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ABSTRACT

SandiaNational Laboratories, New Mexico (SNL/NM) isagovernment-owned, contractor-operated facility
overseen by the U.S. Department of Energy (DOE), National Nuclear Security Administration (NNSA)
through the Albuquerque Operations Office (AL), Office of Kirtland Site Operations (OKS0O). Sandia
Corporation, awholly-owned subsidiary of Lockheed Martin Corporation, operates SNL/NM. Work performed
at SNL/NM is in support of the DOE and Sandia Corporation's mission to provide weapon component
technology and hardwarefor the needs of the nation's security. Sandia Corporation also conducts fundamental
research and development (R&D) to advance technology in energy research, computer science, waste
management, microelectronics, materials science, and transportation safety for hazardous and nuclear
components. In support of Sandia Corporation's mission, the Integrated Safety and Security (1SS) Center
and the Environmental Restoration (ER) Project at SNL/NM have established extensive environmental
programsto assist Sandia Corporation's line organizationsin meeting all applicable local, state, and federal
environmental regulations and DOE requirements. Thisannual report summarizes dataand the compliance
status of Sandia Corporation's environmental protection and monitoring programs through December 31,
2001. Major environmental programsinclude air quality, water quality, groundwater protection, terrestrial
surveillance, waste management, pollution prevention (P2), environmental remediation, oil and chemical
spill prevention, and the National Environmental Policy Act (NEPA). Environmental monitoring and
surveillance programs are required by DOE Order 5400.1, General Environmental Protection Program
(DOE 1990) and DOE Order 231.1, Environment, Safety, and Health Reporting (DOE 1996).
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Sandia Corporation, a wholly-owned subsidiary of
the Lockheed Martin Corporation, manages
operations at Sandia National Laboratories, New
Mexico (SNL/NM). SNL/NM operations are
overseen by the U.S. Department of Energy
(DOE), National Nuclear Security Administration
(NNSA) through its Office of Kirtland Site
Operations (OKSO), which in turn reports to the
Albuquerque Operations Office (AL). This Annual
Site Environmental Report (ASER) was prepared
in accordance with and as required by DOE Order
5400.1, General Environmental Protection
Program (DOE 1990) and DOE Order 231.1,
Environment, Safety, and Health Reporting
(DOE 1996).

This ASER summarizes environmental protection,
restoration, and monitoring programs in place at
SNL/NM through December 31, 2001. It also
discusses Sandia Corporation’s compliance with
environmental statutes, regulations, DOE Orders,
permit provisions, and highlights significant
environmental program efforts and
accomplishments. This ASER is a key component
of the DOE’s effort to keep the public informed
about environmental conditions throughout the
DOE/NNSA’s Nuclear Weapons Complex.

Site Characteristics

SNL/NM is located on Kirtland Air Force Base
(KAFB), a 51,559-acre military installation
including the 20,486 acres withdrawn from the U.S.
Forest Service (USFS) on the east side of KAFB
(DOE 1999). The topography within the land
withdrawn area generally consists of mountains
and canyons vegetated with juniper, pifion, cactus,
and drought-tolerant shrubs and grasses. The
highest elevation within the land withdrawn area
is just under 8,000 ft. To the west, the area grades
into rolling hills and alluvial fans cut by arroyos.
Further west, the topography is mostly flat-lying,
except for the significant channel cut by the Tijeras
Arroyo, which is up to 108 ft deep and 4,264 ft
wide. The arroyo flows approximately 8.7 miles
from its western exit point at KAFB to its discharge
point at the Rio Grande River.

Sandia Corporation’s Mission

Sandia Corporation conducts its operations within
five technical areas (TAs) and several remote test
areas. Total DOE/NNSA-owned property that is
dedicated to SNL/NM facilities and operational
areas is approximately 8,824 acres (DOE 1999).
SNL/NM is one of the nation’s premier national
laboratories within the DOE/NNSA Nuclear
Weapons Complex. Sandia Corporation’s primary
mission is to conduct research and development
(R&D) for nuclear weapon system components
and to ensure the integrity and reliability of the
nation’s nuclear defense systems. This mission
has greatly expanded in recent years to include
non-military applications for microelectronics,
micro-machines, computer technology, accelerator
and pulsed power energy research, robotics, and
material sciences and in the past year for Homeland
Security issues.

Environmental Programs

Sandia Corporation’s strategy for managing and
implementing its Environment, Safety, and Health
(ES&H) Program is described in the Integrated
Safey Managment System (ISMS). The ISMS
program is structured around five safety
management functions and provides the processes
to assist line management in identifying and
controlling hazards. A formal Environmental
Management System (EMS) is in the process of
being defined and implemented through the ISMS
structure, incorporating existing processes when
appropriate. It will serve as a framework to
manage environmental compliance, controls,
improvements, and pollution prevention (P2) goals.
In 2001, Sandia Corporation developed gap
analyses comparing the current ISMS with
environmental standards. The gaps will be used
to identify system improvements to an EMS. Full
implementation of the EMS is directed by an
executive order (EQ) to be in place by the year
2005.

The primary environmental programs in place at
SNL/NM are:

o  Waste management and P2 programs
« Environmental Restoration (ER) Project
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« Terrestrial Surveillance Program

«  Water quality programs

«  Groundwater Protection Program (GWPP)

o Airquality programs

o National Environmental Policy Act (NEPA)

Program

All 2001 program activities are performed
continuously, but reported in this ASER on a
Calendar Year (CY) basis, unless otherwise noted.

Waste Management and P2

Three primary waste handling facilities conduct
waste management activities at SNL/NM: the
Hazardous Waste Management Facility (HWMF),
the Radioactive and Mixed Waste Management
Facility (RMWMEF), and the Solid Waste Transfer
Facility (SWTF). In addition, representatives from
SNL/NM’s waste minimization and P2 programs
confer with Sandia Corporation line organizations
to implement waste minimization technologies and
recycling, wherever feasible.

+ HWMF — The HWMF operates under a
Resource Conservation and Recovery Act
(RCRA) Part B Operating Permit administered
by the New Mexico Environment Department
(NMED). All non-radioactive, non-explosive,
chemical waste, including RCRA-hazardous
waste, asbestos, polychlorinated biphenyls
(PCBs), and biohazardous waste are handled
atthis facility. Atotal of 11,219 individual items
were collected in 2001. The HWMEF shipped
out the following waste categories:

Weight
Category kg Ibs
RCRA waste 44,341 97,755
Asbestos 59,827 131,896
PCBs (recycled & waste) 12,768 28,737
Biohazardous waste 338 745

Other recycled and 1,292,248  2,848918
chemical waste

Total 1,409,522 3,107,464

»  SWTF — The SWTF accepts non-hazardous
solid waste generated from SNL/NM
consisting primarily of office and laboratory
trash. The waste is inspected, compacted,
baled, and stored for shipment for disposal at
local area landfills. Recyclable material
handling makes up a large portion of the
facility’s activities. The SWTF recycles paper
and cardboard contributed from SNL/NM,
KAFB, DOE/NNSA field offices, and Los
Alamos National Laboratory (LANL). In
2001, atotal 0f2,249,271 lbs (1,020,252 kg) of

solid waste was handled at the facility and an
additional 783,824 lbs (355,537 kg) of paper,
cardboard, newsprint, and aluminum was
recycled.

« RMWMF - The RMWMF currently
administers low-level waste (LLW), mixed
waste (MW), and transuranic (TRU) waste.
In 2001, the RMWMF shipped the following
quantities of radioactive waste:

Weight
Category kg Ibs
LLW 310,149 683,761
Mixed Waste 53,108 117,082
TRU 0 0
Total 438,218 966,105

ER Project
The assessment and remediation of past and

potential release sites due to activities performed
at Sandia Corporation continue to be addressed
by the ER Project according to the Hazardous and
Solid Waste Amendments (HSWA) Module 4 of
the RCRA Part B Operating Permit. During 2001,
eight ER sites were being remediated at SNL/NM,
11 sites were completed, and 30 sites were
proposed for No Further Action (NFA). NFA
approval was granted by NMED in November
2001. NFA status is granted by the NMED once
a site has been cleaned up or it has been determined
that contamination levels are below regulatory
concern. Additionally, DOE approves the release
of any site with radiological contamination issues
once it has been determined that contamination
levels are non-existent or negligible. These sites
are then proposed for NFA and must be approved
by NMED in order to be removed from the permit.
At the end of 2001, there were 158 ER sites
remaining to be addressed at SNL/NM.

Remediation activities continued at the Chemical
Waste Landfill (CWL) and the Classified Waste
Landfill in 2001. Remediation of all SNL/NM ER
sites is expected to be complete by 2009.

Terrestrial Surveillance

Sandia Corporation conducts annual terrestrial
surveillance sampling at various sites near
SNL/NM facilities or in areas where contaminants
could be expected to accumulate as well as at sites
from the surrounding community. Currently, soil,
sediment, and vegetation are collected from on-site,
perimeter, and off-site (community locations outside
KAFB boundaries) locations. The terrestrial
surveillance sampling objectives are to detect any
potential releases or migration of contaminated
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material to off-site locations. In 2001, results were
consistent with past years’ sampling results. There
were some sites that showed statistically increasing
trends for some analytes, but the results for all of
these sites were below average community
concentrations. Other sites in areas of known
contamination (usually associated with an ER site)
were above off-site values, but none of these sites
showed an increasing trend.

