THE LOS ALAMOS NATIONAL LABORATORY SITE-WIDE
ENVIRONMENTAL IMPACT STATEMENT PROCESS

The United States Department of Energy (DOE) has a policy (10 Code of Federal Regulations [CFR]
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large,
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS

is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the
DOE site. The SWEIS analyzes four alternatives for the continued operation of LANL to identify the
potential effects that each alternative could have on the human environment.

The SWEIS Advance Notice of Intent, published infeeeral Registe(FR) on August 10, 1994 (59

FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received
during prescoping, DOE published the Notice of Intent to prepare the SWEISHadbeal Register

on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping
to provide opportunities for stakeholders to identify the issues, environmental concerns, and
alternatives that should be analyzed in the SWEIS. An Implementatioh Wésnpublished in
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included
a discussion of the issues reflected in public comments during scoping.

In addition to the required meetings and documents described above, the SWEIS process has included
a number of other activities intended to enhance public participation in this effort. These activities
have included:

» Workshops to develop the Greener Alternative described and analyzed in the SWEIS.

* Meetings with and briefings to representatives of federal, state, tribal, and local governments
during prescoping, scoping, and preparation of the draft SWEIS.

* Preparation and submission to the Los Alamos Community Outreach Center of information
requested by members of the public related to LANL operations and proposed projects.

* Numerous Open Forum public meetings in the communities around LANL to discuss LANL
activities, the status of the SWEIS, and other issues raised by the public.

The draft SWEIS was distributed to interested stakeholders for comment. The comment period
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced
in theFederal Registeras well as community newspapers and radio broadcasts. Public hearings were
held in Los Alamos, Santa Fe, and Espafiola, New Mexico, on June 9, 1998, June 10, 1998, and June
24, 1998, respectively.

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All
comments received, whether orally or in writing, were considered in preparation of the final SWEIS.
The final SWEIS includes a new volume IV with responses to individual comments and a discussion
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final
SWEIS Notice of Availability is published in the Federal Registdihe Record of Decision will
describe the rationale used for DOE’s selection of an alternative or portions of the alternatives.
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to
describe any mitigation measures that DOE commits to in concert with its decision.

L DOE National Environmental Policy Acegulations (10 CFR 1021) previously required that an implementation

plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for
this SWEIS.
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Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternativgs for
the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced Operations, anq (4)
Greener. Expanded Operations is DOE’s Preferred Alternative, with the exception that DOE would only
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE wquld
continue the historical mission support activities LANL has conducted at planned operational levels. In the
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently
foreseeable, including full implementation of the mission assignments from recent programmatic
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation,
basic science, materials science, and other nonweapons areas, while minimizing weapons activities. Undel
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL.
Analyses indicate little difference in the environmental impacts among alternatives. The primary
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL
employment changes, and electrical power demand.

Public Comment and DOE DecisionT he draft SWEIS was released to the public for review and commdgnt
on May 15, 1998. The comment period extended until July 15, 1998, although late comments|were
accepted to the extent practicable. All comments received were considered in preparation of thg final
SWEIS. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the Ig¢vel
of continued operation of LANL. This decision will be no sooner than 30 days after the Noticg¢ of
Availability of the final SWEIS is published in tirederal Register

L Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right Tr

left of the text.
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SMAC shipment mobility/accountability collection

SNL Sandia National Laboratories

SNM special nuclear material

SPCC Spill Prevention, Control, and Countermeasures

SRS Savannah River Site

SSM Stockpile Stewardship and Management

SST safe secure transport

START Strategic Arms Reduction Talks (or Treaty)

STC standard transportation container
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SWB
SWsC
TA
TCP
TEDE
TEEL
TFF
T
TLV
TRU
TRUPACT
TSFF
TSP
TSTA
TWA
TWISP
UBC
uc
UCL
UCNI
UCRL
UN
UNM
URF

u.S.
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standard waste box

sanitary waste system consolidation
Technical Area

traditional cultural property

total effective dose equivalent

temporary emergency exposure limit
Target Fabrication Facility

transport index

threshold limit value

transuranic (waste)

Transuranic Packaging Transporter
Tritium Science and Fabrication Facility
total suspended particulates

Tritium System Test Assembly (facility)
time-weighted average

Transuranic Waste Inspectable Storage Project
Uniform Building Code

University of California

upper confidence limit

unclassified controlled nuclear information
University of California Research Laboratory
University of Nevada

University of New Mexico

unit risk factor

United States



Abbreviations and Acronyms

U.S.C. United States Code

USDA U.S. Department of Agriculture

USFS U.S. Forest Service

USGS U.S. Geological Survey

USSR Union of Soviet Socialist Republics
VOC volatile organic compound

WAC waste acceptance criteria

WCRR Waste Characterization, Reduction, and Repackaging (facility)
WETF Weapons Engineering Tritium Facility
WIPP Waste Isolation Pilot Plant

WNR Weapons Neutron Research

WWTF Waste Water Treatment Facility
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Measurements and Conversions

VOLUME IlI
MEASUREMENTS AND CONVERSIONS

The following information is provided to assist the reader in understanding certain concepts in this
SWEIS. Definitions of technical terms can be found in volume I, chapter 10, Glossary.

SCIENTIFIC NOTATION

Scientific notation is used in this report to express very large or very small numbers. For example, the
number 1 billion could be written as 1,000,000,000 or, using scientific notation, ad.1a0slating

from scientific notation to a more traditional number requires moving the decimal point either right
(for a positive power of 10) or left (for a negative power of 10). If the value given is 29 mave

the decimal point three places (insert zeros if no numbers are given) to the right of its current location.
The result would be 2,000. If the value given is 2.0 ®,Ifiove the decimal point five places to the

left of its present location. The result would be 0.00002. An alternative way of expressing numbers,
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use
to scientific notation. For example, using the scientific notation for 1°xid@xponential notation

the 16 (10 to the power of 9) would be replaced by E+09. (For positive powers, sometimes the “+”
sign is omitted, and so the example here could be expressed as E09.) If the value is given & 2.0 x 10
in scientific notation, then the equivalent exponential notation is 2.0E-05.

UNITS OF MEASUREMENT

The primary units of measurement used in this report are English units with metric equivalents
enclosed in parentheses.

Many metric measurements presented include prefixes that denote a multiplication factor that is
applied to the base standard (e.qg., 1 kilometer = 1,000 meters). The following list presents these metric
prefixes:

giga 1,000,000,000 (PPE+09; one billion)
mega 1,000,000 (POE+06; one million)
kilo 1,000 (1&; E+03; one thousand)
hecto 100 (18 E+02; one hundred)

deka 10 (18, E+01; ten)

unit 1 (1¢; E+00; one)

deci 0.1 (10%; E-01; one tenth)

centi 0.01 (1&; E-02; one hundredth)
milli 0.001 (102; E-03; one thousandth)
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micro  0.000001 (18; E-06; one millionth)
nano 0.000000001 (1D E-09; one billionth)
pico  0.000000000001 (16 E-12; one trillionth)

DOE Order 5900.2AUse of the Metric System of Measuremengscribes the use of this system in

DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure
and corresponding symbols found throughout this report.

RADIOACTIVITY UNIT

Part of this report deals with levels of radioactivity that might be found in various environmental
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as
“activity” in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of
substance present, and concentrations are generally expressed in terms of curies per unit of mass or
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any
radionuclide that decays at the rate of 37 billion disintegrations per second. Disintegrations generally
include emissions of alpha or beta particles, gamma radiation, or combinations of these.

RADIATION DOSE UNITS

The amount of ionizing radiation energy received by a living organism is expressed in terms of
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent
and reported numerically in units of rem (Table MC—4). Rem is a term that relates ionizing radiation
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides
discussed in this document and their half-lives is included in Table MC-5.

CHEMICAL ELEMENTS

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in
Table MC-6.
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Measurements and Conversions

TABLE MC-1.—Conversion Table

MULTIPLY BY TO OBTAIN MULTIPLY BY TIO OBTAIN
ac 0.405 ha ha 2.47 ac
°F (°F -32) X 5/9 °C °C (°C x 9/5) + 32 °F
ft 0.305 m m 3.28 ft
ft2 0.0929 m? m? 10.76 ft2
fts 0.0283 mS mS3 35.3 fts
gal. 3.785 I I 0.264 gal.
in. 254 cm cm 0.394 in.

Ib 0.454 kg kg 2.205 Ib
mCi/km? 1.0 nCi/n? nCi/m? 1.0 mCi/kn?
mi 1.61 km km 0.621 mi
mi? 2.59 km? km? 0.386 mi?
mi/h 0.447 m/s m/s 2.237 mi/h
nCi 0.001 pCi pCi 1,000 nCi
0z 28.35 g g 0.0353 0z
pCill 10° uCi/ml uCi/mi 10° pCill
pCi/m® 1012 Ci/m3 Ci/m3 102 pCi/m®
pCi/m? 101° mCi/cr? mCi/cr? 10%° pCi/m®
ppb 0.001 ppm ppm 1,000 ppb
ton 0.907 metric ton metric ton 1.102 ton

Volume IlHix




LANL SWEIS

TABLE MC-2.—Names and Symbols for Units

TABLE MC-2.—Names and Symbols for Units of MeasureContinued
of Measure
NUMERICAL RELATIONSHIPS
LENGTH
SymMBOL M EANING
SymBOL NAME I -
< t
cm centimeter (1 x 16 m) ess than
< less than or equal to
ft foot .
. . > reater than
in. inch 9 . I
. > reater than or equal to
km kilometer (1 x 16 m) g q :
20 two standard deviations
m meter
mi mile TIME
mm millimeter (1 x 10° m) SYMBOL NAME
pm micrometer (1 x 18 m) d day
VOLUME h hour
SvymBOL NAME min minute
cm® cubic centimeter nsec nanosecond
ft3 cubic foot s second
gal. gallon yr year
in.3 cubic inch AREA
I liter
3 5 SymBOL NAME
m cubic meter =
ml milliliter (1 x 103 1) ac acre (640 per M
- cn? square centimeter
ppb parts per billion
- ft2 square foot
ppm parts per million
3 . ha hectare (1 x 1m?)
yd cubic yard
in.2 square inch
RATE km? square kilometer
SYMBOL NAME mi2 square mile
Cilyr curies per year
Z - pery MASS
cm’/s cubic meters per second
ft3s cubic feet per second SymBOL NAME
ft3/min cubic feet per minute g gram
gpm gallons per minute kg kilogram (1 x 18 o))
kglyr kilograms per year mg milligram (1 x 108 o))
km/h kilometers per hour Mg microgram (1 x 16 0)
mg/l milligrams per liter ng nanogram (1 x 18 s)]
MGY million gallons per year Ib pound
MLY million liters per year ton metric ton (1 x 16 0)
m3/yr cubic meters per year 0z ounce
mi/h or mph miles per hour
pCill microcuries per liter
pCi/l picocuries per liter
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TABLE MC-2.—Names and Symbols for Units

of MeasureContinued

TEMPERATURE
SymBOL NAME
°C degrees Celsius
°F degrees Fahrenheit
°K degrees Kelvin
SOUND/NOISE
SymBOL NAME
dB decibel
dBA A-weighted decibel

TABLE MC-3.—Names and Symbols for Units

of Radioactivity

RADIOACTIVITY

SymBOL NAME
Ci curie
cpm counts per minute
mCi millicurie (1 x 10° Ci)
UCi microcurie (1 x 18 Ci)
nCi nanocurie (1 x 18 Ci)
pCi picocurie (1 x 10 Ci)

TABLE MC—4.—Names and Symbols for Units
of Radiation Dose

RADIATION DOSE
SymBOL NAME
mrad millirad (1 x 10° rad)
mrem millirem (1 x 10° rem)
R roentgen
mR milliroentgen (1 x 16 R)
MR microroentgen (1 x IBR)

Volume IlHxi



LANL SWEIS

TABLE MC-5.—Radionuclide Nomenclature

SYMBOL RADIONUCLIDE |HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE
Am-241 americium-241 432 yr Pu-241 plutonium-241 14.4 yr
H-3 tritium 12.26 yr Pu-242 plutonium-242 3.8 X2y
Mo-99 molybdenum-99 66 hr Pu-244 plutonium-244 8.2 X0
Pa-234 protactinium-234 6.7 hr Th-231 thorium-231 255 hr
Pa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1d
Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4 x39r
Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7x1C yr
Pu-239 plutonium-239 24 x tgr ||u-238 uranium-238 45 x 2or
Pu-240 plutonium-240 6.5 x $@r

TABLE MC-6.—Elemental and Chemical Constituent Nomenclature
SYMBOL CONSTITUENT SYMBOL CONSTITUENT
Ag silver Pa protactinium
Al aluminum Pb lead
Ar argon Pu plutonium
B boron Sk sulfur hexafluoride
Be beryllium Si silicon
CO carbon monoxide SO sulfur dioxide
CO, carbon dioxide Ta tantalum
Cu copper Th thorium
F fluorine Ti titanium
Fe iron uranium
Kr krypton \Y, vanadium
N nitrogen W tungsten
Ni nickel Xe xenon
NO, nitrite ion Zn zinc
NO3 nitrate ion
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A

Accord Pueblos
E-25, E-40

Acid Canyon
C-131to C-132, C-142 to C-143,
G-107 to G-108, G-110to G-111

adverse effect(s)
D-8, E-22, E-27, E-30, E-38, G-121

ambient air quality standards (AAQS)
B-38, B-52 to B-54

americium
B-13, C-8, C-10, C-13, C-16, C-18,
C-20to C-21, C-23, C-25, C-28, C-30,
C-32, C-34, C-36, C-39 to C-40, C-42,
C-44 to C-46, C-48 to C-49,
C-51to C-53, C-55to C-56,
C-58to C-59, C-61, C-63, C-68, C-70,
C-73, C-75, C-77, C-80, C-82, C-85,
C-87, C-90, C-94, C-97, C-99, C-101,
C-131to C-132, C-136, C-139,
C-142 to C-143, C-145, C-151, C-154,
C-160 to C-161, D-46, D—48, D-50, D-54,
D-58, D-61, D-65, D-75, D-79, D-83,
D-87, D-91, D-96, D-102,
D-105 to D-106, D-131 to D-132, D-146,
D-148, D-151 to D-153, D—-158 to D-159,
D-166 to D-167, F-5, F-12, G-74, G-109,
G-124, G-151, G-197

Ancho Canyon
C-105to C-106, C-132to C-134

archaeological
E-1to E-2, E-4to E-7, E-11,
E-14 to E-15, E-24 to E-26, E-29, E-31,
E-38 to E-40, E-42 to E-43,
E—47 to E-48, E-51 to E-52,
E-55 to E-56, G-123

Area G
B-4, B-13, B-18 to B—20, B-22 to B-25,
D-41, G-45, G-91, G-95 to G-96, G-99,

G-114, G-118, G-123, G-131,

G-144 to G-145, G-152 to G-153, G-182,
G-184 to G-185, G-187 to G-189, G-192,
G-194 to G-198, G-204, G-274 to G-275

Area L
G-34, G-139, G-142, G-146

ARIES
G-80, G-275

Atlas
E-11, E-49

Atomic Energy Act
D-8

B

Bandelier National Monument (BNM)
B-54, B-73 to B-74, B-222 to B-223,
B-225, E-1to E-2, E-7, E-9,

E-42 to E-44, G-39, G-100,
G-103 to G-104, G-123, G-278

Bandelier Tuff
A-18

Basis for Interim Operation (BIO)
G-39, G-117, G-245, G-276

beryllium
B-11, B-46 to B-47, B-69, B-96, B-127,
B-130 to B-131, B-138 to B-139, B-144,
B-147, B-149, B-151 to B-153,
B-155 to B-156, B-159, B-182,
B-185 to B-187, B—229, B-231 to B—-238,
B-245 to B-246, C-8, C-10, C-13, C-18,
C-20to C-21, C-25, C-28, C-30, C-32,
C-34, C-36, C-39 to C-40, C-42,
C-44to C-46, C-48 to C-49,
C-51to C-53, C-55to C-56,
C-58to C-59, C-61, C-63, C-68, C-73,
C-75, C-77,C-82, C-85, C-87, C-91,
C-95, C-97, C-99, C-131to C-132,
C-135to C-136, C-138 to C-139,
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C-142 to C-143, C-145, C-147, CMR Building
C-149 to C-150, C-152 to C-154, C-156, B—4 to B-5, B-144, B-156, D—-47 to D—48,
C-158, C-160to C-161, D-37 to D-39, G-29, G-49, G-68, G-77, G-80, G-83,
D-42 to D-44, D-52, D-78, D-90, D-136, G-85 to G-89, G-94 to G—-96, G-100,
D-139 to D-141, D-146, D-151 to D-152, G-143, G-154, G-156 to G-158, G-160,
D-154, D-160 to D-164, D-169 to D-170, G-222, G-232, G-234 to G-237, G-239,
F-38, G-24, G-26, G-109 to G-111, G-245, G-247 to G-248
G-116 CMR Building Upgrades
G-271
collective dose
C B-1, B-27 to B-28, D-3, D—-33 to D-35,

F-20, F-47, F-51 to F-53
Capability Maintenance and Improvement

. committed effective dose equivalent (CEDE)

Pro’é’ftz(?%M'P) B-1, B—4 to B-5, B-17, D-3, D6, D-33,
G-115, G-119

census tracts -

D-25 D-27 criteria pollutant

’ B-38, B—40 to B-41, B-49 to B-50,

cesium B-53 to B-54, B-203 to B-205,

B—64, B-83, C-8,C-11,C-13,C-16, C-18, B—207 to B—209, B—212 to B-213,

C-21, C-23, C-25, C-28, C-30, C-32, B-215 to B-219, B—222 to B-223, B-228

C-34, C-36, C-39 to C-40, C-42,

C-44 to C—45, C—47 to C—49, cultural resource

E-1to E-4, E-13, E-21to E-22,
E-24 to E-30, E-39 to E-40,
E-48 to E-53, G-121 to G-122

C-51to C-52, C-54 to C-55,

C-57to C-59, C-61, C-64, C-69, C-71,
C-73, C-75, C-78, C-80, C-82, C-85,
c-87, C-91, C-95, C-97, C-100, C-102,
C-131to C-132, C-135to C-138, C-140,
C-142, C-144, C-146, C-148 to C-149, D
C-152 to C-153, C-155, C-157,

C-159 to C-160, C-162, D-48, D-50, decontamination and decommissioning (D&D)
D-54, D58, D-61, D-65, D-75, D-79, B-3, E-2, E-52, F-5, G-27, G-115, G-139
D-83, D-87, D-91, D-96, -

D—-102 to D—105, D-108, D—111, D113, Defense Nuclear Facilities Safety Board

D-120, D-122, D-125, D-127, (DNFSB)
D-130 to D-132, D-136, D139 to D-140, G-205 to G-206, G263, G-269
D-146, D-148, D-151 to D-153, dep|eted uranium (DU)
D-155 to D-160, D-165 to D-167, D-169, B—7, B—46 to B—47, B-229,
G-109, G-124, G-279 B—231 to B-235, B—237, D7,
classified D—-42 to D—44, F-5, F-37 to F-38,
B—64, B-81, D10, E—7, E-10, E-26, E—42, F-42 to F—-43, F-55, G-26 to G-28, G-31,
F-3, F-15 to F-16, F-33, G-63, G-40to G-41, G-107, G-109 to G-110,
G-169 to G-170, G211, G-214 G-115, G-124
Clean Air Act (CAA) derived concentration guide (DCG)
B—4, B—38 to B-39, B—49, B-143, B-158, D-46
B-160, D-10
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design basis accident (DBA)
G-197, G-216

Diamond Drive
F-22, F-25,G-77, G-161, G244, G-253

disassembly
F-35, G-222, G-251, G-271

disposal cell
B-40

dome
F-8, F-12, G-24, G-28 to G-29, G-41,
G-46, G-64, G-78, G-90, G-93, G-95,
G-100, G103, G-117, G121, G-125,
G-139, G-185, G-187 to G-191, G193,
G-197

drinking water
A-14, D46 to D-47, D-141

Dual Axis Radiographic Hydrodynamic Test
(DARHT) Facility
F-53 to F-54, F-62, F-75, G-14,
G-25 to G-27, G-29, G40, G-45, G-61,
G—63, G-65to G-67, G—74, G—78 to G-79,
G-81, G-84 to G-85, G—-89, G-124,
G-167, G-169 to G-174, G-209,
G-211to G-212, G-270

E

earthquake
G-1, G-4, G-9, G-16 to G-18,
G—22 to G-23, G40, G-44, G-46,
G—49 to G-50, G-69, G-76, G-82,
G-87 to G-91, G-94 to G-96,
G—-98 to G-100, G117 to G-118,
G-212 to G-213

electric power
G-272

emergency preparedness
G-202, G-230, G-277

environmental restoration (ER)
B-55, B-57, B-60 to B-61, C-1, C-104,
C-130to C-131, C-163 to C-164, D-143,

E-27, E-52, G-123, G-278
EPA D-43 to D—-44

epidemiological
D-12, D-141

Espafiola
A-1, A-10to A-11, A-14 to A-15, A-17,
B-73, D-116, D-145, E-29, G-39,
G-171to G-172, G-268

Executive Order(s)
E-24, E-30, E-38

Expanded Operations
A-2, A-12 to A-13, B—6 to B-15, B-21,
B-23, B-26, B-27, B-28, B-31, B-35,
B-41 to B-42, B-54, B-144, B-183,
B-232 to B-233, B-234, B-239, D-35,
D-39 to D44, F-44, G-5, G-47, G-74,
G-81, G-89, G-126 to G-127, G-132,
G-134, G-137 to G138, G-141, G-145,
G-147, G-152, G-155, G-157, G-161,
G-165, G-168, G-170, G-174, G-176,
G-181, G-183, G-186, G-189, G-195,
G-198 to G-199, G-203, G—-210 to G-213,
G-215, G-217, G221, G-226, G-233,
G—236, G-238 to G—246, G-250, G—252,
G—-254, G—256 to G-258, G261 to G-263,
G—266 to G-267

