SNL/NM 1998a

ACRR: Annular Core Research Reactor

DP: Defense Programs

ECF: Explosive Components Facility

HCF: Hot Cell Facility

HERMES III: High-Energy Radiation Megavolt Electron Source Il
KAFB: Kirtland Air Force Base

MEI: maximally exposed individual

Mo-99: molybdenum-99 and other medical isotopes production
mrem/yr: millirems per year

MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility

rem: Roentgen equivalent, man

RITS: Radiographic Integrated Test Stand

RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor

USGS: U.S. Geological Survey

Airend 11y [eaibojoipey ‘Alend 4y — ¢ uoiaas ‘g xipuaddy




Appendix D, Section 2 - Air Quality, Radiological Air Quality

Table D.2—10. Calculated Dose Assessment Results for
SNL/NM Operations Under No Action, Expanded Operations,
and Reduced Operations Alternatives

ALTERNATIVE
DOSE TO
LOCATION
RECEPTOR EXPANDED
NO ACTION OPERATIONS® REDUCED OPERATIONS
KUMMSC 0.15 mrem/yr 0.51 mrem/yr NA
TOTAL DOSE E——
MEI ubank Gate
Building 8895 NA NA 0,02 mrem/yr
COLLECTIVE
DOSE TO Within 50-mi radius 5.0 person-rem/yr ~ 15.8 person-rem/yr  0.80 person-rem/yr
POPULATION

Sources: SNL/NM 1998a, DOE 1997e
KUMMSC: Kirtland