Water Quality
Water Quality at SNL/NM includes programs that

address wastewater, surface discharge, and storm
water runoff.

o Wastewater — Wastewater from SNL/NM is
discharged from five on-site outfalls permitted
by the City of Albuquerque. Four of these
stations connect directly to the public sewer
at the Tijeras Arroyo Intercept and one station
monitors wastewater discharged from the Acid
Waste Neutralization (AWN) System at the
Microelectronics Development Laboratory
(MDL). Wastewater monitoring is conducted
to ensure that all discharges meet the standards
set by the City of Albuquerque’s publicly-
owned treatment works (POTW). In 2001,
one permit violation occurred after SNL/NM
Environmental Restoration Chemical
Laboratory (ERCL) personnel poured volatile
organic compounds (VOCs) down a drain.
There were no penalties assessed for this
violation.

o Surface Discharge — All water to be
discharged to the ground surface, either directly
or to lined containments, must meet State of
New Mexico surface discharge standards.
There were 28 one-time requests made for
individual discharges to the ground surface in
2001. Surface discharges are only made with
the approval of the Surface Discharge
Program within the Environmental
Management (EM) Department. In 2001, all
requests met NMED New Mexico Water
Quality Control Commission (NMWQCC)
standards and were approved. Additionally,
routine surface discharges are made to two
evaporation lagoons servicing the Pulsed
Power Facility under an existing discharge
permit. A renewal application was submitted
to NMED in 1999 and was approved in 2001,
All permit requirements for both lagoons were
metin2001.

In 2001, there were four surface releases
reported as occurrences and reviewed by the
Surface Discharge Program. A surface

discharge is defined as the spilling, leaking,
pumping, pouring, emitting, or dumping into
water or in a location and manner where there
is a reasonable probability that the discharged
substance will reach surface or subsurface
water in such quantity as may with reasonable
probability injure human health, animal or plant
life, or degrade the environment. There was
no discernable impact to the environment due
to any of these surface discharges.

o Storm Water Runoff—In 2001, no analytical
monitoring was required under the National
Pollutant Discharge Elimination System
(NPDES) Multi-Sector General Permit for
Stormwater discharges. The NPDES Permit
requires quarterly analytical sampling to be
conducted in the second and fourth year of
the five-year permit, weather permitting. The
permit was renewed in January 2001. The
next required analytical sampling will occur in
Fiscal Year (FY) 2002 beginning in
October 2001. However, quarterly visual
samples were collected at five monitoring
points (MPs) and inspected as described under
“wet weather inspections” in Section 6.3.3.
No unusual characteristics were noted. The
permit is due for renewal again in 2005. Six
additional storm water monitoring stations
were added in 2001.

Groundwater Protection

Groundwater monitoring activities reported are
those associated with Sandia Corporation’s ER
Project and the GWPP.

« GWPP - The GWPP conducts general
surveillance of water quality from a network
of wells not associated with the ER Project.
During May and June 2001, 13 wells and one
perennial spring were sampled during annual
groundwater surveillance monitoring. An
off-site laboratory using U.S. Environmental
Protection Agency (EPA) guidelines analyzed
samples. Groundwater concentration trends
are shown in Appendix D. No metal analytes
were detected above the maximum
contaminant level (MCL) for drinking water.
Uranium-234 activity for EOD Hill and TRE-1
exceeded the DOE drinking water guideline
of 20 pCi/L. These wells are located east of
the Tijeras fault zone where high levels of
uranium-234 occur naturally in groundwater.
The results are consistent with prior data and
are considered to be within background values.
Additional details are provided in section 7.2.1
and Appendix D.
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e ER - The ER Project collects groundwater
samples at five general project areas:
the CWL, the MWL, Technical Area V
(TA-V), Tijeras Arroyo Groundwater (TAG),
and the Canyons Area. Water quality results
reported by the ER Project were consistent
with past years’ results. In areas of known
contamination, levels remained consistent
except for the CWL, which has shown a
decreasing trend in detected trichloroethylene
(TCE) since completion of the Vapor
Extraction Project (VEP). This project
successfully removed up to 5,000 Ib of VOCs
from the vadose zone (unsaturated soil above
the water table). TA-V wells have shown an
increase in TCE levels up to 26 pg/L as
compared to the MCL of 5 pg/L. Recent 2001
data indicate that TCE levels in TA-V wells
are leveling off and are no longer increasing.
There have been no contaminants detected in
groundwater at the MWL with the exception
of nickel (attributed to well screen corrosion).
Nitrates are a contaminant of concern at TAG,
TA-V, and the Canyons Area near the Lurance
Canyon Burn Site (LCBS). Nitrate levels are
highest in TAG wells. There is no indication
that contaminants are migrating from any ER
sites at SNL/NM.

Air Quality

e Ambient Air Monitoring - Sandia
Corporation measures ambient air quality at
five stations throughout SNL/NM and
compares results with National Ambient Air
Quality Standards (NAAQS) and local
ambientair standards. The network monitors
criteria pollutants and VOCs. There were no
exceedences in ambient air quality standards
at any of SNL/NM'’s stations in 2001.

e Air Quality Compliance — The City of
Albuquerque has yet to issue DOE a Title V
Operating Permit for SNL/NM as required
under the Clean Air Act Amendments
(CAAA)of 1990. Since 1997, source owners
were able to submit an inventory of their actual
emissions or fuel throughput for the year and
pay an annual fee based on this amount.
Effective July 1, 2001, a modification to the
City of Albuquerque’s 20 NMAC 11.02,
“Permit Fees,” eliminated this fee reduction
provision. Annual fees are now based on an
assessed value of a source’s maximum
allowable to emit regardless of actual
emissions, thereby increasing SNL/NM’s fees
from $2,290 for 2000 to potentially $78,430
for2001.

o National Emission Standards for
Hazardous Air Pollutants (NESHAP)
Compliance — Subpart H of NESHAP
regulates radionuclide air emissions from
DOE/NNSA facilities with the exception of
naturally-occurring radon. In 2001, there were
18 SNL/NM facilities reporting NESHAP-
regulated emissions. Of these 18 sources, 16
were point sources and two were diffuse
sources. In 2001, the primary radionuclides
released were tritium and argon-41. The
results of the dose assessment showed that
the on-site maximally exposed individual (MEI)
received an effective dose equivalent (EDE)
of 0.0030 millirem per year (mrem/yr). The
off-site  MEI received an EDE of
0.0008 mrem/yr. Both doses are below the
EPA standard of 10 mrem/yr. By comparison,
the average person in the Albuquerque area
receives 330 to 530 mrem/yr resulting
primarily from radon emanating from earth
materials, medical procedures, consumer
products, and cosmic radiation
(Brookins 1992).

NEPA Activities

During 2001, NEPA compliance activities at
SNL/NM included support to DOE/NNSA/OKSO
for the preparation of a Supplement Analysis to
the Site-Wide Environmental Impact Statement
(SWEIS) that analyzed and approved resumption
of pulse-mode operations at the Annular Core
Research Reactor (ACRR) in TA-V. The NEPA
team also coordinated information and data
collection to support the Final Environmental
Assessment for the Sandia Underground Reactor
Facility (SURF) prepared by DOE/NNSA/OKSO
(DOE 2001c¢). In February 2001, the ISMS NEPA
Module software, an electronic system for
performing NEPA compliance reviews, was
deployed for laboratory-wide use, while the
software was revised and upgraded throughout the
year. The SWEIS Annual Review-FY 2000
(SNL 2001i) was compiled and published in
September 2001; the SWEIS Annual Review
provides a yearly summary of facilities and
operational changes at SNL/NM in comparison
with the environmental conditions used in the
SWEIS analysis (finalized in 1999). In 2001,
SNL/NM NEPA staff performed a total of 326
NEPA compliance reviews, sending 62 NEPA
checklists to DOE/NNSA/OKSO for review and
determination. Table 2-3 provides summary details
of SNL/NM NEPA review activities.
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This Annual Site Environmental Report (ASER)
describes environmental protection programs
currently in place at SandiaNational Laboratories,
New Mexico (SNL/NM) and summarizes the
compliance status with major environmental laws
and regulations during Calendar Year (CY') 2001.

SNL/NM is situated on Kirtland Air Force Base
(KAFB) in Albuguerque, New Mexico. The
regiona setting of SNL/NM provides a diverse
range of geological, hydrological, climatic, and
ecological settings. The Sandia, named for the
watermel on color seen on the mountains at sunset,
and ManzanitaMountains provide abeautiful setting
at SNL/NM.

Sandia Corporation (awholly-owned subsidiary of
L ockheed Martin Corporation) continuesto provide
technologica innovationssinceitsinceptionin 1945.
The mission of Sandia Corporation is to provide
science and engineering support for the nuclear
weapons stockpile and stewardship. Most of
SNL/NM'’s activities are conducted within five
technical areas (TAS) and several remotelocations.

Environmental Snapshot

* Between the months of July and October,
KAFB receives approximately 8.3 in. of
precipitation. During the winter, the average
precipitation is 1.6 in.

e KAFBis home to at least 267 plant species
and 195 animal species.

In support of Sandia Corporation’s mission,
Environment, Safety, and Health (ES&H) issues
are addressed through environmental management
programs. These programs include effluent
monitoring, environmental surveillance,
environmental restoration (ER), pollution prevention
(P2), chemical inventory management, oil spill
prevention, and quality assurance (QA).

Cottonwoods set against the Manzanita Mountains.
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SNL/NM is one of the nation's premier multi-
program security laboratories within the U.S.
Department of Energy (DOE), National Nuclear
Security Administration (NNSA). SNL/NM is
managed by Sandia Corporation (awholly-owned
subsidiary of Lockheed Martin Corporation) and
overseen by the DOE/NNSA through its
Albuguerque Operations Office (AL), Office of
Kirtland Site Operations (OK SO).

This ASER describes environmental protection
programs currently in place at SNL/NM and
summarizes the compliance status with major
environmental laws and regulations during CY
2001. This report was prepared in accordance
with the requirements set forth for all large DOE/
NNSA facilities and represents a key component
of DOE’seffort to keep the public informed about
environmental conditionsat DOE/NNSA sites.