F

firing site
A-2to A-3, B-2, B4, B-12,
B-18 to B—20, B—22 to B—28, B—40, B-46,
B-229, G-27, G-103, G-107 to G-111,
G-124, G-170, G-272, G-275

fission
B-6, B-10, B-16, D-3, D-7, G-9, G-74,
G-86, G-163, G-166, G-168, G-214,
G-216, G-219, G-258 to G-259,
G-261 to G-262

fusion
F-38, G-14
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G

Greener
A-2, A-12 to A-13, A-15, B-6 to B-15,
B-25 to B-28, B-33, B-37, D-35,
D-39 to D—-43, F-1, F-35, F-40,
F-44 to F-48, F-50 to F-51, F-57, F-59,
F-61 to F-65, F—-67, F—69, F-72, G-5,
G-47, G-81, G-126 to G-127, G-134,
G-138, G-141, G-145, G-147, G-152,
G-155, G-157, G-161, G-165, G-168,
G-170, G-174, G-176, G-181, G-183,
G-186, G-189, G195, G-199, G-203,
G-210to G-213, G-215, G-217, G-221,
G-226, G-233, G-236, G-243 to G-245,
G—-250, G-252, G—-255 to G258,
G-261 to G-263, G-266 to G-267

H

hazard index
D-29, D-40, D-43 to D—44, D-55, D-56,
D-59, b-62, D-67, D-70, D-73, D-77,
D-81, D-85, D-89, D-93 to D-94,
D-98 to D—99, D-109, D-114, D-116,
D-118, D-123, D-133 to D-135, G-33

hazardous air pollutant (HAP)
B-26, B-215 to B-216, B-224, B-260

hazardous waste
E-13, F-63, G-34, G-139

health effect
B-41, B-143, D-1, D—4 to D-5, D-7, D-9,
D-170, F-16, F-18 to F-20, F-55, F-58,
F-70, F-73, G-1, G-8, G-10to G-12,
G-39, G-74, G-100, G-130, G-139,
G-142, G-146, G-148

high explosives (HE)
A-2 to A-3, A-5, A-11, B-4, B-8,
B-18 to B—20, B-22 to B-26,
B-40 to B—41, B—45 to B—46,
B-203 to B—204, B-206 to B-213,
B-215 to B—229, B-231, B-235 to B—238,
D-39, D-41 to D-44, D-141 to D-142,
E-10, G-14 to G-15, G-17 to G-18,
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G-24 to G-25,G-27,G-42 to G-43, G-64,
G-80, G-85, G-167, G-212 to G-213,
G-251, G-254 to G-255

highly enriched uranium (HEU)
D-7, F—36 to F-37, F-39 to F-42, G-27,
G-31, G-40, G-45, G-72 to G-74, G-78,
G-84, G-91, G-162, G-166 to G—-169,
G-216

historic resource
E-2, E-26, E-29 to E-30, E-32, E-39,
G-122

hot cell
F-43, G-28
human health
D-40, D-42

Hydrogeologic Workplan
A-1, A-17

index
A-1to A-2, A-5, B-230, D-29, D-33,
F-26, G-108

infrastructure
E-10, E-27, E-40, G-5

L

latent cancer fatality(ies) (LCF)
B-1, D-28 to D-29, D-34 to D-35, D40,
F-30 to F-31, F—45 to F-47, F-49 to F-51,
F-53, F-55to F-57, F-62, F—64 to F-65,
F-68 to F-69, G-8, G-215

Los Alamos Canyon
C-111to C-116, C-139 to C-145, D-30,
D-45 to D-46, D-132 to D-133, D-171,
G-101, G-107 to G-108, G-110to G-111

Los Alamos County
A-11, A-13, B-39, D-11 to D-12, D-14,
D-16, D-18 to D—27, D-50 to D-51,
D-58 to D-59, D-101 to D-103,



Index

D-105 to bD-106, D-108 to D-109, D-111,
D-114, D-116, D-118, D-120, D-123,
D-125, D-136, D-141 to D-142,

D-152 to D-153, D-155 to D-156,

D-159 to D-162, D-169 to D-170, E-2,
E-10to E-11, E-53, E-56, G-36, G-118,
G-120, G-125, G-256

Los Alamos Neutron Science Center
(LANSCE)

A-2 to A-3, A-5, B-2 to B4,

B-13 to B-16, B-18 to B-20,

B-22 to B-28, B-243, D-29,

D-33 to D-34, D-41, D-45, F-60, G-25,
G-28

low-level radioactive mixed waste (LLMW)

F-63, F-72, G-183

low-level radioactive waste (LLW)

M

D-45, F-44, F-63, F-72, G-198 to G-199,

G-274

main aquifer

C-73to C-75

maximally exposed individual (MEI)

B-1to B-3, B-16 to B-29, D-29, D-32,
D-40 to D—43, D—44, D-143, F-20, F-47,
F-56, F—-62, G-14, G-31, G-76 to G-81,
G-96, G-98, G-100, G-111,

G-116 to G-119, G-125, G-154 to G-155,

G-160 to G-161, G-167 to G-168,

G-170to G-171, G-175to G-176, G-180,
G-185 to G-186, G-194 to G-195, G-202,

G-204, G-206, G-209 to G-212,
G-214 to G-215, G-220 to G-222,

G-232to G-233, G-243 to G-245, G-251,

G-253

medical isotope

F-20, F-38

Melcor Accident Consequence Code System
(MACCS)

G-12to G-13, G-37, G-111, G-120,
G-124, G-171, G-214, G-232 to G-233,

G-243, G-251, G-279

Mesita del Buey
E-52, E-56

Mexican spotted owl
G-122

minority population
G-171, G-173

mitigation(s)
E-28 to E-29, E-38, G-5, G-7, G-16,
G-31, G-75, G-123

mixed oxide (MOX)
F-35, F-39, F-41

Mortandad Canyon
C-116to C-118, C-122 to C-124,
C-145to C-147, C-154 to C-156,
D-46 to D—47, D-144, G-101,
G-107 to G-108, G-110to G-111

N

National Ambient Air Quality Standards
(NAAQS)
B-38, B-49, B-52, B-204 to B—205,
B-208, B-213, B-217, B-228, B—255,
B-257

National Emission Standards for Hazardous Air
Pollutants (NESHAP)
B-1, B—4, B-21, B-26

National Pollutant Discharge Elimination
System (NPDES)
A-1to A-2, A-5, A-17, C-1, C-3, C-164,
D-30, D—46, D-69 to D-70, D-72 to D-73,
D-138, D-150

National Register of Historic Places (NRHP)
E-2 to E-3, E-21 to E-24, E-25, E-27,
E-38to E-41

natural gas
B-49 to B-51, B-55, B-57, B-62, G-18,
G-40, G-45, G-77, G-83, G-89, G-154,
G-156 to G-158
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New Mexico Environment Department
(NMED)
B-39

nitrate(s)
C-9,C-12,C-14,C-17,C-19,C-22, C-24,
C-26, C-31, C-33, C-35, C-37, C-65,
C-69, C-71, C-74, C-76, C-79, C-81,
C-83, C-86, C-89, C-92, C-96, C-98,
C-100, C-102, D-46, D-147, D-149,
G—-220, G-226 to G—-232

No Action
A-2, A-12 to A-13, A-15, B-6 to B-15,
B-22, B-26 to B—28, B—30, B-34,
B-232 to B-234, D-39, D-41 to D-43,
D-45, F-1, F-33, F-35, F—-40 to F-41,
F-44 to F-49, F-51, F-56, F-59,
F-61 to F-66, F-68, F-71, G-5, G-31,
G-47, G-81, G-126 to G-127,
G-131to G-132, G-134, G-136, G138,
G-140 to G-143, G-147, G-151, G-155,
G-157, G-161, G-163 to G-165,
G-168 to G-169, G-174, G-176, G179,
G-181, G-183, G-186, G-188, G-193,
G-195, G-197 to G-199, G-203, G206,
G-210to G-216, G-219, G-221, G-223,
G-226, G-233 to G—-234, G-236 to G238,
G-243 to G-245, G-247, G-249, G-252,
G-254 to G-258, G-261 to G—-264,
G-266 to G-267

nonproliferation
G-5

Nuclear Materials Storage Facility (NMSF)
F-33, G-28

O

Occupational Safety and Health Administration
(OSHA)
D-1to D-2, D-9 to D-11, D-36 to D-38,
D-173, G-42, G-107, G-135

Otowi
A-4, A-15to A-16, B-73, D-31, D-147,
E-6to E-7, E-54

Volume [lHIxviii

P

Pajarito Canyon
B-74, C-118to C-119, C-122,
C-124 to C-126, C-147 to C-149,
C-153 to C-154, C-156 to C-160, G-101

Pajarito Mesa
D-147

Pajarito Road
B-251, G-77 to G-79, G-101, G-103,
G-117, G-119 to G-120, G-123, G-155,
G-168, G-186, G195, G-204, G-210,
G-120, G-221, G-233

peregrine falcon
G-122

pit
B-215 to B—228, E-6 to E-7, F-35, G-26,
G-51, G-222, G-271

pit manufacturing
F-43, G-50, H-1

pit production
G-14, G-51, G-55, G-261

plume
B-4, B-50 to B-51, B-75, B-183, B-185,
B-189, B-230, B-239, B-243, B—-245,
B-247, B-251, B-255, E-19, F-58, F-60,
G-7to G-8, G-11to G-13, G35, G-69,
G-75, G-83 to G-85, G-101,
G-105 to G-106, G-108, G-111,
G-115to G-116, G-118 to G-119,
G-123to G-124, G-128, G-130, G-135,
G-157, G-171, G-212, G-214, G-279

plutonium
A-2, B-4 to B-6, B-10to B-11, B-13,
B-18 to B—20, B-22 to B-26, B-247, C-9,
C-12, C-14, C-17, C-19to C-20, C-22,
C-24, C-27, C-29, C-31, C-33, C-35,
C-37,C-40to C-41, C-43, C-45to C-47,
C-49to C-51, C-53 to C-54,
C-56 to C-57, C-59 to C-60, C-62, C-66,
C-70, C-72, C-74, C-76, C-79, C-81,
C-84, C-86, C-89, C-93, C-96, C-98,
C-101, C-103, C-131, C-133,
C-137 to C-138, C-140, C-143 to C-144,



Index

C-146, C-148, C-150, C-152, C-155,
C-157,C-159, C-161 to C-162, D-3, D7,
D-33, D-35, D-45, D-50, D-54, D-58,
D-61, D-65, D-75, D-79, D-83, D-87,
D-91, D-96, D-102 to D-105, D-108,
D-111, D-120, D-122, D-125, D-127,
D-130, D-132, D-136, D-138 to D-140,
F-5, F-12 to F-13, F-28 to F-30, F-33,

F-35to F-36, F-38 to F-41, F-43,

F-53 to F-54, F-62 to F—63, F-76, G-1,
G-5, G-9, G-15, G-24, G-27 to G-29,
G-31, G40, G-45 to G—46, G-50 to G-51,
G-53 to G-55, G-59, G-67 to G-69,
G—-74to G-75, G-161 to G-162,

G-171to G-172, G-186 to G-187,

G-196 to G-197, G-199, G-205 to G-214,
G-216 to G-222, G-224, G-226 to G-232,
G—-234 to G-237, G-239 to G243,

G-245 to G-253, G-258 to G-261,

G-263 to G-264, G-266 to G-267,
G-271to G-272, G-279

plutonium-238
C-9, C-12, C-14, C-17, C-19 to C-20,
C-22, C-24, C-27,C-29, C-31, C-33,
C-35, C-37, C-40to C-41, C-43,
C-45to C-47, C-49to C-51,
C-53 to C-54, C-56 to C-57,
C-59 to C-60, C-62, C-66, C-70, C-72,

C-74, C-76, C-79, C-81, C-83, C-86,
C-89, C-93, C-96, C-101 to C-102,
C-131, C-133, C-137 to C-138, C-140,
C-144, C-146, C-148, C-150, C-152,
C-155, C-157, C-159, C-161to C-162,
D-46, D-50, D-54, D-58, D—61, D-65,
D-75, D-79, D-83, D-87, D-91, D-96,
D-102 to D-106, D-108, D-111, D-113,
D-120, D-122, D-125, D-127,

D-130 to D-132, D-136, D-146, D-148,
D-151 to D—-153, D-155 to D-160,
D-165 to D-167, D-169, F-35,

F-38 to F-40, F-42, F-53 to F-54,
F-56 to F-57, F—60, F-62 to F—63,
F-68 to F—70, G-197, G-205, G-264

polychlorinated biphenyl (PCB)
B-69, B-97, B-128, G-24, G-29

potential release site(s) (PRS)
G-34

prehistoric
E-1, E-3 to E-6, E-11, E-20,
E-25to E-27, E-29to E-31,
E-38 to E-39, E-43, E-47, E-52,
E-55 to E-56, G-87, G-122

Programmatic Environmental Impact Statement
for Stockpile Stewardship and Management
(SSM PEIS)

G-50

project-specific siting and construction (PSSC)
F-43

public health
D-1, D-10 to D-12, D-28 to D-30, D-32,
D-42, D-170, G-269

Pueblo Canyon
B-74, C-120, C-149 to C-150,
E-45 to E-46, G-107 to G108,
G-110to G-111

Pueblo(s)
A-4, A-15to A-16, B-19 to B-20,
B-72 to B-74, C-32 to C-34,
C-58 to C-59, C-97 to C-99,
C-101to C-104, C-120, C-131to C-132,
C-142 to C-143, C-149 to C-150,
C-160to C-161, D-16, D-46, E-3 to E-4,
E-6 to E-9, E-12 to E-21, E-25,
E-28 to E-29, E-31, E-38 to E—46,
E-48 to E-52, E-54, E-56, G-14, G-155,
G-161, G-168, G-171to G-172, G-176,
G-186, G-195, G-204, G-210, G-221,
G-233, G-244, G-253

R

Radioactive Liquid Waste Treatment Facility
(RLWTF)
A-2, A5, D-46, G-24, G-29, G-90, G-93,
G-95 to G-96, G-108, G-274

Radioactive Materials Research, Operations,
and Demonstration (facility) (RAMROD)
G-24, G-29, G-61, G-63, G-67 to G—68,
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G-78, G-84, G-90, G-93, G-95 to G-96,
G-98, G-175, G-177, G-179, G-197,
G-275

radiological exposure
F-31, G-39, G-106, G-111, G-124

radiological impact
G-171

radionuclide
B-3 to B-5, B-8to B—9, B-11 to B-17,
B-28, C-1to C-2, C-130, C-163, D-2,
D-6, D-11, D-28 to D-29, D-31, D-35,
D-40, D45, D-47 to D48,
D-138 to D-139, D-171, D-173,
G-12 to G-13, G-23, G-60, G-101,
G-109, G-124, G-166, G-184,
G-196 to G-197, G-219, G-274

RADTRAN
F-20to F-21, F—-25to F-26, F-30, F-47,
F-53, F-55, F-70, F-74, F—77, G-132

Record of Decision (ROD)
G-50, G-167

Reduced Operations
A-2, A-12 to A-13, D-35, D-39 to D43,
F-1, F-44 to F-48, F-50 to F-51, F-57,
F-59, F-61 to F-66, F-69, F-71, G-5,
G-81, G-116, G-119, G-124,
G-126 to G-127, G-134, G-138, G-141,
G-145, G-147, G-152, G-155, G-157,
G-161, G-165, G-168, G-170,
G-174to G-176, G181, G-183, G-186,
G-195, G-199, G-203, G-210 to G-213,
G-215, G-217, G-221, G226, G-233,
G—236, G-243 to G—-245, G-250, G—-252,
G—255 to G-258, G—261 to G-263,
G—266 to G-267

Rendija Canyon
C-150to C-151, G-87

reservoir
B-73, D-32, D—45, E-4, E-19,
E-47 to E-48, E-55

Resource Conservation and Recovery Act
(RCRA)
F-43, F-72, G-110, G-151 to G-152,

Volume ll1HIxx

G-179to G-181, G-272

road closure(s)
F-21, F-23, F-40 to F-42, G-167

Royal Crest
B-73, G-96, G-98, G-100, G-117, G119,
G-147, G-155, G-161, G-186, G—206,
G-210, G-233, G-244, G-253, G-261

S

safe secure transport (SST)
F-15, F-21, F-23, F-25, F-33 to F-37,
F-39, F-45, F-53to F-54

Safety Analysis Report (SAR)
F-75, G-6, G-30, G-34, G-38, G-71,
G-89to G-91, G-111, G-116, G-118,
G-128, G-143, G-147 to G-148, G154,
G-156 to G-158, G-160 to G-161, G-163,
G-165 to G-168, G-176 to G-177,
G-181to G-182, G-184, G-188 to G-189,
G-194 to G-198, G—200, G-204, G—-206,
G-208, G-216, G-218 to G-219, G221,
G—-227, G-244, G-253, G-258, G-261,
G—269 to G-270, G-274 to G276, G-278

San lldefonso
A-11, A-15to A-16, B-19 to B-20, B-73,
C-82to C-84, D-16, D-46, D-58 to D-60,
D-101, D-120, D-131, D-138 to D-139,
D-141, D-144, D-158, D-166, E-7 to E-8,
E-12 to E-13, E-16, E-28, E-38, E-40,
E-43, E-46, E-49, G-155, G-161, G-168,
G-172, G-176, G-186, G-195, G-204,
G-210, G-221, G-233, G-244, G-253

Sandia Canyon
A-5, C-120to C-121, C-151 to C-153
Santa Fe A-11, A-13to A-15, A-17,B-52,
B-73, B-75, B-259, D-16, D-116, D-136,
D-145, D-169 to D-170, E-8, E-10, E-13,
E-16, E-38, E-42 to E-45, E-47 to E-50,
E-52 to E-56, F-23, F-25 to F-26, F-47,
F-64 to F-72, F-76, F-78, G—39, G-56,
G-103, G-105, G-123 to G-124,
G-171to G-172, G-212, G-268, G-272



Index

secondary(ies)

B-38, D-16, E-2, E-9, F-12, F-36, G-175,

G-180, G-188, G-193

seismic
G-12, G-18, G-27 to G-29, G-31, G-36,
G-38, G-42, G-44, G-46, G-49, G-55,
G-59, G-68 to G-69, G-82, G-85,
G-87 to G-90, G-93 to G-95, G-97,
G-99 to G-100, G-212 to G-213, G-269,
G-273, G-277 to G-278, G-280

sigma
D-47

special nuclear material (SNM)
F-15, F-33, F-40to F-41, F-72, G-14,
G-24to G-25

S-Site
D-144

stabilization
F-35

State Historic Preservation Office(r) (SHPO)
E-2, E-21 to E-22, E-24 to E-25, E-36,
E-38to E-39

State of New Mexico
A-18, B-16, B—38 to B—40, B-53, E-13,
E-26, F-21to F-22

stockpile stewardship and management (SSM)

F-76, G-14, G-271

Stockpile Stewardship and Management

Programmatic Environmental Impact Statement

(SSM PEIS)
H-1

stockpile surveillance
G-255

Strategic Arms Reduction Talks (START)
E-11

T

targets
A-4 to A-5, D-2, D-9, D-34,
D-36 to D-37, F-20, F-28, F-36, F-38,

F-42, F-53 to F-55, F-60, F-62, F-72,
F-78, G-174, G-189

Technical Area (TA)-50

B-2 to B-3, B—49, B-56 to B-58, B—-60,
B-62, B-153, B-157, D46, F-41,

G-24 to G-25, G-29, G-34 to G-35,

G-40 to G-43, G-46, G-61, G-63,
G-65to G-67,G-72 to G-74, G-90, G-93,
G-95 to G-96, G-98 to G-99, G-108,
G-120, G-175, G-181 to G-182, G-185,
G-194

Technical Area (TA)-54

B-2, B—4, B-13, B-17 to B-20,

B-22 to B-28, B-49, B-51, B-60, B-153,
B-158, D-136, D-139, D-145,

F-39 to F-43, G-13, G-24 to G-25,

G-28 to G-29, G-34 to G-36,

G—41to G-42, G-45to G-46, G-61,
G-63 to G-68, G-70, G-72 to G-73,
G-90 to G-91, G-93, G-95 to G-96, G-99,
G-114, G-117 to G-120, G-123, G-125,
G-131 to G-132, G-139 to G-144, G-146,
G-151to G-152, G-177, G-182, G-185,
G-187 to G-188, G-192, G-194 to G-196,
G-198, G-204

Technical Area (TA)-55

B-2, B-4 to B-5, B-11, B-17 to B-20,
B-22 to B-27, B-46, B—49, B-56,

B-59 to B-60, B—62, B-144,

B—-155 to B-156, B-158, B-185,

B-245 to B-249, D-34, D-106,

F-35 to F-36, F-38 to F—43, F-54, F-60,
G-15, G-24 to G-25, G-27 to G-29,
G-33to G-36, G-40to G-41, G-45,

G—-49 to G-51, G-54 to G-55, G-61, G-63,
G-65to G-67,G-70,G-72to G-74, G-83,
G-87 to G-88, G-91, G-93,

G-97 to G-101, G-114, G-128,

G-146 to G-148, G-158, G-194,

G-205 to G-206, G-208, G-220, G-222,
G-224 to G-227, G-232, G-234 to G-235,
G-239, G-258, G-261, G-263 to G—-265

threatened and endangered (T&E) species

G-122
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Totavi
D-54 to D-55

traditional cultural property (TCP)
E-1, E-3to E-4, E-11to E-12, E-14,
E-16, E-20, E-22 to E-25, E-27 to E-31,
E-34, E-38, E-40, E-42 to E-44, E-46

transportation corridor
E-3

transuranic (TRU) waste
F-5, F-8, F-12, F-41, F-63, F-78, G-25,
G-29, G-40to G-41, G-45, G-64,
G—67 to G-68, G-77 to G-79,

G-83 to G-85, G-90 to G-91, G-93, G-99,

G-107, G-109 to G-110, G-124, G-131,

G-145, G-151 to G-153, G-177 to G-180,

G-182 to G-185, G-187 to G-191,

G-193 to G-194, G-196 to G-201, G-271,

G-274to G-275, G-278 to G-279

transuranic (waste) (TRU) characterization
G-183

Transuranic Waste Inspectable Storage Project

(TWISP)
G—24, G—28 to G—-29, G-41, G-61, G—63,

G—65to G-68, G-72 to G-74, G-78, G-84,

G-95, G-185, G-187 to G-190, G-193,
G-195 to G-196, G-198, G-200, G-204

tritium
A-2, A—4 to A-5, B-2, B-6, B-8 to B-9,
B-11, B-13, B-16, B-18 to B-19,
B-22 to B-27, B-29, C-3to C-7, C-10,
C-13, C-15, C-17, C-19, C-21, C-23,
C-25, C-27, C-29, C-32, C-34, C-36,
C-38, C-40to C-41, C-43, C-45to C-47,
49 to C-50, C-52 to C-53,
5to C-57, C-59, C-61to C-62, C-67,
, C-72, C-75, C-77, C-80, C-82,
7, D-33, D-35, D-45 to D—46,
54, D-58, D-61, D-65, D-69,
75, D-79 to D-80, D—-83 to D-84,
, D-91 to D-92, D-96 to D-97,
01 to D-107, D-111 to D-113,
D-120to D-122, D-125, D-131 to D-132,
D-136, D-140, D-146, D-148,
D-150 to D-153, D-155 to D-157, D-159,
D-166 to D-167, D-169, F-5, F-8,

C—
C—
C-70
C-84,D
D-50, D
D-72,D-
D-87
D—
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F-33 to F-34, F-36, F-38, F-43, G-1, G-9,
G-15, G-27 to G-29, G-31, G-40 to G-41,
G-45, G-59, G-68 to G-69, G-72 to G-75,
G-78, G-84, G-89, G-95, G-98 to G99,
G-116 to G-117, G-119, G-123, G-125,
G-174to G-176, G-274 to G-275

Tritium System Test Assembly (TSTA)
A-2, A-5, B-4, B-20, D41, G-15, G-29,
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APPENDIX A
WATER RESOURCES

A.1 SURFACE WATER NATIONAL saturated and permeable to transmit economic
Recharge of the main aquifer is not fully

ELIMINATION = SYSTEM VOLUMES understood nor characterized. Recent
investigations suggest that the majority of water
pumped to date from the main aquifer has been
from storage, with minimal recharge (Rogers et
al. 1996). Because this groundwater body is the
only source of potable water within the region,
the amount of water available for future use is of
interest to many.