General Site Location and Characteristics
SNL/NM islocated on the east side of KAFB, a
51,559-acre military installation, including 20,486
acres withdrawn from the Cibola National Forest
through agreement with the U.S. Forest Service
(USFS) (Figure 1-1). The total area of
DOE/NNSA-owned property that is dedicated to
SNL/NM facilitiesand operationsis approximately
8,784 acres. Of these, Sandia Corporation
conductsitsoperationswithin 2,841 acres (five TAs
and severa remotetest areas). Anadditional 8,397
acresin remote areasare provided to DOE through
land-use agreements with the U.S. Air Force
(USAF) and Isleta Pueblo. Therearean additional
9,000 acres of buffer zone near the southwest
boundary of KAFB. The buffer zone provides
margins of safety and sound buffersfor SNL/NM
testing activities. The ownership of the land is
divided between the Pueblo of I1sletaand the State
of New Mexico. During CY 2001, SNL/NM
successfully negotiated a lease of the area
administered by the State of New Mexico Land
Office. Negotiationswith the Pueblo of Isletaare
ongoing. KAFB ishost to over 150 tenant groups
including the Air Force Research Laboratory
(Phillips Laboratory), Air Force Operations Wing,
Defense Nuclear Agency’s Field Command,
DOE/NNSA field offices, and SNL/NM.

KAFB is located at the foot of the Manzanita
M ountains and encompasses parts of these ranges
within the land withdrawn area. The topography
within the land withdrawn area consists mostly of
vegetation consisting of juniper, pifion, cactus, and
drought-tolerant shrubs and grasses. The
topography on the western section of KAFB is
mostly flat lying except for the significant channel
cut by the Tijeras Arroyo, which dissects KAFB

east to west. KAFB and SNL/NM are located
adjacent to the City of Albuquerque, which
surrounds KAFB on the north, northeast, west,
and southwest boundaries. |sleta Pueblo borders
KAFB on the south. Additional information on
local geology, hydrology, and ecology ispresented
at the end of this chapter.

ASER Scope

This chapter describes Sandia Corporation’s
history, mission, operational areas, and site
characteristics of the surrounding region.
Subsequent chaptersin this ASER describe Sandia
Corporation’s specific environmental programs
related to effluent monitoring, environmental
surveillance, ER, waste management, P2,
chemicd inventory management, oil spill prevention,
and QA. Ongoing and new activities, changesin
program direction, corrective actions, and special
awards and commendations are a so discussed.

Operations Contract

Sandia Corporation, like all regulated industries,
complieswith specific environmental regulations
promulgated by local, state, and federal agencies.
The Management and Operating Contract (MOC)
between Sandia Corporation and DOE definesthe
primary contractual obligations for operating
SNL/NM. This contract also drives Sandia
Corporation’sES& H standards and requirements.
Additionally, as stated in the MOC, Sandia
Corporation must comply with DOE Orders and
directivesthat establish specific requirementsfor
environmental programs. There are six primary
DOE directives on the contract baseline that
pertain to the environment:

* DOE Order 5400.1, General Environmental
Protection Program (DOE 1990);

* DOE Order 5400.5, Radiation Protection of
the Public and the Environment (DOE 1993);

* DOE Order 231.1, Environment, Safety, and
Health Reporting, Attachment 1, “ Contractor
Requirements Document” (DOE 1996);

e  DOE Manual 231.1-1, Environment, Safety,
and Health Reporting Manual, as amended
by DOE Order 470.2A (DOE 2000a);

e DOE Order 435.1, Radioactive Waste
Management (DOE 2001b); and

e DOE Order 5400.2A, Environmental
Compliance Issue Coordination
(DOE 1993a).
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1.1 SANDIA CORPORATION’S
HISTORY AND MISSION

History

SNL/NM got its start in 1945 as part of the
Manhattan Project, which produced the first
nuclear weapon. 1n 1949, President Harry Truman
wrote American Telephone & Telegraph (AT&T)
Corporation offering the company “an
opportunity to render an exceptional service
in the national interest” by managing Sandia
Corporation. AT& T managed Sandia Corporation
for 44 years. Today, SandiaCorporationismanaged
by Lockheed Martin Corporation for the DOE/
NNSA.

Mission

SandiaCorporation’senduring missionisto provide
science and engineering support for the nuclear
weapons stockpile. Today, the mission includes
other aspects of national security, such as
preventing the spread of nuclear, chemical, and
biological weapons; devel oping technol ogies and
strategiesfor responding to emerging threats such
asterrorism; and preventing disruption of critical
infrastructures such asenergy supply and financial
networks. Sandia Corporation collaborates with
industry, universities, and other government
agencies to commercialize new technologies.
Recent technologies developed at SNL/NM can
befound at thefollowing website:

( http://www.sandia.gov/LabNews )

Evolution of ES& H at SNL/NM

During thewar erawhen the primary concern was
to manufacture components for the nation’s
defense, very little consideration was given to
environmental impacts resulting from weapons
research and development (R&D). Even after
World War 11 ended, cold war mission-driven tasks
took priority over environmental concerns. Waste
management practices and environmental
management programs during that time were
inadequate throughout the DOE. In 1984, DOE
began assessing its sites of past releases
nationwide, spurring major changesinimproving
the management of the environment around DOE
sites. In 1987, theinitial assessment of SNL/NM
sites was completed. Significant environmental
problemswereidentified at SNL/NM that included
diesdl fud leaks, contaminated landfills, and various
chemical discharge sites.

e N

Sandia Vision
Helping our nation secure a peaceful and free
world through technology.

Sandia Mission
The primary mission of Sandia Corporation is
to ensure the safety, security, and reliability
of the nation’s nuclear weapons.

Highest Goal
Our highest goal is to become the laboratory
that the U.S. turns to first for technology
solutions to the most challenging problems
that threaten peace and freedom for our nation
and the globe.

- /

Managing a Legacy of Contamination

In 1989, DOE established the Office of
Environmental Restoration and Waste
Management (ER/WM) to remediate areas of past
contamination and establish sound waste
management practices for the future. Innovative
technol ogies continue to be developed to address
ER sites throughout the DOE/NNSA Nuclear
Weapons Complex. In aranking of DOE sites,
however, SNL/NM was one of the least
contaminated facilities. The cleanup and
remediation of all SNL/NM sites is expected to
be completeby 2009. Somesiteswill requirelong-
term monitoring to ensure that any remaining
contamination does not migrate from the site.
Detailed information about ER/WM cleanup
efforts throughout DOE can be found at DOE’s
website:

( http: //www.em.doe.gov/index4.html )

DOE’'s Tiger Teams

In 1989, an initiative by the Secretary of Energy
to conduct rigorous ES&H appraisals at DOE
facilitiesformul ated what became known as* Tiger
Teams.” The appraisal at SNL/NM was
conducted from April 15, 1991 to May 24, 1991
and identified 382 findings in areas of worker
safety, fire protection, emergency response, and
material accountability. Sandia Corporation has
sincecompleted al correctiveactionsresulting from
this appraisal and is subject to routine self-
assessments and ongoing external audits.
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A History of Progress

Over the past eleven years, Sandia Corporation
has made tremendous progress in building a
comprehensive ES&H Program. The ES&H
Manual (SNL 2002a), a dynamic online resource
available to al personnel at SNL/NM, clearly
describes ES&H requirements for al levels of
work conducted at SNL/NM. Improved waste
management practices have been implemented and
state-of -the-art waste handling facilities have been
constructed to handle and properly dispose of
hazardous, radioactive, and solid waste. Recycling
programs, P2, and other waste minimization
practices have been very successful at SNL/NM.
Audits conducted over recent years by the U.S.
Environmental Protection Agency (EPA), various
DOE/NNSA field offices, the City of Albuquerque,
and the State of New Mexico have been testimony
to SandiaCorporation’ssignificant ES& H progress
over the last 11 years.

Sandia Corporation’s strategy for managing and
implementing its ES& H Program is described in
the Integrated Safety Management System
(ISMS). ThelSMS Programis structured around
five safety management functions. (1) planwork,
(2) analyze hazards, (3) control hazards, (4)
performwork, and (5) feedback and improvement.
ISMS provides the processes to assist line
management inidentifying and controlling hazards.

Environmental Management System (EMYS)
Sandia Corporation is working to define and
implement an EMS as an improvement of the
environmental elementsof ISMS. 1n 2001, Sandia
Corporation devel oped gap analyses comparing the
current ISM Swith environmental standards. The
gap analyses will be used to determine system
improvements to an EMS. It will serve as the
basis to manage environmental compliance,
controls, andimprovements. Additionaly, P2 goals
will be incorporated into the EMS. This strategy
ensures that ES&H considerations are
incorporated into each element of all work
processes being conducted at Sandia Corporation.

1.2 SNL/NM OPERATIONAL
AREAS

Technical Area | (TA-I)

TA-| isthefocusof SNL/NM'’soperationshousing
themain administrative center and aclose grouping
of laboratories and offices. Although the majority
of TA-Il islocated within the fenced area, several
facilitiesand buildings arelocated just beyond the
main compound. A mgjority of activities performed
in TA-I are dedicated to the design, and R&D of

Sandia Corporation ES&H Policy

The policy of Sandia Corporation is to protect
and preserve the environment, safety, and
health of its personnel, contractors, visitors,
and the public. Sandia Corporation shall make
deliberate efforts to reduce hazardous
exposures and releases to as low as reasonably
achievable (ALARA) considering technical,
economic, and social factors.

Concern and conduct in matters pertaining to
ES&H are the responsibility of all Sandia
Corporation employees, contractors, and
visitors. No job is more important than your
health, your safety, and the protection of our
environment.

Sandia Corporation’s ES&H program mandates
compliance with all applicable laws, regulations,
and DOE directives (included in MOC) and
adheres to the principles of line management
responsibility for ES&H as described in Sandia
Corporation’s ISMS.

- %

weapon systems; limited production of weapon
system components; and energy research
programs. Facilities in TA-I include the main
technical library, several assembly/manufacturing
areas, the steam plant, the Advanced
Manufacturing Process Laboratory (AMPL), the
Microel ectronics Development Laboratory (MDL),
and the Neutron Generator Facility (NGF).

Technical Area Il (TA-II)

TA-1I includes the diamond-shaped compound
south of TA-1 and severa facilities south of Hardin
Road. TA-Il is primarily used to test explosive
components. Researchincludes studiesto develop
techniques for measuring fractures in geologic
strata. TA-II facilitieswithin themain fenced area
include the Explosive Components Facility (ECF)
and the Classified Waste Landfill. Other TA-II
facilitiesinclude the Facilities Command Center,
the Solid Waste Transfer Facility (SWTF), and the
Hazardous Waste M anagement Facility (HWMF).

Technical Area Il (TA-II1)

TA-I11 isthe largest and most remote area of all
technical areas. It contains facilities mostly
separated by large undeveloped areas. TA-IlI is
used to accommodate |arge-scal e engineering test
activities, that require large safety and/or security
area buffers, such as sled tracks used for collision
testing, centrifuges, and a radiant heat facility.
Facilitiesinclude the Radioactive and Mixed Waste
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Management Facility (RMWMF), the Mixed
Waste Landfill (MWL), the Chemical Waste
Landfill (CWL), the Large-Scale Melt Facility
(LMF), the Melting and Solidification Laboratory
(MSL), and the Solar Tower Facility.

Technical Area IV (TA-1V)

TA-IV is acompound located just south of TA-
and TA-Il. This area is used to conduct R&D
activities in inertial-confinement fusion, pulsed
power, and nuclear particle acceleration. Thetwo
primary facilities in TA-IV are the Z-Machine
Accelerator and the High Energy Radiation
Megavolt Electron Source-11l (HERMES-111)
including several small or nonactive accelerators
such as the SATURN accelerator, the Sandia
Accelerator Beam Research Experiment
(SABRE), the Repetitive High Energy Pulsed
Power (RHEPP-1 and RHEPP-11) accelerators,
the High Power Microwave Laboratory, and the
Short Pulse High Intensity Nanosecond X -Radiator
(SPHINX).

Technical Area 'V (TA-V)

TA-V islocated adjacent to and on the northeast
end of TA-Il1. Facilitiesin TA-V routinely handle
radioactive materialsused in experimental research
for nuclear fuel. TA-V houses the Sandia Pulsed
Reactor (SPR), the Gamma Irradiation Facility
(GIF), the Annular Core Research Reactor
(ACRR), and the Hot Cell Facility (HCF).

Remote Test Areas

Several remote test areas are located south of
TA-I11 and within the canyons and foothills of the
land withdrawal (e.g., Lurance Canyon and Coyote
Canyon). These areas are used for explosive
ordnance testing, rocket firing experiments, and
open burn thermal tests.

Sandia Corporation’s Science and
Technology Capabilities

Advanced Manufacturing
Biotechnology

Computational and Information Sciences
Electronics

Engineering Sciences

Materials and Process Sciences
Microelectronics and Photonics
Modeling and Simulation
Nanotechnology

Pulsed Power Sciences

Surety Sciences

1.3 SITE SETTING

Regional Topography and Layout

KAFB haswidely varied topography from rugged
mountains on the east to nearly flat plains on the
west. AsshowninFigure 1-1, theland withdrawn
area backs up to and encompasses a portion of
the Manzanita M ountainswithin the CibolaNationa
Forest. The remainder of KAFB, with the
exception of Manzano Base, is situated on gently
west-sloping foothill terrain that grades to
widespread flat areas where the mgjority of USAF
and SNL/NM facilities are located.

The Mountains

The most prominent topographic feature in the
Albuqguerque area is the impressive west face of
the SandiaMountains. The SandiaMountainsform
a 13-mi long escarpment distinguished by steep
cliffs, pinnacles, and narrow canyons. SandiaCrest
at 10,768 ftisthe highest pointintheregion. Tijeras
Canyon dividesthe SandiaMountainsto the north
from the Manzanita and Manzano Mountains to
the south. Sedimentstransported from the canyons
and draws of these mountains have formed
coalescing alluvial fans called bajadas. These
broad alluvial plainsslopewest across KAFB and
aredissected by the Tijeras Arroyo, smaller arroyas,
and washes.

Tijeras Arroyo

Tijeras Arroyo is 4,265 ft wide and 108 ft deep
forming a significant topographic feature across
KAFB. Thewatershed drained by Tijeras Arroyo
includes the southern Sandia Mountains, the
Manzanita Mountains, and the north end of the
Manzano Mountains. The arroyo is dry except
during heavy downpours, which can cause
significant flash floods. Thearroyo originates out
of Tijeras Canyon and runs coincident with the
Tijeras fault for several miles before deviating to
the southwest, where it discharges to the Rio
Grande.

The Rio Grande

TheRio Grande (Great River) is1,800 mi long and
extendsfrom Stony Passin the San Juan Mountains
of Colorado to the Gulf of Mexico. In North
America, it is second only in length to the
Mississippi/Missouri River system. It is flanked
by a narrow riparian forest ecosystem (bosque).
The middle Rio Grande bosque has the largest
stands of cottonwoods in the world. The
cottonwoods depend on the natural flood cycles
of the river for seedling propagation. However,
flooding of the river has since been managed and
contained by the construction of the Cochiti Dam
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and an extensive system of flood control ditches
built by the U.S. Army Corps of Engineers. Asa
result, the cottonwoods have been declining. A
Bosque Ecosystem Monitoring Program in
conjunction with the University of New Mexico
(UNM) is studying the problem and working to
preserve the bosque.

Today, water from the Rio Grandeis primarily used
for agricultural irrigation; however, plans are
underway to build awater treatment plant by 2005
that will use water from the river to supplement
Albuguerque’ sdrinking water supply.

Regional Elevations

Elevations in the Albuguerque metropolitan area
range from 4,898 ft at the Rio Grande, near the
intersection of Interstate-40 and Interstate-25, to
approximately 5,797 ft at the base of the Sandia
Mountains. Albuquerque's average elevation of
5,312 ft makesit the highest large metropoalitan city
in America (AED 2002). The KAFB military
reservation has amean elevation of 5,384 ft. The
maximum elevation at KAFB is 7,986 ft withinthe
land withdrawn area.

Counties and Population

New Mexico is the fifth largest state in the U.S.
with 121,666 sq mi in area and atotal population
of approximately 1.5 million. A recent count of
the population within an 80-km (50-mi) radius of
SNL/NM was 695,406 residents (DOC 2002). The
Albuquerque metropolitan area alone has
approximately 678,820 residents (DOC 2002).
There are nine counties contained in all or part of
thisradius (Table 1-1 and Figure 1-2).

1.4 GEOLOGY
1.4.1 Regional Setting

The regional geologic setting in which SNL/NM
and KAFB are situated is an area that has been
subjected to relatively recent episodes of basaltic
volcanism and ongoing intercontinental rifting
(crustal extension). The Rio Granderift hasformed
a series of connected down-dropped basins in
which vast amounts of sediments have been
deposited. The Rio Grande rift extends for about
450 mi from Leadville, Colorado to southern New
Mexico and isone of the greatest troughs on earth.

1.4.2 Albuquerque Basin

The Albuquerque Basin is one of several
north-south trending sediment-filled basinsformed
by the Rio Grande rift. This major structural
feature is approximately 30 mi wide and 100 mi
long and 3,000 sq mi in area (Grant 1982) (Figure
1-3). Onthe east, uplifted fault blocks, reflected
by the Sandia, Manzanita, and Manzano Mountains
are bound by the basin. The western side of the
basin is bound by the Lucero uplift to the south,
the Rio Puerco fault belt, and the Nacimiento uplift
at the northern end. There is relatively little
topographic relief along the Rio Puerco fault belt
on the northwestern side of the basin. Two south-
flowing rivers drain the basin: the Rio Puerco to
the west and the Rio Grande to the east.

During the Miocene and Pliocene epochs, thebasin
filled with as much as 14,961 ft of sediments
derived from the erosion of the surrounding
highlands and material transported into the basin
by the ancestral Rio Grande. This sequence of
unconsolidated sediments (primarily the Santa Fe
Group) thins toward the edge of the basin and is

TABLE 1-1. Counties Within a 50-mi Radius of SNL/NM

County Primary Population Centers
Berndillo Albuquerque, KAFB, and east mountain residents (Sandia, Manzanita, and Manzano Mountains)
Sandoval Corraes, Rio Rancho, Bernalillo, and several Indian Pueblos
Vaencia Bosque Farms, Los Lunas, and Belen
SantaFe Edgewood and suburbs of Santa Fe
Torrance Moriarty and small villages east of the Manzano Mountains

McKinley Sparsely populated northwest edge of the county
San Miguel Sparsely populated southwest edge of the county
Cibola Laguna Pueblo

Socorro Severa smdll villages on the north edge of the county
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truncated by normal faults at the bounding uplifts.
The Santa Fe Group is overlain in places by
Pliocene Ortiz gravel and Rio Grande fluvial
deposits, which are interbedded with Tertiary and
Quaternary basaltic and pyroclastic materials. The
Santa Fe Group consists of channels, debris flow,
floodplain deposits, and includes eolian and playa
depositstoward the center of the basin (inthelower
units). Most of the bedding is thought to be
lenticular with limited lateral extent, although buried
channels or debris flows can extend for miles.
These subsurface features are of major importance
in controlling the movement of groundwater within
thebasin.