One of the primary sources of potential impacts
to surface water at the Los Alamos National
Laboratory (LANL) is the National Pollutant
Discharge Elimination System (NPDES)
outfalls. NPDES outfall flow projections were
prepared by alternative. Table A.1-1 identifies
each industrial outfall by facility, outfall
number, and watershed. The index discharge asg,,  the purposes of the Site-Wide

of August_ 19_96 is also presenteq along with £qvironmental Impact Statement (SWEIS),
outfall projections for each alternative. water storage calculations were made using a

model developed by the United States (U.S.)
A.2 GROUNDWATER HYDRAULIC Geological Survey (USGS). For modeling

PROPERTIES regional flow in the main aquifer, USGS

subdivided the main aquifer into eight layers,
The nature and extent of groundwater bodies in Which have a total thickness of 5,600 feet (1,707
the LANL region has not been fu"y meterS) (Figure A3—1) The model gl’ld uses 25
characterized. To better understand the columns and 33 rows spaced at 1-mile intervals.
hydrogeologic characterization of Pajarito The volume of water stored in any given cell is
P|ateau’ LANL personne| have prepared a equal to the Storage coefficient multlplled bythe
Hydrogeologic Workplan (LANL 1998). The Vvolume of the cell. For all cells, a value of
workplan proposes the installation of new wells 0.1554 was used for the storage coefficient,
that will further investigate the recharge and Which was based on a specific yield value of
cross-connection mechanisms to the main 0.15and specific storage capacity of 1 j@r
aquifer (section 4.3.2.3). Current data indicate foot. The volume of water stored beneath any
that groundwater bodies occur near the surface 9iven region is the sum of water stored in the
of the earth in canyon bottoms, alluvium, cells, bounded by the region, and extending to
perched at deeper levels (intermediate perchedthe total depth of the aquifer.

groundwater), and at deeper levels in the main i _
aquifer.  Table A.2-1 presents summary The volume for the main aquifer beneath the

information on the hydraulic parameters of Espafola Basin is underestimated by this model,

groundwater bodies in the LANL region. as the basin actually extends beyond the
modeled region (Figure A.3-2). Table A.3-1

presents a summary of the values used to

A.3 MAIN AQUIFER VOLUME calculate the amount of water stored in the main
ESTIMATES aquifer beneath the Pajarito Plateau (which is a
subset of the total area that USGS modeled), the

The main aquifer is the only groundwater body area from which the Department of Energy
within the LANL region that is sufficiently  (DOE) water is drawn. Table A.3-2 presents a

A-1
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TABLE A.2-1.—Hydraulic Characteristics of Groundwater Bodies, LANL Region

HYDRAULIC
POROSITY (%) CONDUCTIVITY

(cm/sec)
Alluvium 2 (may contain alluvial groundwater) 43 4.00E-04
Tuff @ (may contain intermediate perched groundwater, 48 2.00E-04
Main Aquifer Formations ¢
Puye Formation 4.60E-04
Tesuque Formation 3.00E-04
Tschicoma Formation 9.00E-04

A—6

@ pata from Rogers and Gallaher 1995.

b Data from Purtymun 1984. Hydraulic conductivity converted from gallons per day per square foot, cm/sec is centimeters

per second.

¢ Porosity values for the main aquifer formations are not readily available from the published literature.
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summary of the values used to calculate the qualitatively and not be considered as finite

water stored in the main aquifer within the area
studied by the USGS (Figure A.3-2). These two
tables also reflect the number of years it would
take to deplete the water stored beneath these
areas for each level modeled based on 100
percent use of water rights by the major users
who draw from these areas. The total water

changes.

A.4 DEVELOPMENT OF

GROUNDWATER MODEL INPUT
FILES

rights used for these calculations are reflected in o 4 1 \Water Use Projections

Table A.3-3.

It should be noted that these calculations do not
consider recharge to or discharge from the
aquifer or pumping from wells outside the
control volume (e.g., Espafiola, Santa Fe, San
lldefonso wells). Also, the water level changes .
projected by the regional MODFLOW model
represent average changes over a whole grid-
cell (i.e., a square that is a mile on a side). They
are for the most part not predictive of the water
level changes at any single point within the cell
(for example, a supply well). Pumping wells
have characteristic “cones of depression” where
the water surface reflects an inverted cone, and
water levels at the well may be quite different
from levels even a few ten’s of feet away.
Whether any individual well would exhibit
water level changes consistent with the
predicted grid-cell average change is a function
of, for example, its location within the grid-cell;
proximity to other pumped wells; and the
individual well operation, construction, and
hydraulics. Hence, the water level changes
predicted by the model can only be considered

TABLE A.3-3.—Water Rights for Espafiola

Basin
WATER RIGHTS
USER (GAL/YR) TOTAL
DOE 1.805E+09 18.6%
Santa Fe 7.012E+09 72.1%
Espanola 9.060E+08 9.3%
TOTAL (J) 9.723E+09 100.0% o

Source: PC 1996

Table A.4.1-1 presents annual water use
projections. The following processes were used
to generate the numbers shown in Table
A4.1-1:

LANL Water Use.The SWEIS alternatives
were reviewed to determine changes in
water use across LANL. Because technical
area (TA)-53 is a major user of water at
LANL and is individually metered for

water use, projections for this facility were
made separate from the rest of LANL.

While projections for maximum annual use
were developed for the SWEIS under each
alternative (for comparison to the DOE
Water Rights in the Socioeconomic
Analyses in chapter 5), use rates for each of
the next 10 years were developed separately
for the purposes of assessing drawdown of
the main aquifer. These annual projections,
were developed using the average annual
LANL use from 1990 through 1994 (LANL
1992, LANL 1993, LANL 1994, LANL

1995, and LANL 1996). This baseline |
value was used for the 10-year projections,
to which facilities use data (based on
projected construction and operations in
each alternative) were added or subtracted
as appropriate. These projections include
reductions of 26 million gallons (99 million
liters) per year, due to the TA-16 steam
plant upgrade, and 10 million gallons (38
million liters) per year, due to the High
Explosives Wastewater Treatment Facility
upgrade.

Los Alamos County Water UsBata from
1990 through 1994 indicate an average per
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capita use of 155.8 gallons (589.7 liters) per ¢« Santa Fe County Water Us&he Santa Fe

day. This per capita use was applied to County population figures used to calculate
conservative projections (these are water use (Table A.4.1-2) were based on
considered conservative because limited projected populations at 5-year intervals,
land availability would likely prevent the prepared by the University of New
population from growing anywhere near the Mexico’'s (UNM's) Bureau of Business and
maximum projection) for the county Economic Research (UNM 1994). A
population as follows: No Action, 18,969; second-order polynomial was fit to the data
Expanded Operations, 19,924; Reduced to calculate the annual numbers shown in
Operations, 17,394; and Greener, 18,969. the second column. The number of new
These numbers were assumed constant consumers for the public system was
through the entire 10-year period, effective calculated based on estimates from Sangre
January 1, 1996. These numbers were de Cristo Water Company, because new
multiplied by the average per capita use developments are expected to use less water
figure to obtain the total Los Alamos (142 gallons [540 liters] per day per person)
County use figures shown. Bandelier water than existing users (172 gallons [654 liters]
use is included in these calculations, per day per person). The per capita figure
because the per capita use factor included averages include irrigation and industrial
data from Bandelier. use. To calculate the total public system
The total use from DOE Water Rights was water use, the percentage of Santa Fe
calculated by adding the results of the County served by the Sangre de Cristo
LANL use calculations and the Los Alamos Water Company (57 percent) was assumed
County calculations. constant. For years 1996 through 2006, the

projected water increases based on per

TABLE A.4.1-2.—Estimated Annual Water Use for Santa Fe County

YEAR SANTA FE COUNTY NEW TOTAL WATER TOTAL WATER
POPULATION PROJECTION | CONSUMERS USE (gal./yr) USE (acft/yr)
1993 105,089 3,741,505,919 11,4815
1994 107,194 3,816,442,704 11,711.5
1995 109,326 3,892,360,000 11,944.4
1996 111,486 2,160 3,955,845,398 12,139.2
1997 113,674 4,347 4,020,140,288 12,336.5
1998 115,889 6,562 4,085,244,669 12,536.3
1999 118,131 8,805 4,151,158,542 12,738.6
2000 120,401 11,075 4,217,881,905 12,943.4
2001 122,699 13,372 4,285,414,760 13,150.6
2002 125,024 15,697 4,353,757,106 13,360.3
2003 127,376 18,050 4,422,908,944 13,572.5
2004 129,376 20,430 4,492,870,273 13,787.2
2005 132,164 22,838 4,563,641,093 14,004.4
2006 134,599 25,273 4,635,221,404 14,224.0

gal./yr = gallons per year
acft/yr = acre-feet per year
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capita increases were added to the actual (6,913 million liters)] per year) from the
water use value for 1995. Rio Grande through a diversion pipeline
(Santa Fe Diversion). When the collection
A.4.2 Other Inout Files and system for the Rio Grande is on-Iine,.Santa
.p Fe will shut down the Buckman well field
Information

and use it only for supply emergencies.

Frenzel's model (1995) for north-central New
Mexico, was used with no changes to any A.5  MODEL RESULTS
hydraulic parameters and no additional
calibration. Data on water use from individual Based on the Frenzel model, the total
DOE and Santa Fe wells from 1993 through approximate volume of water within the 5,600-
1995 were obtained from the state engineers foot (1,707-meter) thickness of the main aquifer
office and added to Frenzel's well input file, Delow the Pajarito Plateau is estimated to be
which used pumping data through 1992 21.8 trillion gallons (82,513 million cubic
(Frenzel 1995). Changes were made only to Mmeters). Water quality will generally become
well pumping rates calculated from the water increasingly poor with increasing depth.
use projections. The process below describes Therefore, the amount of potable water may be
the procedure for reducing annual total well far less than the total volume available.
field production to pumpmg from each model Available data are insufficient to model water
layer for each individual well. This process was duality degradation with depth; but, water
performed for each alternative. supply wells screened as deep as 1,830 feet (558
meters) into the main aquifer produce potable
e To allocate the total use for the DOE and water that meetsSafe Drinking Water Act
Santa Fe supply systems among individual standards (42 United States Code [U.S.C|]

wells, a spreadsheet was developed to §300).

calculate average percentage of the total o . _
produced by each well field from 1993 A similar water storage analysis for the main
through 1995. In turn, the average aquifer beneath the entire USGS modeled area

proportion of the total well field production ~ shows that 106 trillion gallons (401 ftrillion

supplied by each individual well within the liters) of water are stored. This estimate of
field was calculated from 1993 through storage volume is conservative, as the USGS

1995. model does not include the entire Espafiola
Basin. Use of groundwater from the Espafiola
based on water use projections, a Basin at combined annual water rights rates for

spreadsheet was developed based on DOE (1,805 million gallons [6,832 million
Frenzel's (1995) Table 11. Frenzel's Table liters] per year); Santa Fe (7,012 million gallons

11 allocates the percentage of pumping [26’540_ r_niIIion liters] per yea_r)_; and_ Espafiola
from layers one through five for each well. (906 million gallons [3,429 million liters] per
These percentages were multiplied by each year) indicates tha‘g if the upper 1,275 feet (389
well's total annual projected pumping to meters) of the_ Basin were used, a water §upply
obtain the proper flow rate from each layer. would be available for 2,982 years and. if the
. Based on conversations with upper 2,000 feet (610 meters) of the Basin were

representatives of the Sangre de Cristo used, a water supply would be available for

Water Company (Santa Fe County’s public 4,637 years.
supplier) in 1995, Santa Fe plans to start
taking their San Juan-Chama water right
(5,605 acre-feet [or 1,827 million gallons

» For projected pumping rates for each well
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The groundwater model indicates that no
springs in White Rock Canyon are likely to go
dry. Springs in White Rock Canyon in the

The model results reflect water level changes at Vicinity of the Buckman well field may actually
the top of the main aquifer across the increase in flow due to rising groundwater
alternatives, given continued draw from the levels (frpm 0.1to 3.8 feet [0.03 to 1.2 meters]).
aquifer by DOE, Espafiola, and Santa Fe. Table The rising water levels result from the
A.5.1-1 shows predicted water level changes at continuing recovery in the vicinity of the Los
the surface of the main aquifer during the period Alamos well field, which was shut down in
from 1996 through 2006 for each of the SWEIS 1992, and recovery in the vicinity of Santa Fe’s
alternatives. Although the water use modeled Buckman well field, which is planned for shut
includes water use in Espafiola and Santa Fe, thedown in 1999. Operations of both well fields

differences between the alternatives are due @€ independent of the alternatives and
only to LANL operations. significantly affect water levels in the main

aquifer in the vicinity of the Rio Grande.

A.5.1 Chamges in Water Levels and
Storage in the Main Aquifer

TABLE A.5.1-1.—Maximum Water Level Changes at the Top of the Main Aquifer Due to All
Users Combined (1996 Through 2006)

WATER LEVEL CHANGE IN FEET @
NO ACTION EXPANDED | REDUCED | GREENER
AREA OF CONCERN ON-SITE
Pajarito Well Field -13.2 -15.6 -10.7 -14.5
Otowi Well Field (Well 0-4) -12.9 -15.2 -10.3 -14.2
AREA OF CONCERN OFF-SITE
DOE - Guaje Well Field -8.7 -9.3 -8.1 -9.0
Santa Fe Water Supply
Buckman Well Field +21.6 +21.6 +21.7 +21.6
Santa Fe Well field -20.6 -20.6 -20.6 -20.6
San Juan Chama Diversion 0.0 0.0 0.0 0.0
Springs
White Rock Canyon Springs, maximum drg 0.0 0.0 0.0 0.0
White Rock Canyon Springs, maximum risg +1.0 +1.0 +1.0 +1.0
Other Springs (Sacred, Indian) +3.8 +3.8 +3.8 +3.8
San lldefonso Pueblo Supply Wells
West of Rio Grande:
Household, Community Wells +0.6 +0.6 +0.6 +0.6
Los Alamos Well Field +3.8 +3.8 +3.8 +3.8
East of Rio Grande:
Household, Community Wells 0.0 ‘ 0.0 0.0 0.0

aNegative value (-) indicates water level drop; positive value (+) indicates water level rise.
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In comparison to the thicknesses of the eight e

model layers (total equals 5,600 feet [1,707
meters]), the maximum drawdown predicted
over the next 10 years for DOE well fields (15.6
feet [4.8 meters] for the Pajarito well field)
represents a reduction of main aquifer saturated
thickness of 0.28 percent. Water use projections
indicate that the maximum total volume of
water to be withdrawn from DOE well fields
from 1996 through 2006 is 19 billion gallons (72
billion liters), which is 0.09 percent of the main
aquifer volume (22 trillion gallons [83 trillion
liters]) of water in storage beneath the Pajarito
Plateau. In summary, the drawdowns in DOE
well fields are minimal relative to the total
thickness of the main aquifer, and the volume of
water to be used over the period from 1996
through 2006 is negligible relative to the
volume of water in storage.

The water level declines reflected here could
have an impact on the water levels in off-site
wells that are used by other entities, which
would require these entities to drill deeper wells
into the aquifer.

A.6 MODEL UNCERTAINTIES AND
L IMITATIONS

The following uncertainties and limitations
associated with the use of this model should be
noted:

* The model only includes a portion of the
main aquifer. No model or method exists to
predict changes of water levels in the
vicinity of springs emanating from
intermediate perched groundwater bodies
(Basalt Spring, S-Site (TA-16) Springs,
Water Canyon Gallery).

A-16

The model’'s mile-square grid spacing
underestimates drawdowns at individual
wells. The grid spacing is also too large to
precisely model changes in water levels in
the main aquifer adjacent to the Rio Grande
in response to the Santa Fe diversion. A
finer-scale model is under development by
the Sangre de Cristo Water Company.

No additional calibration was performed,
even though Otowi-4 pumping, initiated
after Frenzel's model was calibrated, may
make additional calibration technically
desirable.

Because water levels at the Pueblo of San
Ildefonso are not available, modeled water
level changes are the only data available.

The remainder of Santa Fe County is served
by approximately 16,000 domestic wells,
each of which has rights to 3 acre-feet (0.98
million gallons [3.7 million liters]) per year.
These are far more private wells than were
included in the model (200). This factor
probably does not significantly change
model drawdown results for the following
reasons: most private users probably use
much less than 3 acre-feet (0.98 million
gallons [3.7 million liters]) per year, the
private wells extract only from layer one or
shallower perched zones (public supply
wells pump from layers two through five),
and private wells are sufficiently spread out
so that impacts from one location are not
observed at other nearby wells.
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APPENDIX B
AIR QUALITY

This appendix provides supplemental (NESHAP) reports. The data reviewed are
information regarding the air quality analyses summarized in Table B.1.1-1. The data show
presented in chapter 5. This appendix addresseshe CEDE to the LANL MEI. Although valid,
aspects of both radiological air emissions and these data were only available for the LANL
nonradiological air emissions. MEI, not for the FS MEI.

MEIls are hypothetical individuals who do not
leave and do not take protective actions to avoid

exposure. The risk from ionizing radiation
B.1.1 Methodology consists mostly of some number of excess latent
cancer fatalities (LCFs). These are cancers

The radiological air quality analyses address:  resulting from, and that develop well after, the
exposure to ionizing radiation. These represent
« Facility-Specific Maximally Exposed an increase in the number of fatal cancers that
Individual (FS MEl}—The FS MEI occur from other causes. The excess LCF is the

represents a location near a facility thatis  product of the dose and the risk factor of
modeled as having the greatest dose to a 5 x 10* excess LCF per person-rem. The reader

B.1 RADIOLOGICAL AIR QUALITY

hypothetical public individual from all should recognize that these estimates are
modeled emissions under a given SWEIS  intended to provide a conservative measure of
alternative. the potential impacts to be used in the decision-
* LANL Site-Wide Maximally Exposed making process and do not necessarily portray

Individual—The LANL MEI represents the  an accurate representation of actual anticipated
location of the single highest modeled dose fatalities. In other words, one could expect that
to a hypothetical public individual. Undera the stated impacts form an upper bound and that

given alternative, the highest FS MEI actual consequences could be less, but probably
becomes the LANL MEI for that would not be worse. This is discussed in the
alternative. primer on the effects of radiation in section D.1

« Collective dose to the population withina  of appendix D, Human Health.
50-mile (80-kilometer) radius from LANL.

. . B.1.1.1 Modeled Facilities
In addition to these receptors, isodose maps

were developed that show the estimated geyeral facilities at LANL emit radioactive
committed effective dose equivalents (CEDES) . .iarials to the ambient air through stacks,

at any location within the 50-mile \ants or diffuse emissions. Not all of the
(80-kilometer) radius. ~ These maps were ¢, ijities listed in Table B.1.1-1 were modeled
developed to allow individuals within the ¢ this SWEIS. Those facilities not modeled
50-mile (80-kilometer) radius to estimate their \ are eliminated from such detailed analysis
modeled CEDE. because they have historically low emission
rates or because they are not expected to operate
during the period analyzed in the SWEIS. The
facilities modeled include 16 emission points
from 12 facilities within 10 TAs. These
facilities are listed in Table B.1.1.1-1. These

In order to enable these analyses, a review of
historical emissions was undertaken for the
period 1990 through 1994. The data were
largely derived from past National Emission
Standards for Hazardous Air Pollutants

B-1
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LANL SWEIS

TABLE B.1.1.1-1.—tist of Facilities Modeled
for Radionuclide Air Emissions from LANL

FACILITIES

TA-3-29 CMR Building
TA-3-66 Sigma Building
TA-3-102 Machine Shops

TA-11 High Explosives (HE) Testing
TA-15/36 Firing Sites

TA-16 WETF

TA-18 Pajarito Site: LACEF

TA-21 TSTA and TSFF

TA-48 Radiochemistry Laboratory

TA-53 LANSCE?