Regional Fault Systems

As shown in Figure 1-4, several major faults are
located on KAFB. The Tijeras fault, which has
been traced as far north as Madrid, New Mexico,
trends southwesterly through Tijeras Canyon and
across KAFB. The Tijeras Canyon was formed
by preferential erosion along thefault. The Tijeras
faultisastrike-dip fault of Paleozoic (and younger)
age expressed by southwesterly movement of the
northern block (left lateral). The system of faults
connecting with the Tijeras fault on KAFB is
collectively referred to asthe Tijerasfault complex.
TheTijerasfault complex marksadistinct geologic
boundary between the uplifted blocks on the east
and the sediment-filled basin to the west. This
geol ogic boundary a so formsaboundary between
the two groundwater regimes at KAFB.

The Sandia fault is thought to be the primary
boundary between the Sandia Mountains and the
Albuquerque Basin and shows evidence of
Quaternary motion (Kelley 1977). The Sandia
fault converges with the Tijeras fault and the
Hubble Springs fault. The Hubble Springs fault
has created the Hubbell Bench (at the south end
of KAFB) with offsets of 15 to 100 ft and is one
of themost clearly visiblefault scarps on the edge
of the basin (Machette et al. 1982). Both the
Sandia fault and Hubble Springs fault are north-
south trending, down-to-the-west, en-echelon
normal faults, which are Tertiary in age (Lozinsky
etal. 1991; Woodward 1982; Kelley and Northrup
1975).

15 HYDROLOGICAL SETTING

Because of the structurally complex terrain, the
groundwater hydrology at KAFB is difficult to
understand. In general, hydrogeological
characterizationisdivided into two areas separated
by the Tijerasfault complex, which marksadistinct
geological boundary. To the east of the Tijeras

fault complex, the geology is characterized by
fractured and faulted bedrock covered by athin
layer of alluvium and shallow groundwater 49 to
98 ft deep. On the west side of the Tijeras fault
complex withinthe basin, groundwater levelsoccur
from 295 to 492 ft below the surface.

Natural Springs

Therearetwo perennia springs present on KAFB:
Coyote Springs and Sol Se Mete Spring.
Additionally, thereisone perennia spring (Hubbel
Spring) located immediately south of the KAFB
boundary on Isleta Pueblo.

Groundwater Yields

The primary regional aguifer inthebasiniswithin
the upper unit and, to a lesser degree, the middle
unit of the Santa Fe Group. Most of the City of
Albuguerque’s water supply wells are located on
the east side of the Rio Grande. The highest yield
wellsare screened in the sediments associated with
theancestral river channel. Prior to extensiveurban
development inthe Albugquerque areabeginningin
the 1950s, the direction of regional groundwater
flow was primarily to the southwest. As aresult
of groundwater withdrawal, the water table has
dropped by as much as 141 ft (Thorn et al. 1993).
Groundwater withdrawal from KAFB and City of
Albuguerque wells at the north end of KAFB has
created atrough-like depression in the water table
causing flow to be diverted northeast in the
direction of thewell fields.

1.6 REGIONAL CLIMATE

Widediurnal temperature extremes, monsoons, and
frequent drying winds are characteristic of the
Albuguerque Basin climate.

Air temperatures are characteristic of high-altitude
and dry continental climates. Temperature
averages are as follows:

Season Daytime High Nighttime Low
(avg.) (avg.)

Summer 32.7°C 16.6°C
90.8 °F 61.8 °F

Winter 9.6°C -4.6°C
49.2 °F 237°F

Source: NOAA 2002

Themonthly averagerelative humidity variesfrom
alow of 30 percent in early summer to 56 percent
in early winter.
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Annual precipitation, most of which occurs
between July and October, averages approximately
8.3in. on KAFB. In the higher elevations of the
Sandia and Manzano Mountains, annual
precipitation is between 12 to 35 in. The winter
season is typically dry with less than 1.6 in. of
preci pitation recorded.

While the regional climate is described by the
atmospheric state variables of temperature and
humidity, site-specific meteorology at SNL/NM is
influenced by the proximity to topographic features
such as mountains, canyons, and arroyos. These
features influence local wind patterns across the
site; canyonsand arroyostend to channel or funnel
wind, whereas mountains create upslope-
downslope diurnal/nocturnal (day/night) wind
flows. Duirna winds tend to blow toward the
mountai ns during the day and nocturnal windstend
to blow down the mountain towards the Rio
Grande Valley. These topographically induced
wind flows can be enhanced or negated by
weather systems that move across the southwest
part of the U.S. The strongest winds occur in the
spring when monthly wind speeds average
10.3 mph. Wind gusts can commonly reach up to
50 mph.

1.7 REGIONAL ECOLOGY

The regional area within an 50-mi radius of
SNL/NM facilities is situated at the junction of
four major physiographic provinces:

« Great Plains Grassland Prairie (east of the
Rocky Mountains);

« Great Basin Desert (west of the Rocky
Mountains);

«  Chihuahuan Desert (south of Albuquerque);
and

« Rocky Mountains (the Sandia and Manzano
M ountainsform the southern extension of the
Rockies).

Each province has an influence on the typical
landforms, flora, and faunapredominant within the
region. The Albuquerque area is perhaps most
influenced by the Great Basin Desert ecosystem.
With the topography at KAFB ranging from
mountainous to flat grasslands, and much of the

Prairie Dog Towns Enhance Local Ecology

KAFB is home to a vast array of prairie dog
colonies. The Gunnison’s prairie dog
(Cynomys gunnisoni) is a social animal that
provides ecological nourishment to the
grasslands on KAFB. The prairie dog does
a remarkable job of aerating soil,
maintaining grassland vegetation, and
providing shelter for other wildlife. Prairie
dog burrows are often used by other rodents,
reptiles, and birds. The Western burrowing
owl (Athena cunicularia hypugaea) uses the
prairie dog burrows during nesting season
and is currently protected under the Migratory
Bird Treaty Act (MBTA). KAFB, in
cooperation with Hawks Aloft, Inc., conducts
research on reproductive success and nest
usage of the Western burrowing owl.

- %

reservation remaining undevel oped, thereismuch
diversity in plant and animal communitiesliving on
KAFB. Atleast 267 plant speciesand 195 animal
species occur on KAFB (DOE 1999). Table 1-2
lists some of the birds, mammals, reptiles, and
amphibians that have been identified on-site.
Table 1-3 lists some of the plantsidentified on-site.

1.7.1 Regional Life Zones

The Canadian Life Zone occurs from 8,000 to
11,500 ft; the highest elevationsin the Sandiaand
Manzano Mountains are just over 10,000 ft.

The Ponderosa Pine or Transition Zone occurs
inthe higher elevations of theland withdrawn area
on KAFB. Inthe Albuguerqueregion, ponderosas
generally occur between 7,000 and 8,000 ft.

The Pifion Juniper Zone generally occurs from
6,000 to 7,000 ft within canyons, foothills, and
mesas. This zone makes up much of the rolling
terrain located on the KAFB land withdrawn area.

The Upper Sonoran Life Zone occurs below
6,000 ft and supports scrubby semi-desert
vegetation.

The Rio Grande and Bosgue in the Albuguerque
area occurs below 6,000 ft. The river is
approximately seven miles from the western
boundary of KAFB.
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TABLE 1-2. A Partial List of Animals ldentified at KAFB

rattlesnake

BIRDS
American robin Turdus migratorius Gray vireo Vireo vicinior
American kestrel Falco sparverius Golden eagle Aquila chrysaetos
Ash-throated flycatcher Myiar chus cinerascens Great horned owl Bubo virginianus
Canyon towhee Pipilo fuscus Great-tailed grackle Quiscalus mexicanus
Barn owl Tyto alba Grace's warbler Dendroica graciae
Bushtit Psaltriparus minimus Gambel's quall Callipepla gambelii
Black-chinned hummingbird | Archilochus alexandris Hairy woodpecker Picoides villosus
Black-throated sparrow Ampohispiza bilineata Horned lark Eremophila alpestris
Black-headed grosheak Pheucticus melanocephalus | Dark-eyed junco Junco hyemalis
Brown-headed cowbird Molothrus ater Killdeer Charadrius vociferus
Broad-tailed hummingbird Selasphor us platycercus Lark bunting Caramopiza melanocorys
Bank swallow Ripariariparia Loggerhead shrike Lanius ludovicianus
Barn swallow Hirundo rustica Mountain bluebird Salia currucoides
Black-throated gray warbler | Dendroica nigrescens Northern flicker Colaptes auratus
Bewick's wren Thryomanes bewickii Pifion jay Gymnor hinus cyanocephalus
Cooper's hawk Accipter cooperi Red-tailed hawk Buteo jamaicensis
Common raven Corvus corax Rufous-sided towhee Pipiloerythro melanocephalus
Chirping sparrow Spizella passerina Scrub jay Aphelocoma coer ulescens
Cassin's kingbird Tyrannus vociferans Turkey vulture Cathartes aura
Crissal thrasher Toxostoma dorsale Western burrowing owl Athena cunicularia hypugaea
Dark-eyed junco Junco hyemalis Western meadowlark Surnella neglecta
European starling Surnus vulgaris
Greater roadrunner Geococcyx californianus
MAMMALS
Black bear Ursus americanus Desert cottontail Sylvilagus audubonii
Bobcat Felisrufus Deer mouse Peromyscus maniculatus
Big brown bat Eptesicus fuscus Gunnison's prairie dog Cynomys gunni soni
Banner-tailed kangaroo rat Dipodomys spectabilis Gray fox Urocyon cinereoargenteus
Brush mouse Peromyscus boylii Mountain lion Fdlis concolor
Black-tailed jackrabbit Lepus californicus Mule deer Odocoileus hemionus
Common porcupine Erethizon dorsatum Rock squirrel Spermophilus variegatus
Common raccoon Procyon lotor Striped skunk Mephitis mephitis
Coyote Canis latrans
REPTILES AND AMPHIBIANS
Collared lizard Crotaphytus collaris Leopard lizard Gambelia wislizenii
Chihuahuan spotted whiptail | Cnemidophorus exsanguis Tiger salamander Ambystoma tigrinum
Desert horned lizard Phrynosoma platyrhinos Western diamondback Crotalus atrox

Eastern fence lizard

Scel oporus undulatus

Side-blotched lizard

Uta stansburiana

Gopher snake Pituophis melanoleucus Striped whip snake Masticophus taeniatus
Great plains skink Eumeces obsol etus Short-horned lizard Phrynosoma douglassi
Great plains toad Bufo cognatus

TABLE 1-3. A Partial List of Plants Identified at KAFB

PLANTS

Apache plume

Fallugia paradoxa

Goathead

Tribulusterrestris

One-seed juniper Juni perus monosperma Indiaricegrass Oryzopsis hymenoides
New Mexico porcupinegrass | Stipa neomexicana Ring muhly Muhlenbergia torreyi
Purple three-awn Aristida purpurea Bush muhly Muhlenbergia porteri
Shrub live oak Quercusturbinella Soapweed yucca Yucca glauca
Spectacle pod Ditheryrea wislizenii Blue locoweed Astragalus lentiginosus
Annua goldenweed Machaeranthera gracilis | Globemallow Sphaeralcea incana
Western blue flax Linum lewisii Beakpod milkvetch Astragalus |entigenous
Four-wing saltbush Atriplex canescens Paperdaisy Psilostrophe tagetina

Colorado pifion

Pinus edulis

Prickly pear cactus

Opuntia polyacantha

Desert marigold

Baileya multiradiata
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Sandi a Qxrporati on conduct s operati ons based on
enviromental regu aions, statutes, ad US
Cepartnent of Eher gy (OB Oders. Avaiey
o prograns a Sandia MNtiond Laborataries, New
Mxico (N/NV vork together to strive for
100 percet cogliacewthgpicdderegd aias.
/s apat o these federd, stae ad locdly
nandat ed regul ations, SN/ NMnust adhere to
strict reporting and permitting requ renarts.

Bterd adts ad gyrasds ae codcted a
S\NU/NMtoidetify any issues tha nay arise fram
geraios. S\UNMVd socoducts inerrd audts
adgpasdsasapat o qdity assurace ().
In2001, for edterrd adtsad fiveinspectias
a saml i ng acti vi ti es vere conduct ed

Sx enviromenta occurences (i.e, prodens,
caovers, falues, nlfuctios o dfidexyina
process, proceduare, o progam vere reportedin
201 @curences are categorized based on the
sarity o the evet. Al reportad e cocurences
are tracked through the Gcurence Reporting

Processi ng System (AR

Bwvi romnentd Swapshat

e The “National Nuclear Security
Admini stration FY 2001 Ml ti-Program
Laboratory Appraisal of Sandia National
Laboratories” report indcated that “Querd |
performance in Qperations and
Adnini stration Support was Qut standi ng”
((NNSA 2001) .

e SndaCQrporationreviened atota of 326
activities related to the National
Environnental Policy Act (NEPA in 2001,
and submtted 62 NEPA checklists to the

DCE for revi ew.
g J

S/ NMtracks environnental progress through
enviromenta perfornance neasures that help to
track trends in copliace statws. Rerfornance
neasures were included in ten areas of
Bwironnent, Sofety, and Health (ES8H and
Bwironnental Restorati on/ Viéste Managenent
(ER'V) in 2001

@i son' s prairie dog ( Gmonys gunni soni) lodking out a the Mizanitafoothills.
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This chapter summarizes Sandia Gxporation s
conpl i ance status wth na or environnental
regd ations, staues, ad DEQders gicade
to operations conducted at N/ NVI(see shaded
box on page 2-3). HEwiromnenta conpliance
spificdly fdls ude the g dace o six prinary
DE Qders as described under section 2116,
Soeci fic enviromaentd prograns responsi bl e for
neeting conpli ance wth these regd aions are
d scussed in susequent chepters of this Anud
Ste Bviromnenta Report (AAR.

Grrent pernits held by Sandia Qrporati on ad
DE Ntional Niclear Security Adninistration
(N\BY), Ofice of Kirtland 9te (perations
(X)) for ar, vete, ad veste ae listed in
Appendi x B Qngoi ng conpl i ance i ssues and
corrective actias, eviromentd occurrences, ad
environnental audits and appraisals are aso
dsossedinths cgter.

21 COWPLI ANCE STATUS W TH
FEDERAL REGULATI ONS

This section summari zes DCE and Sandi a
Qrporation’ s conpliance status wth naj or
enviramatd regdaias, saues, exetiveadys
(BE3®), and DE Oders that pertain to the
envi romert .

211 Conprehensive Environnental
Response, Conpensation, and
Liability Act (CERQLA) and Superfund
Amendrent s and Reaut hori zati on Act
(SARA)

(ERQLA commonly known as “Superfund,”
provi des cl eanup funds and/or assessnent
requirenants faor inetivevestesites a dl federd
facilities. (ERTArequirenents areinpl enented
under 40 R 302, “Designation, Reportabl e
Qartities, and Notification.” ERIA vas
anended by SARA I n 1986 to address si gni fi cant
hezar dous veste sites.

ARdinnary Assessnart/Ste | nspecti on (PAS),
as requi red by (ERQA Sction 120 (DE 1995) ,
was perforned at SN/NMin 1988. This
i nspection confirned that Sand a Grporati on does
nt omaysitestha vaddqdify fa listingaon
the Ntiod Riaitieslst (ND). The NLIlists
trergiai shichpiaitydeepstes a “Sperfud
sites.” Therefaore, wth respect to inactive
hezar dous veste sites, Sandia Grporation hes no
(ER1Areporting requirenents. Qher (ERIA
repartingrequirenarts aeinvdkedinthecase d a
reportable quantity (R) release. ER1A

requires thet ay re esse to the enviramart (in
ay 24-hour period) of any pdluat o hazardous
sustarceinaqatity gede thena eqd tothe
RQ nust be reported inmediately to the US
National Response Gnter (NRD.  There were no
Rrdesses in 201 If therdesseis “fedxdly
permtted’ under (ERCA Section 101(10)H it is
exenpt ed from@ERTAreporting. This reporting
exemtiondsogiestoay “federdly permtted’
rel ease under SARATitle I, Sxda@rporation
was infull conpliance wth (BRILA and SARA
in200L NCinfornation can be foud a the
fdlovngvexsite

( WWWIT C. LSCg il )

Add tiond (ERTAreporting recu renent s defi ned
under SARA Titlelll aedsossdinthefdloirg
stim

212 Emergency Planning and
Communi ty R ght -t o- Know Act
( EPCRA)

BERCRA &l so known as SARA Titlelll, esddides
enargacy damingreqrenants far federd, stae
and local governmnents and industry. EPCRA
pessed in 1986, is inpl enented by:

40 R 355, “BEwergency R anning and
Notificati o’ (BROR Section 302-304);

40 R 370, “Hazardous Ghemcal Reporti ng:
Gnmuni ty R ght-to-Know (BRGRA Section
311-312); ad

* 40 OR 372, “Toxic (hemical Rel ease
Reporting: Gormunity R ght-to- Know
(BRO) Section 313).

B giestodl fadlitiesinwichthareisa
presence of a threshod quartity (TQ of an
extrenal y hazardous substance (5 equa to o
gede thenthethresddparnnggatitiesa in
speci fica |y desi gneted anaunt s as det ernnned by
the loca community. ED13148 Geeing the
Government  Through Leadership in
Bwironnental Mnagenent , strengthens and
retaaes the gpds d pdluion prevetion ()
and reporti ng under BRCRA

BRFArequires that the conmunity be i nforned
d paetid hezards, suchas thetype ad | ocati on
d lageqatitiesd todc demncd s ised ad saed
byfadlitiesinthecomority. BRRAspxificdly
nandates that chenmical infornation be nade
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4 Mjo Bwvironenta Reguations & Satutes Applicable to SN/NM h

Atomic Energy Act (AEA)
Drects US Departnent of Energy (DB and the US Nicl ear Regul atory Gommassi on (NRQ in
the nanagenent of nucl ear naterial s and radi oactive waste

Qean Air Act (CAA) and CAA Arendrrent s (CAAA )
Frovi des standards to protect thenationsar quaity

A ean Water Act (OMY
Provides general water qual ity standards to protect the nation's water sources and byways

Conpr ehensi ve Envi ronnent al Response, Conpensation, and Liability Act (CERCLA)
Provides federa funding for cleanup of inactive vaste sites onthe National Riorities List (NL) and
nandat es requi renents for reportabl e rel eases of hazardous subst ances

Qi tural resources acts
Incl udes various acts that protect arched ogical, historica, religous sites, and resources

Endanger ed Speci es Act (ESA)
Provides specia protectionstatus for federal ly-1isted endangered or threat ened speci es

Executive O ders (EG)
Several B3 provide specific protection for wetlands, floodpl ains, environnental justiceinmnority
and | ow i ncone popul at i ons, and greeni ng t he gover nnent t hr ough | eader shi p i n envi ronnent al
nanagenent

Federal Facility Gonpliance Act (FFCA)
Drects federal agencies regardi ng environnental conpl i ance