TA-54 Area G

TA-55 Plutonium Facility

Notes:
aFive specific sources were modeled from TA-53. These

include the TA-53 Exhaust Stack-2 (ES-2), Exhaust Stack-

3 (ES-3), Isotope Production Facility (IPF), Low- Energy
Demonstration Accelerator (LEDA), and combined diffuse
emissions.

CMR = Chemistry and Metallurgy Research, WETF =
Weapons Engineering Tritium Facility, LACEF = Los
Alamos Critical Experiments Facility, TSTA = Tritium
System Test Assembly, TSFF = Tritium Science
Fabrication Facility

facilities historically have emitted the majority
of radioactive materials to the air or were

affected by the SWEIS alternatives.

Emission projections were made by alternative «
These estimates
were based on historical activity levels and
alternative
These estimates served as the
basis for modeling the consequences of LANL

for each of these facilities.

emissions and the SWEIS

descriptions.

radiological air emissions.

B.1.1.2 Selection of the CAP—88
Model

Based on estimated emission

rates under®

(CEDESs) from these emissions. T@kan Air

Act Assessment Package-1988 (CAP—-88) (EPA
1992a) is one such air dispersion model. It was
selected to perform dose calculations. CAP—-88
contains a modified Gaussian plume model that
estimates the average dispersion of
radionuclides released from up to six sources
simultaneously. The model may be run on
individual sources as well. The sources may be
elevated stacks or uniform area (diffuse)
sources. The program computes radionuclide
concentrations in air, rates of deposition on
ground surfaces, concentrations in food from
radionuclides emitted to the air, and intake rates
for people from ingestion of food produced in
the assessment area. The model calculates the
CEDE resulting from these air emissions and
resulting exposure pathways.

CAP-88 was chosen for the following reasons:

« CAP-88 is approved by the U.S.
Environmental Protection Agency (EPA)
for demonstrating compliance with the
NESHAP (40 Code of Federal Regulations
[CFR] 61, Subpart H) and is used by LANL
and other DOE facilities for that purpose.
Consequently, DOE and LANL have
experience with this code, and it is
acceptable to other regulatory agencies.

» CAP-88 is known to compare favorably
with other models for producing results that
generally agree with experimental data.

To support NESHAP estimates, the LANL
mainframe version of CAP—-88 was
previously modified to include special
radionuclides emitted by the Los Alamos
Neutron Science Center (LANSCE). Those
radionuclides are mainly activation
products that are not modeled by the
personal computer version or by other air
dispersion models, such as the Generation
Il (GENII) model prepared for DOE by
Pacific Northwest Laboratory.

CAP-88 adequately accounts for both point

various alternatives, air dispersion modeling
was performed to evaluate the radiation doses

B-4

sources and diffuse sources, which are both
present at LANL.
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Other models (such as GENII) do not have
any significant advantages over CAP-88
that would negate its use.

B.1.1.3 Limitations of the CAP—-88

Model

As in all computer models, there are some
limitations in the CAP-88 model. These
limitations were considered prior to the use of
this model but were dismissed. The most
important limitations are described below.

While up to six sources can be modeled in a
single run, all the sources are assumed to be
at the same geographic point during the
modeling run. This was overcome by
performing separate model runs for each
source.

CAP-88 assumes a flat terrain during the
radionuclide transport. Complex terrain
cannot be modeled by CAP-88. This effect
was considered negligible when the
distance to the exposed individuals is large
compared to the stack height, area, or
facility size. The flat terrain model is
customary and used elsewhere to model
LANL emissions.

The model assumes that individuals remain
at locations 24 hours a day, 365 days a year,
when estimating the dose for that specific
location. This is obviously unlikely but
provides worst-case bounding conditions.

CAP-88 calculates the dose from external
radiation from radionuclides in the air that
envelops the receptor. However, if the
radionuclide cloud is only overhead and not
in touch with the ground, the radiation dose
is not calculated. This is not regarded as a
serious shortcoming because of the
absorption of the radiation in air and
CAP-88's overestimate of the dose once
the cloud has touched down. In most past
years, environmental monitors have shown
lower exposures than were calculated using
CAP-88.

B.1.1.4 Model Input Parameters

The CAP-88 model requires many input
parameters in order to perform dose
calculations. Most of these parameters are built
into the model and require no input from the
user. However, some parameters (such as the
amount of radionuclide emitted) must be
introduced by the user. These user-defined
inputs are discussed below, along with how the
data were derived.

Radionuclide Emission Rate Data

Radionuclide emission rate projections for each
alternative were introduced into the CAP-88
model. Some modeled facilities have more than
one emission point, depending on the operations
within the facilities. For example, TA-53 has
five emission points, which were modeled
separately. The radionuclides emitted and their
modeled emission rates for each facility are
summarized in Tables B.1.1.4-1 through
B.1.1.4-17.

All radionuclide emissions were modeled using
the personal computer version of CAP-88,
except when the radionuclides contain mixed
activation products (MAPs). In those cases, the
LANL mainframe version of CAP—-88 was used
for modeling. The only two modeled facilities
that required the use of LANL mainframe
computers were TA-48 and TA-53.

Some assumptions had to be made while
modeling some radionuclide emissions from

LANL. In all cases, the most conservative

assumption was selected for use, resulting in an
overestimation of the committed effective dose
equivalents. These assumptions are:

» Actinide and particulate emissions from the
Chemistry and Metallurgy
Research (CMR) Building and TA-55 were
not modeled by radionuclide. All actinide
and particulate emissions from these
facilities were assumed to be
plutonium-239.



LANL SWEIS

TABLE B.1.1.4-1.—Radiological Air Emissions from TA-3-29 (CMR)

WING 2 WING 4 WING 9
STACK NUMBER

ES-14 ES-24 ES-46

STACK PARAMETERS

Height (meters) 15.9 15.9 215
Diameter (meters) 11 1.1 2.1
Exit Velocity (meters per second) 6.8 14.6 1.9

EMISSION RATE PER STACK (CURIES PER YEAR)

No Action Alternative

Actinides (plutonium-238) 0.000420

Expanded Operations Alternative

Actinides (plutonium-239) 0.000760

Fission Producs
Krypton-85 100
Xenon-131m 23,480
Xenon-133 1,500

Tritiun® 1,000

Reduced Operations Alternative

Actinides (plutonium-238) 0.000380
Greener Alternative?
Actinides (plutonium-239) 0.000420
Notes:

a Actinides were not broken down by isotope; therefore, they were represented by plutonium-239. Actinides are emittedsrom Wing
2,3,4,5,6,7,and 9, but no stacks were specified. The most conservative stack was chosen (ES—-14 at Wing 2) toioralel emiss
from all these wings.

b Fission product emissions apply only to the Expanded Operations Alternative. Fission products are emitted from Wing 9. The
most conservative stack (ES—46) was chosen for modeling.

€ Tritium emissions apply only to the Expanded Operations Alternative. Tritium is emitted from Wing 4. A new stack will be
installed for it; no information on the stack parameters is available. The most conservative stack (ES-24) was choseallto model

tritium emissions from Wing 4.
4 The No Action and Greener Alternatives are the same. The Reduced Operations Alternative is 90 percent of the No Action

Alternative.

B-6
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TABLE B.1.1.4-2.—Radiological Air Emissions from TA-3-66 (Sigma)

STACK NUMBER
ES-1 ES-8 ES-9 ES-13 ES-24 | ES-25/28°¢
Percent Emissiofls 2 2 2 45 45 4
Uranium-238
STACK PARAMETERS
Height (meters) 19.8 16.8 15.4 13.7 15.9 12.2
Diameter (meters) 1.2 2.8 1.8 0.4 1.1 0.3
Exit Velocity (meters per secon 14.4 1.1 4.9 51.8 14.6 1.8
EMISSION RATE PER STACK (CURIES PER YEAR)®
No Action Alternative
Uranium-234 0 0 0 0 0 0.0000220
Uranium-238 0.0000122 | 0.0000122 | 0.0000122 0.000275 0.000275 0.0000244
Expanded Operations Alternative
Uranium-234 0 0 0 0 0 0.0000660
Uranium-238 0.0000360 | 0.0000360 | 0.0000360 0.000810 0.000810 0.0000720
Reduced Operations Alternative
Uranium-234 0 0 0 0 0 0.0000220
Uranium-238 0.0000122 | 0.0000122 | 0.0000122 0.000275 0.000275 0.0000244
Greener Alternative
Uranium-234 0 0 0 0 0 0.0000220
Uranium-238 0.0000122 | 0.0000122 | 0.0000122 0.000275 0.000275 0.0000244
Notes:

290 percent of the depleted uranium (DU) (e.g., uranium-238) comes out of ES—13 and ES-24 (i.e., 45% each).
b No stack information is available for enriched uranium (EV) emissions; therefore, the most conservative emission stadoéitfeyed for

emissions (stack ES-25).

¢ Stack ES—26 is added to stack ES—25 for similarity of parameters.
d All uranium-238 is assumed to be in equilibrium with thorium-234 and protactinium-234m. All DU is considered as uranamd-2BEU is

considered as uranium-234.

€The No Action, Greener, and Reduced Operations Alternatives are the same. The Expanded Operations Alternative ishigres timaesthe

No Action Alternative.
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TABLE B.1.1.4-3.—Radiological Air Emissions from TA-11 (High Explosives Testing)

ALTERNATIVE (CURIES PER YEAR)
RADIONUCLDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS
Uranium-238 3.98 x 10’ 9.96 x 10’ 2.32 x 10’ 2.32 x 10
Uranium-23% 7.56 x 10° 1.89 x 10° 4.41 x 10° 4.41 x 10°
Uranium-234 1.49 x 10’ 3.71x 10’ 8.67 x 10° 8.67 x 10
Notes:

@ Protactinium-234m and thorium-234 are in equilibrium with uranium-238.
b Thorium-231 is in equilibrium with uranium-235.
¢ No stack emissions. This is an area source. An area of 10,000 square n?&mas(used. Areas of 100 and 1,000were

also used, with no difference in the results.

TABLE B.1.1.4-4.—Radiological Air Emissions from TA-16 (Tritium Facility)

ALTERNATIVE (CURIES PER YEAR)
a,b
RADIONDELIDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS
Tritium (gaseous) 100 300 100 100
Tritium (water vapor) 300 500 300 300
Total 400 800 400 400

Notes:

aTritium is emitted in the gaseous form (HT) as well as in the water vapor form (HTO). CAP-88 uses the water vapor form of
tritium for modeling for a conservative result because the vapor form produces the highest dose. It was assumedithat all triti
is in the vapor form.

b Tritium is emitted from fan exhaust (FE)—4 in Building 205 (the only stack for tritium emissions at TA—-16). The stack
parameters are: Height = 18.3 meters, Diameter = 0.5 meter, and Exit Velocity = 19.3 meters per second.

TaABLE B.1.1.4-5.—Radiological Air Emissions from TA-18 (Pajarito Site)

ALTERNATIVE (CURIES PER YEAR)

a,b
RADIONUCLIDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS OPERATIONS
Argon-41 101 126 101 101

Notes:

@No stack emissions. This is an area source. An area of 45,200 square nﬁma(oalculated based on the air volume used
by LANL to calculate the emission rates.

b Argon-41 is the only significant radionuclide emitted from TA-18. Others are present in quantities too small to coh&der in t
analysis.

B-8



Air Quality

TABLE B.1.1.4—6.—Radiological Air Emissions from TA-21 (Tritium Facility)

ALTERNATIVE (CURIES PER YEAR)
a
RADIONUCLPE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS

TA-21-158%
Tritium (gaseous) 100 100 100 100
Tritium (water vapor) 100 100 100 100
Total 200 200 200 200

TA-21-209
Tritium (gaseous) 640 640 640 640
Tritium (water vapor) 860 860 860 860
Total 1,500 1,500 1,500 1,500
Notes:

aTritium is emitted in the gaseous form (HT) as well as in the water vapor form (HTO). CAP-88 uses the water vapor form of
tritium for modeling for a conservative result, because the vapor form produces the highest dose. It was assumed that all
tritium is in the vapor form.

b The ES-5 stack parameters for TA—21-155 are: Height = 29.9 meters (m), Diameter = 0.8 m, Exit Velocity = 7.8 meters per

second (m/s).

¢ The ES-1 stack parameters for TA-21-209 are: Height = 23.2 m, Diameter = 1.2 m, Exit Velocity = 10.3 m/s.

TABLE B.1.1.4-7.—Radiological Air Emissions from TA-3-102 (Shops)

ALTERNATIVE (CURIES PER YEAR)

a,b
RADIONUCLIDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS OPERATIONS
Uranium-238 0.00005 0.00015 0.00005 0.00005
Notes:

a Protactinium-234m and thorium-234 are in equilibrium with uranium-238.
b The ES—22 stack parameters are: Height = 11.9 meters, Diameter = 0.9 meter, Exit Velocity = 0.8 meters per second.

B-9
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TABLE B.1.1.4-8.—Radiological Air Emissions from TA-48 (Radiochemistry Laboratory)

FAN EXHAUST (FE) NUMBER (STACK NUMBER)

FE-15 (16) FE—4 (11} FE-45/46 FE-51/54

FAN EXHAUST PARAMETERS

Height (meters) 19.8 20.1 15.2 131
Diameter (meters) 1.5 1.8 1.8 0.9
Velocity (meters per second) 13.5 9.9 8.2 7.9

EMISSION RATE PER FAN EXHAUST (CURIES PER YEAR)

No Action Alternative

Mixed Fission Produt 0.000015 0.00008 0.0000126 1.10 x 1¢°
Plutonium-239 4.50 x 10° 4.70 x 10’ 4.70 x 10 6.20 x 10°
Expanded Operations Alternative
Mixed Fission Produt 0.000033 0.000088 0.000018 2.20 x 10°
Plutonium-239 9.60 x 10° 5.20 x 10’ 6.50 x 10’ 1.20 x 10’
Reduced Operations Alternative
Mixed Fission Produt 0.000015 0.00004 0.000013 5.30 x 10’
Plutonium-239 4.50 x 10° 2.40 x 10’ 4.60 x 10’ 3.10x 10°
Greener Alternative
Mixed Fission Prodult 0.000033 0.00008 0.000018 1.10 x 10P
Plutonium-239 9.60 x 10° 4.70E x 10/ 6.50 x 10’ 6.20 x 10°

Notes:

8 Fan exhaust FE-4 exits through Stack 11.
b The mixed fission products are represented by strontium-90/yttrium-90 in equilibrium.
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TABLE B.1.1.4-9.—Radiological Air Emissions from TA-48 (Radiochemistry Laboratdty)

ALTERNATIVE NO ACTION OFTDXEFI)RAAIEII'?CI)EI\[I)S O?Eg:ﬁgﬁs GREENER
FA',\\II Eﬁgé; ST FE-60 | FE-63/64| FE-60 |FE-63/64#| FE-60 | FE-63/64| FE-60 | FE-63/64
FAN EXHAUST PARAMETERS
Height (meters) 12.4 10.3 12.4 10.3 12.4 10.3 12.4 10.3
Diameter (meters) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Exit Velocity (meters per 9.4 125 9.4 125 9.4 125 9.4 125
second)
EMISSION RATE PER FAN EXHAUST (CURIES PER YEAR)
Emission:
Mixed Activation 1.60 x 107 | 1.40 x 10° | 3.20 x 107 | 2.80 x 10° | 8.00 x 10° | 7.00 x 10 | 1.60 x 10 | 1.40 x 10°
Product§
Arsenic-72 0 0.000056 0 0.00011 0 0.000028 0 0.000056
Arsenic-73 0 0.000095 0 0.00019 0 0.0000475 0 0.000095
Arsenic-74 8.50 x 10’ | 0.000019 | 1.70 x 10%| 0.000038 | 4.25 x 107 | 9.50 x 10° | 8.50 x 10 | 0.000019
Beryllium-7 7.30x 10°| 6.10 x 108 | 0.000015 | 1.20 x 10 | 3.65 x 10°| 3.05 x 10® | 7.30 x 10° | 6.10 x 10°
Bromine-77 0.00031 | 0.00012 | 0.00062 | 0.00024 | 0.000155| 0.00006 | 0.00031 | 0.00012
Germanium-68 0 8.50 x 10° 0 0.000017 0 4.25 x 10° 0 8.50 x 10°
Rubidium-86 0 1.40 x 10’ 0 2.80 x 10’ 0 7.00 x 10° 0 1.40 x 10’
Selenium-75 0.000044 | 0.00012 | 0.000089| 0.00024 | 0.000022| 0.00006 | 0.000044| 0.00012
Notes:

8These isotopes were modeled using LANL's mainframe computer.
b Fan exhausts FE-63/64 exit through Stack 7.
¢ The mixed activation products are represented by strontium-90/yttrium-90 in equilibrium.

TABLE B.1.1.4-10.—Radiological Air Emissions from TA-55 (Plutonium Facility)

ALTERNATIVE (CURIES PER YEAR)
RADIONUCLIDE NO AcTioN | EXPANDED | REDUCED | ppener
OPERATIONS [ OPERATIONS

ES-15 (North StacR) 1.52 x 10° 2.50 x 10° 1.38 x 10° 2.00 x 10°
ES-16 (South Stack)

Particulates (plutonium-239) 0.0000162 0.000026 7.91 x 10° 0.0000157

Tritium 1,000 100 100 100
Notes:

8The ES-15 stack parameters are: Height = 14 meters (m), Diameter = 1.1 m, and Exit Velocity = 6.8 meters per second (m/s).
b The ES-16 stack parameters are: Height = 14 m, Diameter = 1.1 m, and Exit Velocity = 10.8 m/s.
¢ No isotopic breakdown of particulates is available; therefore, all particulates are represented by plutonium-239.
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TABLE B.1.1.4-11.—Radiological Air Emissions from TA-15 and TA-36 (Firing Sites)

RADIONUCLIDE (CURIES PER YEAR) ab
ALTERNATIVE
URANIUM-238 URANIUM-235 URANIUM-234
No ACTION
TA-15 0.0226 0.000437 0.00842
TA-36 0.012 0.000233 0.00449
Total 0.0346 0.00067 0.0129
EXPANDED OPERATIONS
TA-15 0.0693 0.00134 0.0258
TA-36 0.0346 0.00067 0.0129
Total 0.104 0.00201 0.0387
REDUCED OPERATION
TA-15 0.0226 0.000437 0.00842
TA-36 0.012 0.000233 0.00449
Total 0.0346 0.00067 0.0129
GREENER
TA-15 0.0226 0.000437 0.00842
TA-36 0.012 0.000233 0.00449
Total 0.0346 0.00067 0.0129
Notes:

aNo stack emissions. This is an area source. An area of 100 square meters was used. This value was used based on information

obtained from LANL personnel regarding the area of pads used for firing experiments.

b These values are for the resuspendable and/or respirable portion of the product used during the tests and as suabsare the valu

used as the source parameter in the CAP-88 PC Model.
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TABLE B.1.1.4-12.—Radiological Air Emissions from TA-54 (Area G—Waste Management)

ALTERNATIVE (CURIES PER YEAR) 2
RADIONUCLIDE ? NO ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS

Tritium 21 21 21 21
Americium-241 6.60 x 10’ 6.60 x 10’ 6.60 x 10’ 6.60 x 10’
Plutonium-238 4.80 x 10° 4.80 x 10° 4.80 x 10° 4.80 x 10°
Plutonium-239 6.80 x 10’ 6.80 x 10’ 6.80 x 10’ 6.80 x 10’
Uranium-234 8.00 x 10° 8.00 x 10° 8.00 x 10° 8.00 x 10°
Uranium-235 4.10 x 10’ 4.10 x 10’ 4.10 x 10’ 4.10 x 10’
Uranium-238 4.00 x 10° 4.00 x 10° 4.00 x 10° 4.00 x 10°
Notes:

@No change in emissions is expected among the SWEIS alternatives. These emissions were back-calculated using the CAP—88

model and are conservatively based on the average, plus two standard deviations of nearby environmental concentration

measurements.

b No stack emissions. This is an area source. An area of 5,000 square meters was used. This value was used basezhon informati

obtained from LANL personnel regarding the area of waste disposal.

TABLE B.1.1.4-13.—Radiological Air Emissions from TA-53 (LANSCE—ES-2 Staéi?)

ALTERNATIVE (CURIES PER YEAR) ©
RADIONUCLIDE NG ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS
Argon-41 55.2 69.0 27.6 69.0
Carbon-10 212 265 1.06 265
Carbon-11 2,240 2,790 1,120 2,790
Nitrogen-13 348 434 174 434
Oxygen-14 5.29 6.61 265 6.61
Oxygen-15 464 581 233 581
Notes:

8 TA-53 emissions were divided into five sources: ES—2 stack emissions, ES—3 stack emissions, LEDA emissions, IPF—2

emissions, and diffuse emissions.
b ES—2 stack emissions: evacuation from the Manuel Lujan Neutron Scattering Center (MLNSC), Weapons Neutron Research
(WNR), and Line D-South. Parameters are: Height = 13 meters (m), Diameter = 0.9 m, Exit Velocity = 7 meters per second.

®Increased by factor of 200/70 to account for increased beam current.
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TABLE B.1.1.4-14.—Radiological Air Emissions from TA-53 (LANSCE—ES-3 Staﬁi?)