Federal Insecticide, Fungicide, and Rodenticide Act (HFRY)
@ntra s the distribution and use of various pestici des

Mgratory B rd Treaty Act (MBTA of 1918
Prevents the taking, killing, possession, transportation andinportation of nigratory birds,
their eggs, parts, and nests

National Emssion Standards for Hazardous Air Pol | utants (NESHAP)
Speci fies standards for radi onuclide ai r emnssi ons and ot her hazardous air rel eases

National Environnental Policy Act (NEPA
Ensures that federal agencies reviewal |l proposed activities and i ncl ude envi ronnental consi deration
i n agency deci si on- naki ng

Resour ce Conservati on and Recovery Act (RCRA)
Mindat es t he nanagenent of sol i d and hazardous waste and certain naterial s stored in
under ground st or age t anks (UST9

Safe Drinking Water Act (SDM
Provi des speci fi c standards used for drinki ng vat er sources

Super f und Arendnents and Reaut hori zation Act (SARA) SARATitle Ill, aso know as the
Ener gency H anni ng and Gommuni ty- R ght -t o- Know Act (BPCRY), nandat es communi cat i on
standards for hazardous naterial s over athreshol d anount that are stored or used in a conmunity

Toxi ¢ Subst ance Gontrol Act (TSCA)
Specifies rules for the nanufacture, distribution, and disposal of specific toxic naterias such as
asbest os and pol ychl ori nat ed bi phenyl s (P(Bs)

o




24

2001 Annual Site Environnental Report

available to local energency response
organi zations, such as fire departnents and
hospitals. Awy inadvertent rel ease nust be
reprtedto grgriae stae adlocd athaities
add| subsequent reports nost be nade accessild e
to the public. The four najor reporting
requi renarnts desigeted by specific sectios o
SARA Title Il (or BRRY are shown in
Tdle21

O Gtober 29, 1999, the US Hwiromental
Rotection Agency (BPA pldished afird rde
under section 313 of the BRO\ which loners
the Toxic R ease Inventary (TR) reporting
threshd ds for persistert bicaccunol ative toxic
(PBN) chenicals and adds certain other FBT
cemcdstothe TR. Qher rdingsrd aedto FBI's
haesnebeenfirdized Riaivdy sl rdesses
of PBT chenicals can pose hurman and
enviromend hedththrests. FBI chemcd s, such
as lead and | ead conpounds are of concern nat
oy because they are taxic, but because they
reminintheenviraman fa logperiodks o tine,
are not readily destroyed, and build up or
accunl ete i n body tissue

There vere no reportabdl e releases at SN/ NV
under BRGRA or (ERIAIN 2001.  Infornation
on BRORA can be found at the folowng BPA
vexsite

( http:// vy epa. gov/ sver cepd or tk htrh ]

TR Reporting

BRORA regul ations (40 GR 372) require that
fadlitieswthactivities described inthe Sadard
Indstrid Cassificaion (39 Qe 20 through
that use taxic chemcd s listed in SHRATitlelll
over athreshdd va ue nost sunit a TR report.
ATR report is dsoreqired by 013148 The
threshdd vd ue far listed chemcd's far wich a
TR report is required is 10000 [b/yr, ules
o hervise spedi fied

Sandi a QG porati on began submtting TR reports
totreEPAad the BEIN 191  1n 1995, chenncal
wea S\UNMfdl bd owvthe reporting threshd d
However, Sandia Qorporation continues to
docunert its tadc chemcd wseinthe Ghemical
Rur chese Inventary Repor t, Gl ender Year 2001
(S\YURS Qxporation 2002), which lists al
purcheses o chencd s (even though the quartities
aebdowthethreshid d quartiti es).

Hazar dous Chenical |nventory

Sandi a @xporati on conduct s an annual  hazar dous
chemncal purchase i nventory frombath purchase
data and Mteria Sffety Data Seets (MIE).
The assunption is that chenica's purchaesed are
equ v et to chemcd s wsed therefare the actud
chenical inverntory at any given tine nay be
df ferent fromthe purchese i nvertary.

Thi s purchese i nvert ary supports conpl i ance wth
SARA Titlelll assvdl asTitleVd the Ceen Ar
Act Anendnents (CGAAY) of 1990. Tade22lids
chenica's over 1,000 |'b purchesed in 2001 that
are on the SARATitlelll todc dencd list ad
conpares themto 1999 and 2000 pur chases.

213 Resource Gonservation and
Recovery Act (RCRA)

RFA regu aes the generation, transportation,
treatnent, storage, and disposd of hazardous
chenncal vastes, non-hazardous sd i d vastes, and
hazardous or petrol eumproducts stored in
under ground st orage tanks (LBTS.

Under the authority of the NewMxi co Hoazar dous
Waste Act (NVHWY), the New Mexico
Ewironnent Departnent (NVED adnmini sters
regulatory prograns in place of the BPA
Hazar dous waste nanagenent activities at
N/ NMare conduct ed under NVED regul ati ons.
Sone additional RORA requirenents and
regpdaios of the EPAdso gudy. Axicdde
repdaias aelisedin Apped x C

The hazardous conponent of mixed hazardous/
rad cective vaste i s regd a ed as hezar dous vest e
adis sijett to the reqirenarts o stae ad
federd regd aions. The rad cective conponent of
nixed vaste i s regu aed under the Aonnc Ener gy
Act (AEA) of 1946.

Sad a Qrporati on generat es hazar dous and ninxed
waste through nornal operations. Sandia
Qrxporation a so generates hazardous and nixed
waste through the ongoi ng environnent al
restoaion (R pgect indvingdeanup of sites
that vere farnarly used for gperations such as
testingad dsposd. Sada Grporaionhes an
active and successful programto nininize
hazardous and mixed waste through product
sustituti as, process canges, nateid rewse ad
recding



Compliance Summary

TABLE 2-1. 2001 SARA Title lll (or EPCRA) Reporting Requirements Applicable to SNL/NM

' ARA Title Il Rt guires Reporting?
iection iection Title fes No Description
302 - 303 Notification/ ¥ Sandia Corporation submits an annual report
Plans listing chemical inventories above the reportable
. Threshold Planning Quantities listed in 40 CFR
| Part 355 Appendix B, location of the chemicals
and emergency contacts. The report is prepared
for the DOE/NNSA/OKSO, which distributes it to
the required entities.
304 | Emergency v No RQ releases of an EHS, or as defined under
Notification CERCLA., occurred in 2001.
311-312 MSDSs/ 4 There are two “Community Right-to-Know”
Chemical reporting requirements: (a) SNL/NM completes
Purchase the EPA Tier II forms for all hazardous chemicals
Inventory Report present at the facility at any one time in amounts
equal to or greater than 10,000 lbs and for all
EHSs present at the facility in an amount greater
than or equal to 500 Ibs or the Threshold Planning
Quantity, whichever is lower: (b) SNL/NM
provides MSDSs for each chemical entry on a
Tier IT form unless it decides to comply with the
' EPA’s alternative MSDS reporting, which is
detailed in 40 CFR Part 370.21.
313 Toxic Chemical v Sandia Corporation is below the reporting
Release Forms threshold in 2001 for submitting a TRI Report for
SNL/NM operations. SNL/NM has been below
the reporting threshold for a TRI report since
1995,
NOTE: MSDS = Material Safety Data Sheets (gives relevant chemical information)

RQ = reportable quantity

EHS = extremely hazardous substance

TRI = Toxic Release [nventory

DOE = U.S. Department of Encrgy

OKSO = Office of Kirtland Site Operations

EPA = U.S. Environmental Protection Agency

NNSA = National Nuclear Security Administration
SNL/NM = Sandia National Laboratories, New Mexico

TABLE 2-2. 2001 Summary of SARA Title Ill (or EPCRA) Toxic Chemical Purchases at SNL/NM

Chemical CAS 1999 Usage @ 2000 Usage | 2001 Usage

Name Number (Iblyr) (Iblyr) (Ib/yr)
Acetone 67-64-1 7,021 8,533 6,068
Isopropyl alcohel (manufacturing - strong 67-63-0 3,439 3,080 2,837
process, no supplier notification) ™~
Methanol 67-56-1 2,028 1,732 1,912
Nitric acid 7697-37-2 4,186 2,907 1,317
Sulfuric acid (acid aerosols including mists, 7664-93-9 52 30 3,131
vapors, gas, fog, and other airborne forms of
any particle size)

TOTAL 16,726 16,282 15,265

NOTE: CAS = Chemical Abstract Service

Ib/yr = pound per year
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The fd lowng summarizes Sandia Gxporation’ s
hazardous vaste nanagenent activities during
0L

Hazar dous Wae- Mich of the hazardous
vaste generated at SNUNMIi s nanaged at the
Hazar dous Waste Managenent Facility
(HYF). The HAW operates under a
10-year RFAPart B Qerati ng Rernint i ssued
by the BPAin Agust 1993 (active pernits
aelistedinApendx B. In2001, the HNF
shiped atad o 97,75 |bs (4,341 kg) o
RO regul at ed hazar dous vest es, incl udi ng
recyd ed hezardous naterids. talsrdaed
to the HMF operations are contained in

Cater 3

Expl osi ve Waste — Expl osive waste
generated at S\UNMi s usual |y nanaged at
thepant o geeraionutil it canbe shpeed
to a trestnent facility. In 2000, 84 Ibs
(392 kg) vere sert to the Exp osi ve Qdnance
Dsposa (ED) and four large rocket nators
tadling 2084 |bs (13 537 kg vere sat to
HIl Ar Force Bese far trestnart.