ALTERNATIVE (CURIES PER YEAR)
RADIONUCLIDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS OPERATIONS
Argon-41 345 862 172 862
Carbon-11 3,100 7,760 1,550 7,760
Notes:

8 TA-53 emissions were divided into five sources: ES-2 stack emissions, ES—3 stack emissions, LEDA emissions, IPF-2
emissions, and diffuse emissions.
b ES 3 stack emissions: evacuation from experimental areas A, B, and C, and associated lines B and C tunnels. Parameters are:

Height = 30.5 meters (m), Diameter = 0.9 m, Exit Velocity = 12.5 meters per second.

TABLE B.1.1.4-15.—Radiological Air Emissions from TA-53 (LANSCE—LEDM3

ALTERNATIVE (CURIES PER YEAR)
RADIONUCLIDE NG ACTION | EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS

Argon-41 2.29 2.29 229
Nitrogen-13 0.163 0.163 0.163 0.163
Nitrogen-16 0.0285 0.0285 0.0285 0.0285
Oxygen-15 0.00177 0.00177 0.00177 0.00177
Oxygen-19 0.00216 0.00216 0.00216 0.00216
Sulfur-37 0.00181 0.00181 0.00181 0.00181
Chlorine-39 0.00047 0.00047 0.00047 0.00047
Chlorine-40 0.00219 0.00219 0.00219 0.00219
Krypton-83m 0.00221 0.00221 0.00221 0.00221
Others 0.00111 0.00111 0.00111 0.00111
Notes:

8 TA-53 emissions were divided into five sources: ES-2 stack emissions, ES—3 stack emissions, LEDA emissions, IPF—2

emissions, and diffuse emissions.

b | EDA emissions: evacuation from the Low Energy Demonstration Accelerator. Emissions were assumed to exit through the

ES-3 stack with parameters: Height = 30.5 meters (m), Diameter = 0.9 m, Exit Velocity = 12.5 meters per second.
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TaABLE B.1.1.4-16.—Radiological Air Emissions from TA-53 (LANSCE—IPF—%}J

ALTERNATIVE (CURIES PER YEAR)
RADIONUCLIDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS
Carbon-11 70 87.5 35 87.5
Nitrogen-13 80 100 40 100
Oxygen-15 20 25 10 25

Notes:

8 TA-53 emissions were divided into five sources: ES—2 stack emissions, ES—3 stack emissions, LEDA emissions, IPF-2
emissions, and diffuse emissions.

b |PF-2 emissions: evacuation from the Isotope Production Facility 2. Emissions were assumed to exit through the ESh3 stack wit
parameters: Height = 30.5 meters (m), Diameter = 0.9 m, Exit Velocity = 12.5 meters per second.

TABLE B.1.1.4-17.—Radiological Air Emissions from TA-53 (LANSCE—Diffus%P

ALTERNATIVE (CURIES PER YEAR)

RADIONDELIDE NO ACTION EXPANDED REDUCED GREENER
OPERATIONS | OPERATIONS
Argon-41 2.56 3.2 1.28 3.2
Carbon-11 61.44 76.8 30.72 76.8

Notes:

2TA-53 emissions were divided into five sources: ES-2 stack emissions, ES—3 stack emissions, LEDA emissions, IPF-2
emissions, and diffuse emissions.

b Diffuse emissions: escape from the area around the high intensity beam line (Line A). No stack emissions.
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* All uranium-238 emissions were assumed for the same case, and the results in all three

to be in equilibrium with its decay runs were exactly the same. The conclusion was
daughters, thorium-234 and protactinium-  that the resultant dose was independent of the
234m. size of the area source if the radionuclide

« Unidentified mixed fission products emission rates was the same due to the distance
(MFPs) or MAPs are modeled as strontium- Of the modeled MEI or member of the
90/yttrium-90 in equilibrium. This was population from the area source. Despite this
done for some unidentified MAPs from the  Sensitivity analysis, the best estimate of an
Low Energy Demonstration Accelerator area’s size was used in all cases for the actual

(LEDA) emissions at the LANSCE and for ~ modeling.
some MAPs and MFPs from TA-48.

» Tritium can exist in gaseous (elemental
tritium) or water vapor (tritium oxide)
forms. The oxide form is used in CAP—-88
to ensure conservative results because it
produces a higher dose. All tritium
emissions were modeled as oxides from
TA-16 and TA-21 (the tritium facilities).

Agricultural Data

Radionuclides emitted to the air and
subsequently ingested with food crops is one
pathway of exposure used by CAP-88. The
immediate region surrounding the LANL site
does not have any major agricultural production
activities; however, the agricultural data used in
the modeling effort are reflected in Table

S P t
ource Parameters B.1.1.4-18 (EPA 1992a).

LANL emission sources include individual
stacks and large area (diffuse) sources. For

stack emissions, the actual stack heights,U. h ¢ h ited i
diameters, and exit velocities were used. These SIng INese parameters may nave resuited in an

stack parameters are reflected in Tables overestimate of the dose to individuals living in
B.1.1.4-1 through B.1.1.4-17 close proximity to the LANL site.

These agricultural data were provided in the
CAP-88 database for the State of New Mexico.

The sizes of area sources were calculated based\/leteorologlcal Data

on site information. Because the sizes of area
sources could not always be precisely
determined, a sensitivity analysis was

performed using various area sizes. This
analysis was performed by changing the sizes of
the areas modeled while fixing all other

parameters. Areas of 1,075, 10,750, and
107,500 square feet (100, 1,000, and 10,000
square meters) were used in separate model run

Meteorological data are used in conjunction
with the CAP-88 model to estimate air

dispersion of emitted nuclides. There were four
meteorological towers distributed over the

LANL sites used for this purpose. The

meteorological data used for each tower were
the average of 3 years of actual meteorological
data. The tower nearest to the modeled facility
vas used for input data, as reflected below.

TABLE B.1.1.4-18.—Fraction of Agricultural Products Produced in the Home,
Assessment Area, and Imported

VEGETABLE MILK MEAT
Fraction Home Produced 0.7 0.399 0.442
Fraction Assessment Area Produced 0.3 0.601 0.558
Fraction Imported 0 0 0
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* TA-6 Tower—Used for modeling emissions Population Data
from TA-3, TA-16, TA-48, and TA-55

«  TA-49 Tower—Used for modeling Data regarding the population distribution
emissions from TA=15 and TA—36 within a 50-mile (80-kilometer) radius around
* TA-53 Tower—Used for modeling LANL are needed by. CAP-88 'for the
emissions from TA—21 and TA-53 calculation of the collective population dose.

LANL has been using a population data file that
was prepared based on the 1990 Census (DOC
1991). A new population data file was prepared
by the University of Nevada (UN) in 1995,
using data from the New Mexico Bureau of
Business and Economic Research (BBER
1995). The UN data file was used for all
CAP-88 population runs, consistent with the
socioeconomic data used for the SWEIS. There
are no significant differences between the

* TA-54 Tower—Used for modeling
emissions from TA-18 and TA-54

The use of 3 years’ data for modeling purposes
is due to the fact that these towers have existed
in these locations for that period of time. The
use of average meteorological data over this
period is expected to reflect future conditions
more accurately than data from any individual

year. LANL data file and the UN data file.
8:‘:1822fe?r0|09lcal data needed as input to The input parameters described above were
input into the CAP—88 model to generate the
. Annual precipitation = 19 inches (48 estimated radionuclide concentrations and
centimeters) per year (Bowen 1990) resulting radiation dose equwalen_ts. Vz_irlous
«  Annual ambient temperature = 48°F receptors were modeled as bounding estimates.
(8.8°C) (Bowen 1990) 'kl)'hlese receptors are discussed individually
elow.

* Height of lid = 5,000 feet (1,525 meters)
The lid height (vertical extent of mixing of

air emissions) was obtained from the B.1.1.5 Facility-Specific Maximally
weather center in Albuquerque and was Exposed Individual Doses
verified by the National Oceanographic and
Atmospheric Administration. CAP-88 runs were made using each modeled
facility’s air emissions to determine the CEDE
Distances Between Emission Points and at various locations. The results were
Receptors examined, and a single point at the LANL

. o boundary where the highest dose occurs was
The distances between the emission sources anqgentified. The distance and direction to these

the specific location modeled must be points were determined. These points are the
introduced as input parameters for CAP—88 10 |cations of the facility-specific MEls. The

calculate the nuclide concentration and gistances and directions of all facility-specific
subsequent doses at that location. Map \ME|s are listed in Table B.1.1.5-1. The
coordinates for each source at LANL and each distances and directions for all MEls. with

receptor location were determined using large respect to all modeled facilities, are presented in
maps and Geographic Information Systém Tgpje B.1.1.4-19, as noted above. The dose
(GIS) graphics.  The distances were then commitment from all facility emissions were

calculated using these coordinate points. The ihen calculated for each FS MEI location and
distances and direction between each modeledg,mmed to provide the total dose at that

facility and the facility-specific MEI location  |ocation. The contribution from each modeled
are listed in Table B.1.1.4-19.
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TABLE B.1.1.5-1.—Pistance and Directions to Facility-Specific Maximally Exposed Individuals

MEI DISTANCE FEET

FACILITY (METERS) DIRECTION
TA-3-29 (CMR) 3,575 (1,090) North
TA-3-66 (Sigma Building) 3,560 (1,085) North
TA-3-102 (Machine Shops) 3,380 (1,030) North
TA-11 (High Explosives Testing) 4,300 (1,310) South
TA-15/36 (Firing Sites) 7,415 (2,260) Northeast
TA-16 (WETF) 2,885 (880) South-Southeast
TA-18 (Pajarito Site: LACEF) 2,820 (860) Northeast
TA-21 (TSTA and TSFF) 1,050 (320) North
TA-48 (Radiochemistry Laboratory) 2,920 (890) North-Northeast
TA-53 (LANSCE) 2,625 (800) North-Northeast
TA-54 (Area G) 1,195 (365) Northeast—LANL Boundary

5,330 (1,625)

Southeast—White Rock

TA-55 (Plutonium Facility)

3,690 (1,125)

North

Note: This table lists the facility-specific MEI location from each modeled facility. These data are also contained in Table
B.1.1.4-19.

facility to each MEI was calculated for each of TA-48 (Radiochemistry Facility) and TA-55
the four SWEIS alternatives. (Plutonium Facility).

The MEI locations do not necessarily represent B116
actual residences or individuals. They are ~— "~
merely points at the LANL boundary where the

highest potential dose occurs. Some points at ) _ _
the LANL boundary do have residences close to 'he LANL site-wide MEI dose was determined
them. This is especially true for those TAs PY examining the total dose to each FS MEI.

located in the northern part of the LANL site, 'he FS MEI with the highest total dose is
such as TA—3 and TA-53. considered to be the LANL site-wide MEI for

that alternative. For every FS MEI location, the
Two ES MEI locations were considered for total dose isthe dose contributed by that specific
Area G because it borders San lldefonso Pueblofacility, plus any doses contributed by other
land. The first location is at the LANL modeled facilities.
boundary, 1,197 feet (365 meters) northeast of
Area G next to San lidefonso land. No one B.1.1.7 Population Dose
currently lives in that location. The second

location is in the town of White Rock, The dose to the population living within a 50-
approximately 5,331 feet (1,625 meters) mjle (80-kilometer) radius from LANL was
southeast of Area G. calculated by CAP—88 using the UN population
. data prepared from BBER data (BBER 1995).
Some modeled facilities share the same MEI ¢, o5ch modeled facility, a population run was

location.  TA-3-29 (CMR) and TA-3-66 aqe for each of the four alternatives. The
(Sigma) share the same MEI location, as do

LANL Site-Wide Maximally
Exposed Individual Dose
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results from each modeled facility for each LANL with an average individual dose higher
alternative were added to obtain the total than 1 millirem peryear. The second set of four
population dose for that alternative. maps (one map per alternative) covers the rest of

the 50-mile (80-kilometer)

B.1.1.8 Isodose Maps

Isodose maps (maps showing lines of equal
dose) were generated for the region within a 50-
mile (80-kilometer) radius from LANL. The
isodose maps show contour lines representing
the annual individual dose at the points where
the lines pass through. Four CAP—88 runs were
made for each emission source for each
alternative in order to generate data points
sufficient to create the isodose maps. The
following distances (in meters) were introduced
as an input to CAP—-88 runs to generate these
maps:

* Run No. £-300, 400, 500, 600, 700, 800,
900, 1,000, 1,100, 1,200, 1,300, 1,400,
1,500, 1,600, 1,800, 2,000, 2,200, 2,400,
2,600, and 2,800

Run No. 2-3,000, 3,200, 3,400, 3,600,
3,800, 4,000, 4,200, 4,400, 4,600, 4,800,
5,000, 5,500, 6,000, 6,500, 7,000, 7,500,
8,000, 8,500, 9,000, and 9,500

Run No. 3-10,000, 11,000, 12,000,
13,000, 14,000, 15,000, 16,000, 17,000,
18,000, 19,000, 20,000, 22,000, 24,000,
26,000, 28,000, 30,000, 32,000, 34,000,
36,000, and 38,000

Run No. 4-40,000, 42,000, 44,000,
46,000, 48,000, 50,000, 52,000, 54,000,
56,000, 58,000, 60,000, 62,000, 64,000,
66,000, 68,000, 70,000, 72,500, 75,000,
77,500, and 80,000

Dose calculations were made at each distance in
16 directions around the emission source for

each alternative. The results were then used to
generate the isodose maps using GIS overlays.
The results of the runs for all emission sources
were summed to obtain the isodose maps for alll
of LANL operations. Two sets of isodose maps

were generated. The first set of four maps (one
map per alternative) covers the region around

region where
average individual doses were less than 1
millirem per year.

B.1.2 Results of Consequence
Analyses

B.1.2.1 Doses to Facility-Specific

Maximally Exposed
Individuals

For each FS MEI, the total dose at the MEI
location was calculated by adding the
contributions from each modeled facility. The
highest dose for an alternative is the LANL MEI
for that alternative.

The contribution of each modeled facility to the
FS MEls for the four SWEIS alternatives are
included in Tables B.1.2.1-1 through B.1.2.1-4.
The totals shown on these tables are
summarized in Table B.1.2.1-5.

B.1.2.2 Dose to the LANL Site-Wide

Maximally Exposed
Individual

As noted above, the LANL site-wide MEI is
determined by identifying the FS MEI with the
highest total dose. The location of and modeled
dose to the LANL site-wide MEI for each
alternative is summarized in Table B.1.2.2-1.

The NESHAP requires that the dose resulting
from air emissions to the LANL MEI not exceed
10 millirem per year. As shown in Table
B.1.2.2-1, this regulatory limit would not be
exceeded under any of the SWEIS alternatives.
In fact, the highest MEI dose was 5.44 millirem
per year for the Expanded Operations
Alternative, which is 54.4 percent of the
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Air Quality

An examination of Table B.1.2.3-1 reveals that
most of the population dose comes from
emissions from the Firing Sites. The Firing

Sites emit long-lived uranium isotopes that can
travel long distances without any significant

decay. The emissions from LANSCE are
mainly short-lived activation products that

decay away in a matter of minutes or even
seconds. Thus, the LANSCE emissions are
important contributors to doses to individuals
near LANL, but these emissions are less
important to the doses for individuals farther
away from LANL.

regulatory limit. The LANL MEI is the
LANSCE FS MEI under all alternatives.

B.1.2.3 Collective Population Dose

The collective dose to the population living
within a 50-mile (80-kilometer) radius from

LANL has been calculated for emissions from
all modeled facilities. The population doses
from each source for all four alternatives are
presented in Table B.1.2.3-1, while the total
collective population doses for the four SWEIS
alternatives are presented in Table B.1.2.3-2.

TABLE B.1.2.3-1.—Collective Population Dose to Residents Within a 50-mile Radius from LANL
(person-rem/year)

CMR 0.195 1.76 0.1755 0.195
Sigma 0.122 0.366 0.122 0.122
TA-11 (HE) 0.0000817 0.000204 0.000049 0.000049
TA-16 (Tritium) 0.276 0.552 0.276 0.276
TA-18 0.0720 0.900 0.0720 0.0720
TA-21 (Tritium) 0.977 0.977 0.977 0.977
Main Shops 0.0101 0.0303 0.0101 0.0101
TA-48 (GRAM) 0.00267 0.00508 0.00244 0.0051
TA-48 (LANL) 3.03 6.06 1515 3.03
TA-55 0.81 0.0934 0.0845 0.0884
TA-15/-36 (Firing 7.07 21.21 7.07 7.07
Sites)

TA-53
ES-3 0.538 1.345 0.269 1.345
ES-2 0.429 0.536 0.209 0.536
LEDA 0.00327 0.00327 0.00327 0.00327
IPF-2 0.0145 0.0181 0.0073 0.0181
Diffuse 0.0118 0.0148 0.0059 0.0148
TA-54 0.0288 0.0288 0.0288 0.0288
(Waste Management)
TotaP 13.59 33.09 10.83 13.79

2The values reported for population doses for this alternative, as well as the other alternatives, is higher than hasgokian repo
the recent Annual Environmental Reports. It is important to recognize that the alternatives analyzed represent increased
operations when compared to recent history. The material throughput at the different facilities under the various aisernatives
presented in section 3.6.
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LANL SWEIS

TaABLE B.1.2.3-2.—Fotal Collective ¢
Population Doses for Each of the
SWEIS Alternatives

DOSE
ALTERNATIVE (PERSON-REM/YR)

No Action 13.59

Expanded Operations 33.09

Reduced Operations 10.83

Greener 13.79 .
B.1.2.4 Isodose Maps
Individual doses have been calculated for

people living within a 50-mile (80-kilometer)
radius from LANL. The highest individual dose
for an alternative is the dose given to the LANL
site-wide MEI for that alternative. For the
50-mile (80-kilometer) region, an individual’s
doses are shown on the isodose maps in Figures
B.1.2.4-1through B.1.2.4-8. Figures B.1.2.4-1
through B.1.2.4-4 show doses that are more )
than 1 millirem per year for each of the four
alternatives. Only lines that represent a dose
larger than 1 millirem per year and extend (at
least in part) outside the LANL boundary are
shown on the isodose maps. Figures B.1.2.4-5
through B.1.2.4—-8 show doses that are less than
1 millirem per year for each alternative. To
estimate their doses, individuals need only find
their locations on the isodose map and identify
the bounding doses nearest that location. A
dose of 1 millirem per year is not considered
significant

B.1.2.5 Uncertainties

There are many factors that introduce
uncertainties into the process of projecting
future doses to the public from radioactive air
emissions from LANL. Some of these factors
are listed below.
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The radionuclide emission rates estimated
by each modeled facility are based on
current knowledge regarding future
operations at the facility. However, the
level of funding, exact activities, and exact
conditions associated with future operations
cannot be predicted with certainty.
Therefore, the emission rate estimates
cannot be viewed as accurate or precise
values.

The LANL site-wide MEI dose is sensitive
to the assumptions and operations
associated with LANSCE. Procedures are
in place to monitor the modeled MEI dose
and ensure that the 10 millirem per year
limit is not exceeded. Population doses, on
the other hand, are more sensitive to the
assumptions and operations associated with
the Firing Sites. For example, a 25 percent
change in uranium use (which is assumed to
mean a 25 percent change in uranium
emissions) would change the population
dose by about 20 percent.

The parameters introduced into the
CAP-88 model cannot be exact, especially
the meteorological data. The average
meteorology for a 3-year period was used in
the modeling, which is a reasonable and
good prediction for future years. However,
any single, future year could be anomalous,
resulting in a collective dose estimate
different from that presented in this report.
Again, active monitoring and control of
atmospheric releases is conducted to ensure
that the public dose limits are not exceeded.

The modeled dose is also very sensitive to
the assumed period of exposure. For the
purposes of this analysis, the very
conservative assumption is made that the
MEI is a person who stays in the same
location 24 hours a day, 365 days a year.
Furthermore, it is assumed that this person
is not shielded from the emissions by
clothing or shelter (e.g., a building, auto,
home, etc.).

The area source term for TA-54 was
calculated from AIRNET monitoring data.
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There are uncertainties in those data for
tritium in its water vapor form due to a
recent discovery that the silica gel samplers
are not collecting water with a high
efficiency. It is estimated that the

underestimation, which is being quantified,
will represent only a very small addition to
the collective population dose and LANL
MEI doses.
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B.2 NONRADIOLOGICAL AIR more restrictive than the national standards and
QUALITY are listed in attachment 1.

Criteria pollutants released into the atmosphere
dfrom LANL operations are emitted primarily
from combustion facilities such as boilers,
emergency generators, and motor vehicles.

The methodology description and the analysis
results presented in chapter 5 are supplemente
in this appendix with details on each aspect of
modeling and analysis for criteria pollutants and

toxic chemical emissions. Toxic Air Pollutants

B.2.1 Assumptions, Data Sources, Chemicals are currently used at LANL in

Standards. and Models separately located groups of operations or
’ laboratory complexes (TAs) that are spread out

over a large geographic area (43 square miles

B.2.1.1 Applicable Guidelines/ [11,140 hectares]). Toxic air pollutants from
Standards and Emission these TAs may be released into the atmosphere
Sources from many different ongoing activities,
including laboratory, maintenance, and waste
Criteria Pollutants management operations. Two types of toxic air

pollutants are considered in this analysis:
The Clean Air Act mandates that the EPA noncarcinogenic and carcinogenic.
establish primary and secondary National
Ambient Air Quality Standards (NAAQS) for The two database information systems used
pollutants of concern nationwide. These Primarily in this analysis are the 1995
pollutants, known as criteria pollutants, are Automatic Chemical Inventory System (ACIS)
carbon monoxide, sulfur dioxide, nitrogen (LANL 1995a) purchase data and the Regulated
dioxide, ozone, lead, and particulate matter Air Pollutants (RAP) Report data (LANL 1990).
smaller than 10 microns in aerodynamic size _ - _
(PM;o). As of September 16, 1997, in addition ACIS is a listing of chemicals purchased at each

to the PMg NAAQS, a new NAAQS became LANL facility in each calendar year. The 1995
effective for particulate matter equal to or less ACIS listidentified more than 2,000 chemicals.
than 2.5 microns (micrometers) in aerodynamic 1S list was reduced to 382 chemicals by

diameter (PM5). These new standards will not eliminating from consideration those that do not
require imposition of local area controls until Nave adequate vapor pressure in a liquid state to

2005, and compliance determinations will not P€ €vaporated during chemical operations or
be required until 2008. Additionally, EPA have very low toxicity. Fifty-one of these 382
revised the NAAQS and associated reference Chémicals are considered by EPA to be

method for determining ozone attainment on carcinogenic. For the purpo.se'ofthis analysis, it
July 18, 1997. This standard also will be WaS assumed that air emissions could result

applicable to LANL. from the use of any of the 382 chemicals from
any of the 30 separate TAs that purchased these

The State of New Mexico also has established chemicals. A list of these chemicals is provided

ambient air quality standards for carbon in attachment 2.

monoxide, sulfur dioxide, total suspended ) _ ) _ _ )

particulates, hydrogen sulfide, and total reduced RAP 1S @ LANL site-wide nonradiological air

sulfur (New Mexico Administrative Code €Missions inventory that was conducted at

[NMAC], Title 20, Chapter 2, Part 3). State of LANL in 1990. This inventory, however, was
New Mexico ambient air quality standards are Prepared more than 7 years ago when LANL
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operations were significantly different from

associated with all of the carcinogenic

current operations. Because these data are nopollutants emitted from LANL facilities at any

current, RAPS information was used in this
analysis only to supplement ACIS data and
other information gathered for this study.

Noncarcinogens. Short-Term  Guideline
Values. While no national or State of New
Mexico standards have been established for
noncarcinogens, the New Mexico Environment
Department (NMED) has developed guideline
values (GVs) for determining whether a new or
modified source emitting a toxic air pollutant
would be issued a construction permit (NMED/
AQCRs, revised November 17, 1994). These
GVs are 8-hour concentrations that are 1/100 of
the Occupational Exposure Limits (OELS)
established by the American Conference of
Governmental Industrial Hygienists
(ACGIH 1997) or the National Institute of
Occupational Safety and Health (NIOSH). The
State of New Mexico listing was supplemented
with the most current information on the lowest
values for OELs from these sources. These GVs
were used in this analysis in screening for
potential short-term impacts of toxic releases
from LANL operations.

Annual Average Guideline ValuesThe GVs
used in this analysis are the inhalation reference
concentrations (RfCs) from EPA’s Integrated
Risk Information System (IRIS) (EPA 1993b).
RfCs are daily exposure levels to the human
population (including sensitive subgroups)
during a lifetime (70 years) that could occur
without appreciable risk of deleterious effects.

Carcinogens. The GVs used in this analysis to
estimate potential impacts of carcinogenic toxic
air pollutants from LANL operations are based
on an incremental cancer risk of one in a million
(1.0 x 10°) (i.e., one person in a million would
develop cancer if exposed to this concentration
over a lifetime), a level of concern established in
theClean Air Act

This value was used in the screening for the
estimated combined incremental cancer risk

location. For the purpose of screening
individual carcinogens, a cancer risk of
1.0 x 108 was established as the GV.

B.2.1.2 Receptors and Receptor Sets
Two sets of receptors (i.e., locations where air
quality levels were estimated) were considered
for the analyses of criteria and toxic air
pollutants.

The first set of receptors includes nearby
identified actual locations of human activity
that might be affected from the emissions
from LANL facilities. These include: (1)
schools, hospitals, parks and playgrounds
within Los Alamos; (2) residences
(including those in trailer parks) in all
directions surrounding all of LANL
facilities in Los Alamos County; and (3)
towns, cities, and sensitive national and
cultural areas within approximately 50
miles (80 kilometers) of LANL. These
receptors, which are listed in attachment 3,
are referred to as sensitive receptors.

The second set of receptors includes all of
the closest off-site (i.e., fence line)
locations (in 10-degree increments) around
each TA to which the public could have
access. These receptors are referred to as
fence line receptors.

The potential impacts of air pollutants on
workers employed at the LANL facilities were
not considered as part of this analysis. Different
regulations apply to an occupational setting, and
the controlled nature of the work, along with
surveillance systems associated with these
controls, restricts routine exposures for workers.
This analysis is focused on exposure to the
public, and is based on a methodology that
initially assumes that chemicals that are
purchased are entirely available for release to
the atmosphere outside the facility in which the
chemicals are used.
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Air quality standards have been established by have both short-term and long-term exposure to
the State of New Mexico for criteria pollutants emissions from LANL facilities were
for both short-term (i.e., 1-hour, 3-hour, 8-hour, considered.
and 24-hour) and long-term (e.g., 30-day,
quarterly, and annual) time periods. In addition, Short-term impacts were analyzed at the fence
GVs also were developed for toxic pollutants line receptors. Long-term impacts were not
for both short-term (8-hour) and long-term considered at these receptors because, although
(annual) time periods. Using these standards itis possible that the public could have access to
and GVs, the potential impacts of the pollutant fence line areas for short periods of time, the
emissions from LANL operations on these fence line locations are not places where visitors
receptor sets were analyzed as discussed in thecan freely walk around, nor is pedestrian traffic
following paragraphs. at these locations encouraged or actually
encountered on a regular (long-term) basis.

Criteria Pollutants
Carcinogens. The annual impacts from the

Short-term and long-term impacts for CO, NO  emissions of carcinogenic toxic air pollutants
and SQ, TSP, PM, and lead were estimated at were analyzed at the sensitive receptors.
the sensitive receptors, and the results were Although GVs for short-term exposure were
compared with applicable air quality standards. used in the screening steps, the more meaningful
Both time frames were analyzed to address the comparisons were to long-term GVs for
potential short-term (acute) and long-term sensitive receptors.

(chronic) impacts of these pollutants at

locations where the public could have. bpth B.2.1.3  Air Quality Dispersion
short-term and long-term exposure to emissions

from LANL facilities. Hydrogen sulfide and Models
total reduced sulfur emissions are associated
mostly with oil and gas industry; therefore,
analysis for these pollutants was not necessary
at LANL.

The EPA’s Industrial Source Complex Air

Quality Dispersion Model (ISC-3) was used for
both the criteria and toxic pollutant analyses.
ISC-3 is a versatile model that is often used to

Short-term impacts also were analyzed at the Predict — pollutant  concentrations ~ from
fence line receptors surrounding TA-3, TA-16, €ontinuous point, area, volume, and open
and TA-21 in order to account for potential disposal cell sources (EPA 1992b).  This
short-term exposure near the locations with Versatile model is often preferred by the EPA
relatively large combustion sources. The because o‘f the many featgres that enable the
combustion sources at the other TAs are minor USEr {0 estimate concentrations from nearly any
(primarily small boiler units and emergency YP€ of source emitting nonreactive pollutants.

generators) relative to the larger combustion , .
units found at TA—3, TA—16, and TA-21, and EPA’'s PUFF model was used for a screening

are mostly for emergency back-up. The level analysis of emissions from LANL'’s High

potential impacts at the fence line receptors of Ez\plfg“fre: 9|,: ér'r_:% 2';65 EjH'II'EAI\: 8453 ?I'th Tsallzdlf:
these minor sources were not considered. —1o, TA=3b, TA—33, an —0. Ihe

model is designed to estimate downwind
Toxic Air Pollutants concentrations from instantaneous releases of
pollutants (EPA 1992d).

Noncarcinogens. The potential short-term . o
(acute) and long-term (chronic) impacts of these Theé HOTSPOT code was used in combination
pollutants at locations where the public could With the ISC-3 model for a detailed analysis of
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emissions from HEFF in order to provide amore B.2.2.1 Criteria
readily usable input data file to the health effects Pollutants—Methodology
analysis used in this SWEIS than provided by

PUFF. The HOTSPOT code is designed for The analysis of combustion-related pollutants

detonation of high explosives, and was used ;seq standard analytical modeling techniques
specifically to provide input data to the ISC-3 paged on atmospheric dispersion modeling and

model (ORNL-LLNL 1996). emissions estimated under peak and actual
annual average operating conditions of each

B.2.2 Ciriteria Pollutants—General major combustion unit.  This information,
Approach together with stack locations and exhaust

parameters (i.e., heights, diameters, flow rates),

The combustion sources that were evaluated in Was available from LANL's air quality permit
the analysis of criteria pollutants are listed in @pplications. Estimates of future emission rates
attachment 1. An atmospheric dispersion Were based on the operations anticipated under
modeling analysis was conducted to estimate theé Expanded Operations = Alternative—the

emissions from each of these emission sources. "ates from the combustion sources. These
emissions were modeled using the ISC-3 model

No quantitative analysis of vehicular-related and meteorological data collected at TA-6. The
emissions was performed as part of this methodology and procedures used are provided
analysis, but this emission source was included in attachment 1.

in the assumed background. Although the

project alternatives may have different effects B 2. 2.2  Results of Criteria Pollutant

on the travel patterns in the study area as a result Analysis

of changes in the number of LANL employees

who would commute to Los Alamos, the future

population of Los Alamos is expected to be the
same under all of the alternatives. Therefore,
the change in regional emissions under any of
the future project alternatives are not expected
to be more than a few (less than 5) percent.
Because the study area is in attainment for the
pollutants that are released primarily from

motor vehicles (carbon monoxide and ozone
precursors and nitrogen oxides [ND and o
because there are no nearby heavily congestedB-2.3  Toxic Air

traffic areas or major sources or ozone Pollutants—General
precursors (i.e., hydrocarbons and nitrogen Approach

oxides), no potentially significant air quality

impacts are expected from the project ynlike a production facility with well-defined

alternatives. operational processes and schedules, LANL is a
research and development facility with great
fluctuations in both the types of chemicals
emitted and their emission rates. Because
LANL’s toxic air pollutant emission rates are
relatively low (compared to releases from
production facilities), vary greatly, are released

The results of the analysis of criteria pollutants
from LANL’s combustion sources are presented
in attachment 1. As shown, the highest
estimated concentration of each pollutant is
below the appropriate ambient air quality
standard. None of the project alternatives,
therefore, are predicted to significantly impact
criteria pollutant levels.
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from hundreds of sources spread out over alarges An additive impact analysis was conducted
geographic area, and are well below the state’s  to estimate the potential total impact from
permitting threshold limits, toxic air pollutant the emissions of each pollutant from more
emissions are not monitored. Current emission than one TA and the total incremental
rates and stack parameter information necessary  cancer risk from all of the carcinogenic

to conduct a conventional air quality analysis of pollutants combined at any of the sensitive
the releases of toxic air pollutants are therefore receptor locations considered.

not available.
The methodology used in this analysis followed

An alternative approach was developed modeling guidelines for toxic pollutants

specifically for this analysis to estimate the established by the EPA (EPA 1988, EPA 1992c,
potential air quality impacts of these pollutants. EPA 1992e, and EPA 1992f) in that it first uses
This approach is based on the use of screeningscreening level evaluations based on
level emission values (SLEVS). SLEVs are conservative assumptions and resulting in
conservatively estimated hypothetical emission maximum potential impacts, followed by more

rates for each of the toxic air pollutants that detailed analyses based on more realistic
could potentially be emitted from each of assumptions. The overall procedure used for
LANL’'s TAs and that would not result in air this air quality assessment, including the
quality levels harmful to human health under development of SLEVs, is summarized in

current or future conditions. These SLEVs were Figures B.2.3-1 and B.2.3-2. Also shown on
compared with conservatively estimated these figures are the procedures used to compare
pollutant emission rates on a TA-by-TA basis to SLEVs with the available emission data and the
determine potential air quality impacts of toxic steps taken to evaluate the pollutants with
air pollutants from LANL operations. This potentially significant impacts. Each pollutant

process consisted of the following steps: with the potentially significant impacts (as a
. result of the screening-level analyses) was
 From over 2,000 chemical compounds subjected to progressively more detailed and

listed as being used at LANL, 382 toxic aif more realistic evaluations.
pollutants (including 51 carcinogens) were

selected for consideration based on .
chemical properties, volatility, and toxicity. B.2.3.1 Toxic Pollutants—

* A methodology based on SLEVs was used Methodology for Individual
to estimate the potential worst-case impacts Pollutants
of the toxic air pollutants. SLEVs for each _ _
chemical for each TA were compared with ~ Screening Level Analysis
emission rates conservatively estimated
from chemical use rates. If a conservatively
estimated emission rate for a given
pollutant from a given TA was less than
SLEV, that pollutant emission source was
deemed not to have the potential to cause
significant air quality impacts, and, as such,
no detailed analyses was required; if SLEV
was less than the estimated emission rate
for a given pollutant from a given TA, a
more detailed analysis was conducted.

Once SLEVs (both short-term and long-term)
were established for each of the toxic air
pollutants on a TA-specific basis (attachment 4,
Methodology), a comparison was made
between these values and conservatively
estimated emission rates based on the Expanded
Operations Alternative. A ratio was developed
for each chemical by dividing the SLEV by the
estimated emission rate (SLEV/Q).

These results, in the form of worksheets (an
example for TA-3 is provided in attachment 5),
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Pollutants Receptors
» 387 toxics * Fence line (short-term)
* 51 carcinogenics * Sensitive (annual)
Guideline Values
Noncarcinogenic Carcinogenic
* 1/100 of occupational exposure * 1E-6 for all combined pollutants (annual)
limit (OEL) (short-term) * 1E-8 for each pollutant (annual)

» Reference concentration from Integrated Risk
Information System (IRIS) (annual)

Initial Dispersion Analysis
* One stack/technical area + ISC-3 dispersion model
» Prototypical stack » Downwash analysis
* 5 years of meteorological data

Screening Level Emission Values (SLEVS)

Comparison of SLEVs with available information

» 1990 Regulated Air Pollution (RAP) Report

* 1995 and 1996 Automated Chemical Inventory System (ACIS)
» STORES database

» Future projected emission rates

Actual stack parameters
and emission rates

Analysis Is potential for air
completed; no  |* No quality impact greater
detailed modeling than SLEV?
required
Yes —————Y
More detailed analysis conducted
Results presented in » Emission rates estimated based on current and future
SWEIS activities and more realistic (less conservative) assumptions
* Detailed modeling, using actual stack locations and

parameters and fence line receptor locations

FIGURE B.2.3—-1.—Process Used for Evaluating Toxic Air Pollutants.
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B-44

Screening level results (SLEV Worksheets)
identified

Process and worksheets presented/explained to
point of contact (POC)

New processes and
chemicals identified

Necessary emission/operation data supplied by

POC/facility personnel

SLEVs developed }

For each chemical, do Analysis
estimated emission rates No - completed
have the potential to
exceed the SLEV?
Yes
Can more Results ‘
> detailed analysis No - presented in
be conducted? SWEIS

Yes

|

More detailed analysis conducted:
* Emission rates estimated based on current and future activities and
more realistic (less conservative) assumptions
* Detailed modeling conducted, using actual stack locations and
parameters and fence line receptor locations

FIGURE B.2.3-2.—Procedures for Evaluating Potential Impacts of
Toxic Air Pollutant Emissions from Each Technical Area.
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were presented to knowledgeable site personnelconditions), more detailed analyses were
who are aware of the activities and processes conducted.

that are currently occurring at each TA as well

as those that might occur in the future. In order TWo exceptions to the details associated with
to streamline the process, the relationship this approach were made. Information on the
between SLEVs and the estimated emission TAs for high explosives operations were

rates for each TA were presented in two data derived using a model more appropriate for
sets. screening short-term exposure concentrations

under those conditions (attachment 13). The
The first data set included those chemicals with second involved screening the emissions of
SLEV/Q ratios greater than 100. For each of chemicals from The Health Research
these chemicals, a determination was made as toLaboratory (HRL) at TA—43. Because of the
whether the utilization of that chemical would proximity of HRL to actual receptors, all
increase by more than one hundred times underanalyses for carcinogens as well as
future operation(s) of LANL under any of the noncarcinogens were performed for actual
project alternatives considered. Essentially, this receptors rather than fence line receptors
meant that for each TA a determination had to (attachment 14).
be made as to whether the utilization of a
chemical would increase over current use rates Detailed Analysis
by a factor of 100. If a determination could be ) ) _ _ )
made that the future use of that chemical would The detailed air quality analysis consisted of
not increase by this factor, no further evaluation ©ne or both of the following steps:
of that chemical was required. If such a
determination was not possible, a more detailed )
analysis was conducted.

Development of emission rates and source
terms parameters using actual process

knowledge
The second data set included all the chemicals*  Dispersion modeling using actual stack
with a SLEV/Q ratio less than 100, and included parameters and receptor locations

those chemicals with a SLEV/Q ratio greater .
than 1 but less than 100, as well as those TWO consequences may result from the detailed

chemicals with a ratio less than 1. For each analysis for each chemical from each TA: (1)

chemical with a ratio greater than 1 but less than €ither there is no potential to contravene a GV
100, an evaluation was made as to whether the(in Which case no additional analyses were

estimated emissions under any of the future "equired), or (2) there is a potential to
alternatives would exceed the SLEV. contravene a GV (in which case additional

Essentially, this meant that for each TA a analys_es were required). A pollutant Wi_th the
determination had to be made as to whether the Potential to contravene a GV was subject to
utilization of that chemical would increase over €valuation in the health and ecological risk
current use rates by a factor greater than the @SS€ssment process for this SWEIS.

SLEV/Q ratio. If a determination could be

made that the future use of that chemical would

not increase by this factor, no further evaluation

of that chemical was required. If such a

determination was not possible, a more detailed

analysis was conducted. For those chemicals

with a SLEV/Q ratio less than 1 (i.e., SLEVs

were potentially being exceeded under current
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Results of the Toxic
Pollutant Analysis—
Individual Pollutants

B.2.3.2

Screening Level

The first data set considered those chemicals
with SLEV/Q ratios greater than 100. For more
than 90 percent of the toxic air pollutants, a
determination was made (based on current and
proposed operations of the TAs) that the
utilization of these chemicals would not
increase by more than 100 times under any of
the project alternatives. The second data set
included chemicals with SLEV/Q ratios greater
than 1 but less than 100, and ratios less than 1.
A determination was made as to whether the
utilization of that chemical would increase over
current use rates by a factor greater than the
SLEV/Q ratio. The list of carcinogens also was
reduced from 51 to 35 because some of the
chemicals are no longer used and are not
projected for future use. Based on worksheets
for the chemicals in these data sets, and
information on potential future use, operations
at 13 locations were identified with the potential
to exceed a GV.

Detailed Analysis

Detailed analyses were conducted for the

following emission sources:

Methylene chloride emissions at TA-3
(attachment 7)

Beryllium emissions at TA-3

(attachment 8)

Nickel dust emissions at TA-3 (attachment
9)

Paint booth (primarily volatile organic
compound) emissions at TA-3 and TA-60
(attachment 10)

Incinerator emissions (primarily metals and
volatile organics) at TA—16 (attachment 11)
Emissions (primarily volatile organic
compounds) from open burning operations
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at the High Explosives Treatment and
Disposal Facility at TA-16 (attachment 12)
Emissions (primarily metals) from High
Explosives Firing Site (HEFS) operations at
TA-14, TA-15, TA-36, TA-39, and TA-40
(attachment 13)

Emissions (primarily volatile organic
compounds) from the Health Research
Laboratory at TA—43 (attachment 14)
Chloroform emissions at TA-53
(attachment 15)

Beryllium emissions at TA-55 (attachment
16)

Nitric and hydrochloric acid emissions at
TA-55 (attachment 17)

Nitric and hydrochloric acid emissions at
TA-59 (attachment 18)

Ozone Emissions at TA-53 (attachment 19)

Detailed Analyses—Results

Emissions from two sources were referred to the
health and ecological risk analysis process. The
analysis for TA-43 showed the potential to
exceed the GVs for four chemical carcinogens
from HRL: chloroform, trichloroethylene,
formaldehyde, and acrylamide.

The detailed analysis for HEFF indicated that
the same chemicals that had the potential to
exceed a GV in the previous screening step,
would also have the potential to exceed their
respective GVs using somewhat different
parameters and a different model than used in
the screening analysis. A different model was
used in the detailed analysis in order to provide
output data in a form more readily usable for the
health risk analysis. Additional information on
the following chemicals was referred to the
health and ecological risk assessment process
for this SWEIS:

Depleted uranium, beryllium, and lead from
TA-15
Depleted uranium, beryllium, and lead from
TA-36
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* Beryllium and lead from TA-39
* Depleted uranium and lead from TA-14

B.2.3.3 Toxic Pollutants—
Methodology for Combined
Impacts Analyses

The following analyses were conducted to
ensure that the combined effects from the
releases of all of the chemicals from all the TAs
would not exceed the GVs.

Noncarcinogens

An analysis of potential short-term impacts at a
TA’s fence line receptors showed that the 8-
hour impacts from the releases of that TA were
significantly greater (i.e., more than two orders
of magnitude) than the impacts from the

reasons as for noncarcinogens. However, long-
term impacts at sensitive receptors were
considered because EPA considers in their
standard setting process that risk from
carcinogens can be additive for all carcinogenic
chemicals.

The first version considered whether emissions
of the same chemical from all TAs (whether of
not it was actually used at that TA), at the SLEV
rate (whether or not that maximum rate was
actually projected at that TA) would exceed the
total guideline risk value of 1 x 10 The risk
due to exposure at the maximum concentration
over a lifetime for any receptor for each of the
TAs was added to the separately calculated
maximum concentration for any receptor for
each of the other TAs, regardless of whether the
same receptor was indicated.

releases of a nearby TA. This is because the The second version modeled simultaneous
TAs are relatively far apart in comparison to the emissions of the same chemical at actual
distances between the emission sources of a TAprojected rates for each of the TAs, and
and its fence line receptors. Therefore, it is recorded the maximum concentration at any
unlikely that the additive short-term impacts of receptor location. The risk due to exposure at
noncarcinogenic pollutants at the fence line that concentration over a lifetime was then
receptors of a TA would be significantly added to the risks calculated in a similar fashion
different from the maximum concentrations for each of the other chemicals. Risks were
previously estimated for that TA. added regardless of whether or not the same

receptor was involved. That total risk was also

An analysis of annual potential impacts at compared to the guideline risk value of 1 X°10
sensitive receptors showed that these impactsof any excess cancer from a lifetime of

were significantly less (i.e., less then two orders exposure.
of magnitude) relative to the appropriate GVs

than the corresponding short-term impacts at the
fence line receptors. Therefore, it is unlikely

that the additive annual impacts of the

noncarcinogenic pollutants at the sensitive

receptors would be significant.

B.2.3.4 Toxic Pollutants—Results of
Combined Impact Analysis

Releases of Each Carcinogenic Pollutant
from All TAs

Carcinogens _ _ _ _
The estimated combined cancer risk associated

Two different versions of additive impacts for with releases of each of these pollutants from alll
carcinogens are presented. Both consider TAs is 1.23 x 10, which is below the GV of
impacts at sensitive receptors based on annuall.O x 10%. As such, no potentially significant
ambient concentrations of pollutants. Short- air quality impacts were estimated.

term additive impacts for carcinogens at fence

line receptors were not considered for the same
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Releases of All Carcinogenic Pollutants from
All TAs

Results of this analysis are presented in
attachment 6. As shown, the potential
combined incremental cancer risk associated
with releases of all carcinogenic pollutants from
all TAs is slightly above the GV of 1.0 x £0

The major contributors to the estimated
combined cancer risk values are chloroform,
formaldehyde, and trichloethylene from HRL at
TA-43 and multiple sources for methylene
chloride. The estimated maximum cancer risk
for each of these individual pollutants is 8.74 x
107, 5.17 x 1¢%, 6.73 x 1, and 6.84 x 18,

respectively. Of these, the relative contribution
of chloroform emissions alone to the combined

simplifying but conservative approach was used
that added the maximum risk from each

chemical even though different receptors may
have been involved, a more detailed analysis
that considered the impact at each specific
receptor location was conducted. This more
refined analysis estimated the combined cancer
risk at each of the 180 sensitive receptor
locations.

As shown in attachment 6, the combined
incremental cancer risks associated with
releases of all carcinogenic pollutants from all
TAs at the receptor locations where these
impacts actually occur are slightly above the
GV of 1.0 x 10° at the two locations within the
LANL medical center: 1.17 x 1®at a receptor

in an air intake duct and 1.07 x ‘§aat an

cancer risk value is more than 87 percent. The operable window. Because the estimated cancer

impacts of TA-43 emissions are due to a
combination of relatively high emission rates,

close proximity between receptors and sources,

and the elevation of the receptors.

Because the result of this analysis was slightly
above the specified GV of 1.0 x $0and a
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risk at these two receptor locations is slightly
above the GV of 1.0 x 1f) these results were
referred to the health and ecological risk
assessment processes for this SWEIS.
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ATTACHMENT 1
ANALYSIS OF CRITERIA POLLUTANTS FROM
COMBUSTION SOURCES

Technical Areas: TA-3, TA-8, TA-15, TA-16, TA-18, TA-21, TA-22, TA-33, TA-35, TA-39,
TA-41, TA-43, TA-46, TA-48, TA-49, TA-50, TA-53, TA-54, TA-55, TA-58, TA-59, TA-61,
TA-63, and TA-64.

Emission Sources

The sources of criteria pollutant emissions at LANL are mostly combustion facilities. The largest
contributors are steam plants and an asphalt plant. There are also several smaller sources. The
following emission sources were considered:

MAJOR SOURCES LOCATION FUEL
Steam Plant TA-3-22-1 Natural gas/oil # 2
Steam Plant TA-21-357-1 Natural gas/oil # 2
Replacement Boiler TA-16-4 Natural gas
Replacement Boiler TA-16-5 Natural gas
Replacement Boiler TA-16-6 Natural gas
Replacement Boiler TA-16-13 Natural gas
Asphalt Heater TA-3-73-2 Oil #2
Water Pump TA-54-1013 Natural gas
Incinerator TA-16 Solid waste/waste qi’

Note:
Emissions from the following smaller combustion sources also were considered.

* 62 miscellaneous boilers located at various TAs
* 149 standby emergency generators (7 natural gas, 50 diesel, and 92 gasoline fueled)

Pollutants Considered

As required by the€lean Air Act NAAQS have been established for six major air pollutants: CO,
NO,, ozone (Q), particulate matter smaller than 10 microns (RIVS0,, and lead (Pb). Each of these
pollutants was considered.

B-49



LANL SWEIS

Emission Rates

Major Assumptions

1.

For the dual-fueled boilers, fuel oil emission rates were used to estimate short-term concentrations,
and natural gas emission rates were used to estimate annual emission rates.

Emission factors were obtained from EPA’s Compilation of Air Pollution Emission Factors
(AP-42) (EPA 1995).

Peak load emission rates (fB 0ad Were estimated based on the capacity of each unit.

ERyeak load= Unit Capacity / Design Capacity X Emission Factor
Heating Value of Fuel

See Tables A and B of this attachment.

Annual average emission rates (ER.) were based on the annual fuel consumption rates
(assuming that a 100 percent capacity was used).

ERannua= Emission Factor x Fuel Usage
See Table C of this attachment.

PM, o emissions during the combustion of diesel and gasoline fuels or fuel oil were conservatively
assumed to be half of the total suspended particulate (TSP) emissions. Particulates emitted during
the combustion of natural gas are less than 1 micron (1 micrometer) in diameter; hence, for natural
gas combustion, P\ emissions were considered equal to TSP emissions.

It was conservatively assumed, as per New Mexico Air Quality Bureau’s guidelines, that
40 percent of exhausted NO was converted tg NBen the exhaust plume reached fence line
receptors a few hundred meters away from the source. Conversion tepénds on the presence

of ozone in the surface atmospheric layer. It usually takes several hours for full conversion.

Based on the LANL information, it was assumed that emergency and standby generators operate a
maximum of four continuous hours a day.

Dispersion Modeling Analysis

The EPA Industrial Source Complex model, Version 3 (ISC-3) was applied in the analysis of criteria
pollutants. ISC-3 is a steady-state Gaussian dispersion model validated to be used in a short- and a
long-term mode in regulatory and nonregulatory applications. The model is capable of handling
multiple point sources, stack-tip downwash calculation, buoyancy-induced dispersion, as well as
having an algorithm to account for the aerodynamic downwash due to the nearby buildings. The actual
options that were used to analyze emissions from combustion sources are as follows:

In the ISC-3 short-term mode:
— Stack-tip downwash
— Buoyancy-induced dispersion
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— Final plume rise

— Calm winds processing

— Default wind profile exponents and potential temperature gradients
— Simple terrain

— Rural dispersion

— Aerodynamic downwash (where applicable)

— Constant emission rates throughout the modeling period

— No precipitation scavenging

Other assumptions include:

All chemicals are released to the atmosphere rather than used in process or product, or sent to
waste disposal or recycling after use.

There is no time spent indoors or inside automobiles; whereas, people actually spend more than
80 percent of their time indoors. Being inside would cut the concentration by half as a minimum.

Modeling Procedures

1. TA-3, TA-21 and TA-16 boiler plants were modeled using actual emission locations and actual

stack parameters, as provided by LANL. Wake effects of the boiler buildings and buildings in the
immediate vicinity of the emission sources were considered.

The waste incinerator at TA-16, the water pump at TA-54, and the asphalt plant heaters at TA-3
were modeled using actual locations and stack parameters, as obtained from LANL. Wake effects
of the incinerator building were considered.

The emission rates of the other combustion sources considered (i.e., small boilers and standby anc
emergency generators—natural gas, diesel and gasoline fueled) were summed up by TA and
modeled as if their combined emissions were released from the center of the TA where they are
located. The following prototypical stack and stack parameters were assumed for each of these
sources.

» Stack height: 6 meters

» Stack diameter: 0.5 meters

» Stack exit velocity: 9 meters per second
e Stack temperature: 127°C

Impacts from combustion sources were considered for both peak and normal (annual average)
operating conditions. Peak load emissions were used to estimate short-term impacts and annual
average emissions were used to estimate long-term impacts.

Emergency and standby generators were modeled to estimate short-term impacts only.

Five years of Los Alamos meteorological on-site observations for years 1991 through 1995 were
used in dispersion analysis. These 5 years of data were obtained by using the EPA PC RAMMET
program, with surface observations and morning and afternoon mixing heights data as inputs. The
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surface observations were collected at the TA—6 meteorological tower at LANL. Mixing heights
data were estimated based on the Albuquerque upper air observations and Santa Fe surface data.

7. Lead emissions from incinerator and oil-fired asphalt heaters (the two combustion sources that
continuously emit lead) were modeled using actual source parameters. Concentrations at the
sensitive receptors were found 5 orders of magnitude lower than the NAAQS quarterly standard
for lead of 1.5 micrograms per cubic meter.

8. Background concentrations were conservatively assumed to be 20 percent of the corresponding
standard.

Results:

Nitrogen Dioxide Modeling Analysis for Combustion Sources at LANL

Initial modeling of NQ concentrations resulted in a modeled 24-hour concentration of
519.76 micrograms per cubic meter (based on ISCST3 modeling). The applicable 24-hour standard,
per New Mexico Ambient Air Quality Control Standards (AAQS) is 147 micrograms per cubic meters
(adjusted for temperature and pressure [elevation]). Thus, based on the preliminary analysis, NO
modeled concentrations are above the New Mexico AAQS. Therefore, the following methodology
was used to evaluate the Ppl€@oncentrations.

New Mexico Air Quality Bureau—NO, Modeling Methodology. The Bureau has approved two
screening techniques for estimating N€@ncentrations from NQpoint sources. The first technique

is a partial conversion rate of 40 percent, which is only applicable to 24-hour concentrations.
Therefore, if the NQconcentration is 200 micrograms per cubic meter, the ¢d@centration can be
assumed to be 80 micrograms per cubic meter. The second technique is that some sources will need
to examine the atmospheric chemistry in a more rigorous manner. The guidance provides for using
Ozone Limiting Method (OLM) to more accurately determine,NOncentrations. OLM should be

used to resolve, if possible, any pl§landard exceedances at each receptor that shows a violation.

Modeling Analysis. Using this partial conversion rate of 40 percent, the acceptable 24-hour standard
for LANL would be 368 micrograms per cubic meter [147 micrograms per cubic meter per 0.40] for
NO,. For the annual concentration analysis, no conversion was used, and the full modeled values were
considered while comparing the results with the applicable ambient air standards.

All the receptors above the 24-hour threshold,N@lue of 368 micrograms per cubic meter were
identified from the output table listing of 50-maximum 24-average concentration values. The resulting
50-maximum value table includes several header records identifying the concentration, date for the
modeled concentration (ending hour of the averaging period), and the receptors (X and Y coordinates).

Based on the ISCST3 output file, there are only two 24-hour concentrations above 368 micrograms per
cubic meter. To demonstrate compliance with the ambient air standard, OLM analysis was conducted
for these two receptors.
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Estimation of NG, Concentrations Resulting from NOPoint Sources

» The first step is to use a screening technique (a standard Gaussian dispersion model [ISCST3]) to
estimate the maximum NQ@oncentrations.

» The second step involves estimating the fraction of thig é&@centration occurring as NO

Although NO, may be emitted directly to the atmosphere, most of it is formed as a result of reactions
between NO and various other gases. The reaction with ozone is an effective means of converting NO
to NO,. In heavily polluted areas, reaction between NO and organic radicals provides an additional
source of NGQ. A third source of N@is the thermal conversion process:

2NO + O, = 2NO,.

Ozone Limiting Method. The Ozone Limiting Method (OLM) involves an initial comparison of the
estimated maximum NQconcentration, (NQmax and the ambient{roncentration to determine
which is the limiting factor to N©@formation.

If the O3 concentration is greater than (N@ax, total conversion is assumed. If (Ni@ax is greater
than the @ concentration, the formation of N@ limited by the ambient {concentration.

The following expressions detail the procedure

1. A standard dispersion model ISCST3 is used to calculatg)(iNQ.
2. (NO)max is separated into two components:

* Thermal conversion portion. For combustion sources, this is estimated to be equal to
0.10(NQ)max.

» The remaining NO subject to conversion byagual to 0.90 (NQmax.

3. If (Oz)ambient is greater than 0.90(N@hax, then assume that all of the NO is converted tg, NO
i.e., (NO)max = (NQ)max.

If 0.90(NQ,)max is greater than gambient, then set (NPmax = (G)ambient + 0.10(NQmax.
4. (NOy)max computed for the source is added to the h&zkground.

The OLM program used for this analysis was BEE-LINE Software Inc., Version 2.5 (1995). In the

OLM analysis, the default value for the Bl@ctor, micrograms per cubic meter to parts per million,

is 1882.8091. This is one of the required input values by the OLM model. The corrected value
(according to Bureau’s Dispersion Modeling Guidelines) at an elevation of 7,000 feet is

1,473.4 micrograms per cubic meter, which was used in this OLM analysis.

Based on this OLM run, none of the receptors was found to exceed tharilent air 24-hour
standard of 147 micrograms per cubic meter. The maximum ozone correcjethlN® was only
90 micrograms per cubic meter. Therefore, maximum modelegldd@centrations are below the
applicable standards.

As shown in the following table, estimated criteria pollutant concentrations from combustion sources
at LANL were within (i.e., less than) all national or State of New Mexico AAQS.
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Results of Criteria Pollutants Analysis—Expanded Operations Alternative

CONTROLLING
MAXIMUM ASSUMED TOTAL POLLUTANT AMBIENT AIR

POLLUTANT TIME ESTIMATED BACKGROUND CONCENTRATIONS QUALITY

PERIOD | LANL IMPACTS CONCENTRATIONS & 3

(ug/nd) (gD (Hg/md) STANDARDS
(ug/m3P°
Carbon 1 hour 2,712 2.350 5,062 11,750
Monoxide 8 hours 1,436 1,560 2,996 7,800
Nitrogen 24 hours acf 29 119 147
A

Dioxide Annual 9 15 24 74
Sulfur 3 hours 254 205 459 1,025
Dioxide 24 hours 130 41 171 205

Annual 18 8 26 41
Total 24 hours 18 30 48 150
Suspended |, o) 2 12 14 60
Particulates
PMy, 24 hours 9 30 39 150

Annual 1 10 11 50
Lead 3months| 0.7 x 10* 0.30 0.30 15

(calendar

quarter)

2No data exists for background values. It was conservatively assumed that background concentrations were 20 percent of the
corresponding standard. Because there are almost no other combustion sources in and around LANL, the background
concentrations would be much less than the 20 percent assumed concentrations

b New Mexico Ambient Air Quality standards for some of the pollutants are stated in parts per million (ppm). These values were
converted to micrograms per cubic meter (p?g/rwith appropriate corrections for temperature and pressure (elevation) following
New Mexico Dispersion Modeling Guidelines (revised January 1996).

¢ New Mexico Air Quality Bureau accepts OLM to more accurately determinechi@entrations. The 24-hour maximum modeled
concentration for NQwas 520 pg/fh This concentration, when modeled using OLM, is only 90 ﬁgzimNoz.

Note: Ozone Analysis Hourly ozone monitoring data from the BNM monitoring station for 1992 to 1994 were analyzed. The
1-hour of the fourth-highest values for the years 1992, 1993, and 1994 are 0.070 ppm, 0.066 ppm, and 0.072 ppm, respectively. The
3-year average of the annual fourth-highest maximum 1-hour concentration is 0.069 ppm. This value is about 58 percent of the 1
hour standard of 0.120 ppm. Therefore, DOE believes that when 8-hour data are analyzed in the future, these would show lower
values than the new 8-hour standard of 0.08 ppm.
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Air Quality—Attachment 2

ATTACHMENT 2
TOXIC CHEMICALS CONSIDERED FOR THE ANALYSIS
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Toxic Chemicals Considered for the

Toxic Chemicals Considered for the

AnalysisContinued

Analysis
NO. TOXIC AIR POLLUTANTS
NONCARCINOGENIC POLLUTANTS

1 1,1-Dichloroethane

2 1,1,2-Trichloro-1,2,2-Trifluoroethane
3 1,1-Dichloro-Nitroethane
4 1,4-Dioxane

5 1,1,1-Trichloroethane

6 1,2,4-Trimethylbenzene
7 1,2-Dichloroethylene

8 1,3,5-Trimethylbenzene
9 1-Chloro-1-Nitropropane
10 1-Nitropropane

11 2,4,6-Trinitrotoluene (TNT)
12 2-Aminopyridine

13 2-Butoxyethanol

14 2-Butoxyethanol Acetate
15 2-Diethylaminoethanol
16 2-Ethoxyethanol (EGEE)
17 2-Ethoxyethyl Acetate (EGEEA)
18 2-Hydroxypropy! Acrilate
19 2-Methoxyethanol (EGME)
20 2-Methoxyethyl Acetate
21 2-Methyl-Cyclopent. Mang.Tricarbony
22 4-Methoxyphenol

23 a-Methyl Styrene

24 Acetic Acid

25 Acetic Anhydride

26 Acetone

27 Acetonitrile

28 Acetophenone

29 Acetylene

30 Acetylene Tetrabromide

NO. TOXIC AIR POLLUTANTS

31 Acrolein

32 Acrylic Acid

33 Adiponitrile

34 Allyl Alcohol

35 Allyl Glycidyl Ether (AGE)

36 Aluminum, Metal Dust, as Al
37 | Aluminum Alkyls not otherwise classifig
38 Aluminum Pyro Powders, as Al
39 Aluminum, Welding Fumes, as Al
40 Amitrole

41 Ammonia

42 Ammonium Chloride (Fume)
43 Aniline and Homologues

44 Anisidine (o-, p-isomers)

45 Antimony and Compounds, as Sb
46 Arsine

47 Asphalt (Petroleum) Fumes
48 Benzenethiol

49 Benzoyl Peroxide

50 Biphenyl

51 Bismuth Telluride

52 Boron Oxide

53 Boron Trifluoride

54 Bromine

55 Bromine Pentafluoride

56 Bromoform

57 Butyl Mercaptan

58 Carbon Black

59 Carbon Disulfide

60 Carbon Tetrabromide

61 Catechol

62 Cesium Hydroxide
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Air Quality—Attachment 2

Toxic Chemicals Considered for the

AnalysisContinued

Toxic Chemicals Considered for the

AnalysisContinued

NO. TOXIC AIR POLLUTANTS
63 Chlorinated Camphene
64 Chlorine
65 Chlorine Trifluoride
66 Chloroacetaldehyde
67 Chloroacetyl Chloride
68 Chlorobenzene
69 Chlorodifluoromethane
70 Chromium 1l comp., as Cr
71 Cobalt Carbonyl, as Co
72 Cobalt Hydrocarbonyl, as Co
73 Cobalt, el. & inorg. comp., as Co
74 Copper, Dusts & Mists, as Cu
75 Copper, Fume, as Cu
76 Cresol (all isomers)

77 Crotonaldehyde
78 Cumene

79 Cyanamide

80 Cyanogen

81 Cyanogen Chloride
82 Cyclohexane

83 Cyclohexanol
84 Cyclohexanone
85 Cyclohexene

86 Cyclohexylamine
87 Cyclopentadiene
88 Cyclopentane
89 Decaborane

90 Di-sec, Octyl Phthalate
91 Diacetone Alcohol
92 Diazinon

93 Diazomethane
94 Dibutyl Phosphate

NO. TOXIC AIR POLLUTANTS
95 Dibutyl Phthalate

96 Dichlorodifluoromethane
97 Dichlorofluoromethane
98 Dichlorovos

99 Dicyclopentadiene
100 Dicyclopentadienyl Iron
101 Diethyl Ketone

102 Diethyl Phthalate
103 Diethylamine

104 Diethylene Triamine
105 Diisoproprylamine
106 Dimethoxymethane
107 Dimethyl Amine

108 Dimethyl Phthalate
109 Dimethyl Sulfate
110 Dinitro-o-Cresol

111 Dinitrobenzene (all isomers)
112 Dinitrotoluene

113 Diphenylamine

114 Dipropy! Ketone
115 Diprop. Glycol Methyl Ether
116 Divinyl Benzene
117 Endrin

118 Enflurane

119 Ethanol

120 Ethanolamine

121 Ethion

122 Ethyl Acetate

123 Ethyl Benzene

124 Ethyl Bromide

125 Ethyl Chloride

126 Ethyl Ether
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Toxic Chemicals Considered for the

AnalysisContinued

Toxic Chemicals Considered for the

AnalysisContinued

NO. TOXIC AIR POLLUTANTS
127 Ethyl Formate

128 Ethyl Mercaptan

129 Ethylamine

130 Ethylene Chlorohydrin
131 Ethylene Diamine
132 Fibrous Glass Dust
133 Fluorides, as F

134 Fluorine

135 Formamide

136 Formic Acid

137 Furfural

138 Furfuryl Alcohol

139 Gasoline

140 Germanium Tetrahydride
141 Glutaraldehyde

142 Hafnium

143 Hexafluoroacetone
144 Hexamethylene Diisocyanate
145 Hexane (other isomers)*
146 Hexylene Glycol

147 Hydrogen Bromide
148 Hydrogen Chloride
149 Hydrogen Cyanide
150 Hydrogen Fluoride, as F
151 Hydrogen Peroxide
152 Hydrogen Sulfide
153 Hydroquinone

154 Indene

155 Indium & compounds, as In
156 lodine

157 lodoform

158 Iron Oxide Fume, as Fe

NO. TOXIC AIR POLLUTANTS
159 Iron Pentacarbonyl, as Fe
160 Iso-Amyl Acetate

161 Iso-Amyl Alcohol

162 Isobutane

163 Isobutyl Acetate

164 Isobutyl Alcohol

165 Isobutyronitrile

166 Isooctyl Alcohol

167 Isophorone

168 Isophorone Diisocyanate
169 Isopropoxyethanol

170 Isopropyl Acetate

171 Isopropyl Alcohol

172 Isopropyl Ether

173 Isopropylamine

174 Kerosene

175 Lead, el. & inorg. compounds, as PQ
176 Lithium Hydride

177 m-Cresol

178 m-Phenylenediamine
179 m-Toluidine

180 Magnesium Oxide Fume
181 Maleic Anhydride

182 Malononitrile

183 Manganese Comp., as Mn
184 Manganese as Mn Fume
185 Mercury (in. forms, incl. m.HQ)
186 Mercury Alkyl Compounds
187 Mercury Aryl Compounds
188 Methacrylic Acid

189 Methoxychlor

190 Methyl 2-Cyanoacrylate
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Air Quality—Attachment 2

Toxic Chemicals Considered for the

AnalysisContinued

Toxic Chemicals Considered for the

AnalysisContinued

NO. TOXIC AIR POLLUTANTS
191 Methyl Acetate

192 Methyl Acetylene

193 Methyl Acrylate

194 Methyl Alcohol

195 Methyl Cyclohexane
196 Methyl Ethyl Ketone (MEK)
197 Methyl Formate

198 Methyl Hydrazine

199 Methyl lodide

200 Methyl Isobutyl Carbinol
201 Methyl Isobutyl Ketone
202 Methyl Isocyanate

203 Methyl Mercaptan

204 Methyl Methacrylate
205 Methyl n-Amyl Ketone
206 Methyl n-Butyl Ketone
207 Methyl Propyl Ketone
208 Methyl Silicate

209 Methylacrylonitrile

210 Methylamine

211 Methylene Bisphenyl Isocyanate
212 Molybdenum as Mo Insol. Comp.
213 Molybdenum as Mo Sol. Comp.
214 Morpholine

215 n,n-Dimethyl Acetamide
216 n,n-Dimethylaniline

217 n,n-Dimethylformamide
218 n-Amyl Acetate

219 n-Butyl Acetate

220 n-Butyl Acrylate

221 n-Butyl Alcohol

222 n-Butyl Glycidyl Ether (BGE)

NO. TOXIC AIR POLLUTANTS
223 n-Butylamine

224 n-Heptane

225 n-Hexane

226 n-Methylaniline

227 n-Propyl Acetate
228 Naphtalene

229 Nickel Carbonyl, as Ni
230 Nickel Sol. & In. Comp., as Ni
231 Nicotine

232 Nitric Acid

233 Nitric Oxide

234 Nitrobenzene

235 Nitroethane

236 Nitromethane

237 Nitrotoluene

238 Nitrous Oxide

239 Nonane

240 o-Chlorostyrene
241 o-Chlorotoluene
242 o-Dichlorobenzene
243 0-Methylcyclohexanone
244 o-Phenylenediamine
245 o-Toluidine

246 Octane

247 Oil Mist, Mineral

248 Osmium Tetroxide, as Os
249 Oxalic Acid

250 p-Nitroaniline

251 p-Nitrochlorobenzene
252 p-Phenylenediamine
253 p-Toluidine

254 Paraffin Wax Fume
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Toxic Chemicals Considered for the Toxic Chemicals Considered for the

AnalysisContinued AnalysisContinued

NO. TOXIC AIR POLLUTANTS NO. TOXIC AIR POLLUTANTS

255 Paraquat Dichloride 287 Silica, Quartz

256 Paraquat Respirable Sizes 288 Tridymite, Respirable Dust

257 Particulate Matter, Resp. Dust 289 Silica, Fused (respirable)

258 Pentachlorophenol 290 Silicon Tetrahydride

259 Pentaerythritol 291 Silver (met. dust & sol. comp., as Ag

260 Pentane (all isomers) 292 Stoddard Solvent

261 Perchloromethyl Mercaptan 293 Sulfur Hexafluoride

262 Phenol 294 Sulfuric Acid

263 Phenothiazine 295 Sulfuryl Fluoride

264 Phenylhydrazine 296 Tantalum Metal

265 Phenylphosphine 297 Tellurium & Compounds, as Te

266 Phosgene 298 Terphenyls

267 Phosphoric Acid 299 tert-Butyl Alcohol

268 Phosphorus 300 Tetraethyl Lead

269 Phosphorus Oxychloride 301 Tetrahydrofuran

270 Phosphorus Pentachloride 302 Tetranitromethane

271 Phosphorus Trichloride 303 Tetrasodium Pyrophosphate

272 Picric Acid 304 Thioglycolic Acid

273 Platinum Metal 305 Thionyl Chloride

274 Potassium Hydroxide 306 Tin, metal

275 Propane 307 Tin Organic Compounds, as Sn

276 Propargyl Alcohol 308 Tin Oxide & Inorg. Comp., as Sn

277 Propionic Acid 309 Toluene

278 Propionitrile 310 Toluene-2,4-diisocyanate (TDI)

239 Propyl Alcohol 311 Tributyl Phosphate

280 Propylene Glycol Monomethyl Ether 312 Trichloroacetic Acid

281 Pyridine 313 Triethylamine

282 Rhodium Metal 314 Trimethyl Benzene

283 sec-Butyl Acetate 315 Trimethyl Phosphite

284 sec-Butyl Alcohol 316 Trimethylamine

285 Selenium Compounds, as Se 317 Triphenylamine

286 Silica, Cristobalite 318 Triphenylphosphate
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Toxic Chemicals Considered for the Toxic Chemicals Considered for the
AnalysisContinued AnalysisContinued

NO. TOXIC AIR POLLUTANTS NO. TOXIC AIR POLLUTANTS

319 Tungsten as W insoluble CompoundH 349 Cadmium, el. & compounds, as Cd

320 Turpentine 350 Carbon Tetrachloride

321 | Uranium (nat.) Sol. & Unsol. Comp. as|J 351 Chloroform

322 Vanadium, Respirable Dust & Fume 352 Chlordane

323 Vinyl Acetate 353 Chromium VI

324 Vinyl Toluene 354 Diethanolamine

325 Vinylidene Fluoride 355 3,3-Dichlorobenzidine

326 VM & P Naphtha 356 Epichlorohydrin

327 Welding Fumes not otherwise listed 357 Ethyl Acrylate

328 Wood Dust (certain hard woods ) 358 Ethylene Dibromide

329 Xylene (0-, m-, p-lsomers) 359 Ethylene Dichloride

330 Yttrium 360 Ethylene Oxide

331 Zinc Chloride Fume 361 Formaldehyde

332 Zinc Oxide Fume 362 Hexachlorobenzene

333 Zinc Chromate, as Cr 363 Hexachlorobutadiene

334 Zirconium Compounds, as Zr 364 Hexachloroethane
CARCINOGENIC POLLUTANTS 365 Hydrazine

335 Acetaldehyde 366 Lindane

336 Acrylamide 367 Methyl Chloride

337 Acrylonitrile 368 Methylene Chloride

338 Allyl Chloride 369 Nickel, metal (dust)

339 Aldrin 370 Polychlorinated Biphenyl (PCB)

340 | Arsenic, el. & inorg., exc. Arsine, as Af 371 Propylene Dichloride

341 Asbestos 372 Propylene Oxide

342 Benzene 373 Styrene

343 Benzidine 374 Tetrachlorethylene

344 Benzo(a)pyrene 375 Trichloroethylene

345 Benzyl Chloride 376 Vinyl Chloride

346 Beryllium 377 1,1-Dichloethylene

347 Bis(Chloromethyl)Ether (BCME) 378 1,1,2,2-Tetrachloroethane

348 1,3-Butadiene 379 1,1,1,2-Tetrachloroethane
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Toxic Chemicals Considered for the
AnalysisContinued

NO. TOXIC AIR POLLUTANTS
380 1,1,2-Trichloroethane

381 1,2-Dibromo-3-Chloropropane
382 2-Nitropropane

B-70



Air Quality—Attachment 3

ATTACHMENT 3
SET OF SENSITIVE RECEPTORS FOR
NONRADIOLOGICAL AIR QUALITY ANALYSIS
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Set of Sensitive Receptors for Nonradiological
Set of Sensitive Receptors for Nonradiological Air Quality AnalysisContinued
Air Quality Analysis

RECEPTOR RECIIEEI;TOR RECEPTOR NAME
D RECEPTOR NAME
34 Ridgeway Playlot
1 Entrance Park 35 Pueblo Complex
2 Airport 36 37" Street Playlot
3 East Park 37 Aspen Elementary School
4 Sombrillo Facility 38 Walnut Street Playlot
5 Canyon School Park 39 Urban Park
6 Canyon Elementary School 40 Mountain School
7 Furr's Supermarket 41 Church of Christ
8 Canyon Road Park 42 Fantasy Playlot
9 Pine Street Playlot 43 Golf Course
10 YMCA 44 Guaje Pines Cemetery
11 Post Office 45 Park
12 Community Shopping Center 46 Picnic Area
13 Community Center Park 47 Los Alamos Middle School
14 Masonic Temple 48 North Mesa Picnic Grounds
15 Unitarian Fellowship Church and 49 Rodeo Arena
Sage Montessori School 50 Plaviot
aylo
16 Church of Latter Day Saints = B y School
arranca Schoo
17 Fuller Lodge and Park 0 B Y Bark
arranca Mesa Par
18 Ashley Pond 53 Park
ar
19 Mesa Public Library 52 Overlook Park
verlook Par
20 Senior Center -
- 55 Chamisa Elementary School
21 United Church of Los Alamos andl -
Canyoncito Montessori School 56 Mountain Meadow Playlot
22 Jewish Center 57 Teddy Bear Junction
23 Orange Street Playlot 58 WR Shopping Center
24 Larry Walkup Aquatic Center 59 Pifion Park
25 Immaculate Heart of Mary Catholif 60 Pifion Elementary School
Church 61 Grand Canyon Park
26 Los Alamos High School 62 Jeffrey Playlot
27 Episcopal Church 63 Rover Park
28 Los Alamos Medical Center 64 Sage Montessori School
29 Methodist Church and ARK Daycaje 65 Park
Center 66 Park
30 Sullivan Field 67 Community Club
31 Mesa Complex 68 Park
32 Ed’s Food Market 69 Park
33 Western Area Park 70 Park
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Set of Sensitive Receptors for Nonradiological  Set of Sensitive Receptors for Nonradiological

Air Quality AnalysisContinued Air Quality AnalysisContinued
RECﬁETOR RECEPTOR NAME RECﬁETOR RECEPTOR NAME
71 First Baptist Church and Busy Beg 106 El Rancho
Daycare and Playschool 107 Jaconita
72 Little Forest Daycare 108 Pojoaque
73 North Mesa Ballfields 109 Nambe
h .
74 36" Street Tennis Courts 110 Cuyamungue
75 Covenant Christian School 111 Eldorado
76 Hilltop Christian Academy 112 Gallina
77 Los Alamos Sportman’s Club 113 Alcalde
78 Royal Crest RV and Mobile Homd 114 Ojo Caliente
Park -
115 Dixon
79 Camp May
— - 116 Taos
80 Pajarito Ski Area —
- 117 Picuris Pueblo
81 Los Alamos Reservoir
- 118 Nambe Pueblo
82 Duchess Castle Ruins
— 119 Tesuque Pueblo
83 Tsankawi Ruins
120 Santa Clara Pueblo
84 Mortandad Cave
— 121 San Juan Pueblo
85 Otowi Ruins
- 122 San lldefonso Pueblo
86 Puye Cliffs —
- - 123 Cochiti Pueblo
87 Two-Mile Mesa Trail -
- - 124 San Felipe Pueblo
88 LANL Fitness Trail
125 Santa Ana Pueblo
89 Cuba
- 126 Jemez Pueblo
90 Jemez Springs
127 Jemez Pueblo
91 Coyote
~ 128 Jemez Pueblo
92 Abiquiu -
- 129 Sandia Pueblo
93 Chimayo
. 130 Taos Pueblo
94 San Ysidro — - -
- 131 Jicarilla Apache Indian Reservatign
95 Bernalillo
132 Acoma Pueblo
96 Corrales
133 Isleta Pueblo
97 Cedar Crest
134 Mescalero Apaches
98 Golden —
, 135 Abiquiu Lake
99 Madrid —
136 Cochiti Lake
100 Lamy
- - 137 Fenton Lake
101 Village of Agua Fria - -
138 Las Cumbres Learning Serviceg
102 Santa Fe -
139 Zia Pueblo
103 Tesuque -
— 140 Zia Pueblo
104 Espafiola -
141 Zia Pueblo
105 Santa Cruz - -
142 Bandelier National Monument
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Set of Sensitive Receptors for Nonradiological  Set of Sensitive Receptors for Nonradiological

Air Quality AnalysisContinued Air Quality AnalysisContinued
RECIIEEI;TOR RECEPTOR NAME RECIIEEI;TOR RECEPTOR NAME

143 Santo Domingo Pueblo 177 Elevated Receptors at TA-43
144 Crownpoint Navajo Indian 178 Elevated Receptors at TA-43

Reservation 179 Elevated Receptors at TA-43
145 Taos Pueblo 180 Elevated Receptors at TA-43
146 Taos Pueblo
147 Trail on North Side of White Rock
148 White Rock Canyon Rim Trail
149 Red Dot Tralil
150 Trail on West Side of Pajarito Acrgp
151 Trail on East Side of LANL
152 Trail on East Side of LANL
153 Fey Trail
154 Trail West of Frey Trail
155 Lower Frijoles Canyon Trail
156 Trail on North Side of Bandelier

National Monument

157 North Side of Bandelier National

Monument
158 Burnt Mesa Trail
159 Burnt Mesa Trall
160 Trail South of Burnt Mesa Tralil
161 Burnt Mesa Trail
162 Burnt Mesa Trall
163 Burnt Mesa Trail
164 Upper Frijoles Crossing Tralil
165 Water Canyon Trail 281
166 Canyon de Valle Trail
167 Trail South of Pajarito Canyon

Trail 280

168 Nature Loop
169 Pueblo Canyon Trail
170 Pueblo Canyon Tralil
171 Pueblo Canyon Trall
172 Pueblo Canyon Tralil
173 Pueblo Canyon Tralil
174 Pueblo Canyon Trall
175 Elevated Receptors at TA—43
176 Elevated Receptors at TA—43
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ATTACHMENT 4
DISPERSION MODELING METHODOLOGY USED TO
DEVELOP SCREENING LEVEL EMISSION VALUES

Dispersion Modeling Analysis

The EPA’s Industrial Source Complex Air Quality Dispersion Model (ISC-3) was used for the
dispersion analyses conducted for this study. The ISC—3 model, which applies a steady-state Gaussiar
plume equation for a continuous source, is a validated model that is often used to estimate air quality
impacts from existing and proposed sources of air pollutants. The ISC-3’s short-term algorithm was
used to estimate 8-hour and annual concentrations at each of the receptor locations. Flat terrain was
assumed. An emission rate of 1 gram per second was used to establish the relationship betweer
emission rate and concentration at the maximum receptor location for each TA.

The regulatory default options that were used include:

* Rural dispersion algorithm

* Final plume rise

» Stack-tip downwash

* Building downwash

* Buoyancy-induced dispersion

» Default wind speed and vertical temperature profiles

» Terrain receptors, equal to and below the height of the lowest stack

The land use within or near Los Alamos (using the EPA-recommended Auer’s technique [Auer 1978])
was considered to be rural. As such, the Pasquill-Gifford rural dispersion coefficients were used for
all dispersion analyses.

Five years of Los Alamos meteorological on-site observations for years 1991 through 1995 were used
in dispersion analysis for nonradiological air emissions. These 5 years of data were obtained by using
the EPA PC RAMMET program, with surface observations and morning and afternoon mixing heights
data as inputs. The surface observations were collected at the TA—6 meteorological tower at LANL.
Mixing heights were estimated based on the Albuquerque upper air observations and Santa Fe surface
data.

Because the TA stacks and nearby buildings may be subject to building downwash (i.e., stack heights
may be less than good-engineering practice [GEP] stack heights), the controlling prototypical building
dimensions were entered as input into the dispersion analysis. Trinity Consultants’ Breeze Air™
(TCI 1996) BPIP (Building Profile Input Program [EPA 1993a]) computer software were used to
determine direction-specific building dimensions (height, projected width, and GEP stack height).

Because there are no other significant sources of toxic air pollutants near LANL facilities, background
air toxin levels were assumed to be zero.
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The ISC-3-estimated maximum 8-hour and annual pollutant concentrations associated with LANL
TAs, for a test case of 1 gram per second, using 1991 through 1995 meteorological data, are provided

in Table A of this attachment.
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TABLE A.—The ISC-3 Estimated 8-Hour and Annual Concentrations Associated with LANL
Technical Areas Using 1991-1995 Meteorological Data

8-HOUR ESTIMATED CONCENTRATIONS (ug/m 3)2
METEOROLOGICAL DATA ©

TA 1991 1992 1993 1994 1995

00 279.49560 229.43240 276.49660 248.43500 287.41440

2 513.64450 473.75730 568.91710 509.66990 560.53440
3 163.81105 198.62587 155.75540 164.33449 155.43233
5 149.90700 162.09580 128.37780 138.83980 183.12160

8 324.95227 305.07642 251.05130 273.90700 321.50980
9 310.63486 24458514 245.01843 262.47159 260.73364
11 353.89670 481.48288 365.60450 346.11150 285.51890
15 290.83716 292.22995 225.39305 219.32697 200.88281
16 123.92935 179.15591 150.07620 113.51302 122.97661
18 910.98451 665.79895 842.05798 787.37677 946.91431
21 432.78125 312.27692 427.35263 372.58060 403.49457
22 488.72080 524.60850 435.44110 446.54640 523.14040
33 177.21200 112.63840 120.58750 139.54990 118.77170
35 576.44983 557.09857 612.55536 610.81940 592.49658
36 282.37897 204.94788 295.61194 219.22858 389.92822
39 233.96115 285.91559 159.50490 249.67120 276.70010
40 322.70642 296.88312 323.19415 479.85321 367.77228
41 490.36520 657.47140 676.38990 709.29850 666.62910
46 318.06880 460.12480 297.29060 341.28820 299.20180
48 488.90000 534.90000 568.60000 589.30000 556.10000
50 456.40000 453.60000 484.60000 593.56396 478.00000
51 359.90330 430.70670 562.89490 421.93490 494.20170
53 190.86334 150.54651 147.59128 220.65263 209.51642
54 147.87006 207.02702 169.36514 219.19812 141.96089
55 860.71283 739.73020 968.98750 821.74750 1017.25200
59 684.99225 769.20410 730.56140 653.36480 769.62010
60 223.43800 250.81170 176.93660 274.93510 179.31870
61 234.10380 177.12100 218.73490 196.43460 253.92700
64 615.90990 784.60700 499.29060 462.26250 613.96380

B-77



LANL SWEIS

TABLE A.—The ISC-3 Estimated 8-Hour and Annual Concentrations Associated with LANL
Technical Areas Using 1991-1995 Meteorological Da&antinued

ANNUAL ESTIMATED CONCENTRATIONS (ug/m 3)°
METEOROLOGICAL DATA °©
TA 1991 1992 1993 1994 1995
00 2.19354 1.76703 2.02104 1.69840 1.95963
2 4.48941 4.29066 4.98455 454396 459531
3 2.15460 1.96920 2.45068 2.46536 2.30553
5 0.74664 0.76824 0.73882 0.72562 0.67348
8 1.37394 1.26414 1.25554 1.22274 1.40186
9 0.60227 0.60095 0.71872 0.61262 0.56950
11 0.86231 0.81774 0.52535 0.45393 0.53742
15 0.29479 0.31361 0.28034 0.28057 0.26807
16 0.60160 0.78717 0.48017 0.61480 0.43183
18 0.46945 0.46511 0.43969 0.50015 0.45972
21 3.49665 2.61230 3.90596 3.67452 3.96519
22 0.51278 0.54939 0.58868 0.55958 0.52204
33 1.07322 0.99352 0.97370 1.06143 1.11189
35 0.55983 0.54803 0.65824 0.64655 0.60591
36 0.37314 0.39786 0.35679 0.34646 0.37540
39 2.55763 2.26826 3.05966 2.88462 2.97997
40 0.56740 0.54473 0.54502 0.60511 0.52467
41 5.10670 454171 5.34982 5.40181 5.26285
46 0.66202 0.54784 0.55816 0.52594 0.57425
48 2.69000 2.25000 2.88000 2.94752 2.82000
50 0.56421 0.59867 0.64865 0.57143 0.57586
51 0.52689 0.57286 0.62493 0.71755 0.66236
53 2.13802 2.31454 2.42821 2.31592 2.25865
54 0.68160 0.61071 0.69577 0.78755 0.68274
55 0.58653 0.65019 0.67169 0.63840 0.57909
59 1.61045 1.49807 1.86697 1.76562 1.87894
60 3.53892 3.61417 3.45185 3.48662 3.48484
61 3.79212 4.02321 4.07485 4.00865 3.79064
64 1.51835 1.34770 1.40558 1.43161 1.54660
Notes:

a8-hour pollutant concentrations were estimated at the fence line receptors located around each TA.
b Annual pollutant concentrations were estimated at the sensitive receptors.
¢ Bold entries indicate that the highest concentration occurs for this year of the meteorological event.
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ATTACHMENT 5
EIGHT-HOUR SCREENING LEVEL EMISSION VALUES
(TABLE 1) AND ANNUAL SCREENING LEVEL EMISSION
VALUES FOR CHEMICALS (TABLE 2) TA-3 EXAMPLE
WORKSHEETS
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