Sandia Qxporation aso has a pernitted
Thernal Trestnat Fecility (TTH for tregting
certan exdosive veste.  The TIF operates
uder al0year Pt BQuerati ng Rermit i ssued
by the EPAin Novenrer 1994 (as listed in
Appendi X B). During 2001, Sandia
Qrporation dd not use the TIF for vaste
treatnart.

M xed Wsae — Mich of the nixed vaste
(MY generated at N/ NMis nanaged at
the Hgh-Bay Waste Sorage Fecility
(HBv®F), the Manzano Sorage Bunkers
(MB), and the Radi oactive and Nixed Viége
Minagenent Facility (RWNMF). Al three
uits are curetly goerding under interim
saws adhaent ya reca vedfird goeraing
pernits. Sand a Grporation and DEappl i ed
for a Rat BQuerating Rernit nast recertly
in 1996. In 2001, S\/NM shi pped
117,082 Ibs (53108 kg of MVto of f-dte
fadlities. Amalitiod 1,1661bs (50 kg o
MV was treated at the RWWF and
remcered nonthezardos. Detothe signfi cant
we ght of sone cotainers, MM s reportedin
vdueinsteed o veigt. [Halsrdaedto
these fad lities are cotaned in Qeter 3

ERRgect —Sandia Qrporation and DE
cotinued ERactivities in 2001, assessingad
renad aing sites accord ng to the Hazardous
and Solid Waste Anendrents (HSWY)

Mdu e 4 of the Part B Querating Rernnt,
i ssued by EPAIn Sptenter 1993 A the end
o 2001, 158 sites adareas of concern (AQD)
renai ned to be addressed at SNYNV - Dwri ng
2001, Sandia Qxporation and DJE conpl et ed
11 ERsites and renaved 30 fromt he pernit.
The ER project generated 311,888 |bs
(141,470 kg) of RRAregulated vaste in
2001

The Qorrective Action Minagenent LUhit
(GNQ, desigedtoprocess, stae tred, ad
cotan vaste (prinarily contanreted sail)
generated fronER Agect site closures,
geerates under a 5year athorization thet
expiresinSyptenter 2002 Mst o the veste
inthe CWJis soil excavated fromthe
Chemical Veste Landfill (GA).

Tvo treatnant processes Wil be used as needed
totrest sdls befae they ae dacad in the
catamat odl. Trefirg isgdilizaiona
the CAMJ Tenporary Lhit (TY. Genent
ad aher addtives wil be mxed wth sal
cotanng natds inthe TUto stailize the
meta s adnaistueinthesal. InJue 1998
the BPAI ssued athori zationto qperate the TU
for a12-nonth period that beg ns wen Sad a
Grporation ad DE certifies that the TUis
ready for operation. Sadia Qrporaion ad
DEddnat usethe TUin 2001, but expect
towseit in 22

The second CAMUtreat nent systemi s Low
Tenperature Thernal Desorption (LTTD)
wit. It wil besgt ptoreamecatanagric
conpounds fromsone of the sal's befare they
aepacedinthe catamat cdl. InAgust
1998, NMEDi ssued a tenporary authori zati on
toqaaethe LTIDthat will eqaresix narths
dte thegdat d qeraion Sda@rpordion
and DEdd not use the LTIDin 2001, but
et towseit in 20

USTs — WBTs are regd aed under the New
Mexi co Administrative Gode (NVO as
indcaedinApendx B Sanda Grporation
curetly hesthreereg stered LEIs at SNU/ NM
adcopliedwthdl regdaory requ renarts
in200L

Solid Wste — Nonthezardous sdid veste is
regul ated under New Mexico Solid Wte
Minagenent Regul ati ons adnini stered by the
NMD Rersond at the Siid Wete Trasfer
Fecility (SAF screen, bde, ad ship non
hazardous solid waste generated from
SNL/ NM
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The SAIF al so serves as S\/ NV s catrd
recydingcater. |1n 2001, the SAF hand ed
220,271 18 (4998 ™A kg) of sdid wveste
and 783,824 | bs (1, 728,036 kg) of cardooard,
peper, neveprint, dumnum ad pastic for
reding Abtiadly, 2 501bs (115 919 kg)
of conputers and € ectroni c equi pnent vere
shredded and recycl ed. The SAIF processed
566,280 | bs (1,248 434 kg) of sdid veste ad
682, 022 1 bs (1,437,462 kg) of cardooerd, peper,
newsprint, aumnum and plastic from
cooperating agecies, incdluding Krtland Ar
Force Base (KAB), Los Aanos Nitional
Laboratory (LANL), DCE NNSA field
offices, ad Lovel ace Respiraary Research
Institue (LAR).

e PRermits - Dwring 2001, Sandia Qxporation
held Part B (find) (perating Rernits or
athxizaionfo fiveuits used faor hezardos
waste nanagenent. Sandia orporation
operated three additiond wits uder interim
staws Wile ardting fird permts. Two of
the Pt B Querating Rrmits will eqire in
2002 Inaode tocotine operaios, Sad a
Qrporationand DEare requi red to suomt a
request for renewng the pernit for the HNF
on or before February 6, 2002 Sandia
Qrporation, D and the NVED det er nined
that the best approach vas to conine the
exi sting pernits into a sing e conprehensi ve
permt. Duing 2001, Sandia Qxporation
began to prepare a conprehensive Part B
Qrerating Rrmit request that ind udes nine
units used for nanagenent of R regul ated
hezardous and nixed veste. Hght of these
units are dscussed above: the HMF, the
TTF, the RMAF, the HBY&, the MB
the WU the TU and the LTID a the
CAMU.

The nnth it that wil be induded in the
conpr ehensi ve Part B (perating Pernit
request is the Axiliay Ht @I Facility
(AHF). The AT-vas built by refurbishing
anedidingfadlity. Sda@rporaionpas
touse it to process veste thet does it naet
the vaste acceptance criteriafor the RWNF
or HBWsF. Sanda QGxporation and DOE
Wil reguest permission fronNMED to use
the ACG-uder interimstatus befarethe fird
Prt BQerating Rrnit isissued

e (Qosures —Dring 2001, Sandia Gxporation
cotinedd csure ativities far hezardos veste
nanagenent units that were operated under
inerimstatus and are no longer used as
fdloms

CWL - The OM was used for hazardous
vested sposd uder interimstatus util 1986
Sandia Qrporation and DE are closing the
landfill under theterns of ap an goproved by
NMED During 2001, Sandia Gorporati on and
DXE continued to excavate vaste and vaste
costituents fromthe GAL and underlying sai
as part of a vdutary corrective neasure
(MM. Mch o the excavated sal wll be
placed in the CAU cont ai nnent cel | .

InegimSaw Saae (IH uit - Te IS
uit ves wedfar catarer staage |1n 2001,
Sandia Qxporation conpl eted cl eanup and
sanpling and Wil subnit areport to NVEDIn
ey 2002

214 Federal Facility Gonpliance Act
(FFCH)

In Gtober 1992, Gngress passed the ACA
estadisimgthet fedayd fadlities aereyqiredto
conply wth all federal, state, and |oca
reguirenents for hazardous and solid wvaste.
Becase of the linted ogatios for treatnent ad
disposal of MY Sada Grporation hed stored
M\brtsite | oger thenthe ane-year period d | oved
under the state and federal hazardous vaste
regd ations. O @tober 4, 1995, the M) the
ODE adSdaG@rpraioneteredinoakederd
Fecility Gonpliance Qder (FFQ) for nanagenant
of Mvat S\NUNM  Sandi a Gorporati on devel oped
aninetay o MMnstaage Sada Q@rporation
aso devd oped a generd Ste Treatnent Han
(SB, ad a schedd e for processing the vaste.

In 2001, Sandia Qorporation continued to
characterize and treat MV and to package them
for shipnent to pernitted off-site treatnent,
staage ad dspesd (T fadlitiess Sda
Qrporationnet dl nilestones inthe SIP.

215 Aomc Energy Act (AEA

In 1946, the AEA vas passed to encourage the
devel gonet and use of nucl ear energy for generd
vel fare, common defense, and security. The
purpose of the AEAis to assure the proper
nanagenent of nucl ear nateria s and rad cactive
veste. The AA as ananded, od egetes the cotrd
o nuclear energy and nucl eer naterids prinarily
to the DO the NRG and the EPA  Athough
fedxrd regdaias catrd rad cective emss as ad
the traspot o nudear nateids, thee ae o
federd regd aions cotrdling rad cective vaste
A SNUNM thisauthorityisretained by the DE



28

2001 Annual Site Environnental Report

and is governed by DCE Qders. 1n 1999, DE
Qder 4361, Radioactive Véaste Managenent ,
Change 1 (DCE 2001b) replaced DCE
OQder 5820.2A

216 (Qean Ar At (Y and Qean Air Act
Arendnent s ( CAAA) of 1990

The obj ectives of the CAand the A are to
praect ad ehacethe qa ity o the retion sar.
The BPAisresposidefa describimgadregd aing
ar pdluats framstati onery ad nahi | e sources
adfo satingatiet ar qeity stadards. The
Gty of Abuguergue localy adnnisters these
stakrds as vl | as specific ar emissi an permits
and registrations as shown in Appendix B
TddeB1l

Aient Ar Quality

The Gty of Abuguerque announces air quaity
alerts requesting voluntary or nandatory
conpliance.  Yelovders request vadutay
coparaiontolimt divigadgenbunng  Red
dets are nandat ory no-burn days and request a
vdutay nondriving day. Sada QGrporaion
honors these natices by nat perforning any open
burs o detoetios dring ydlova red derts.
In 2001, Sandia Qxporation was 100 percent
conpl i ant wth CM and GAA as deternined by
nontaing recads & its six ahiet ar qaity
andllacesdias

National BEmssion Sandards for Hazardous Ar
Pol | utants (NESHAP)

NESHP regul ates rel eases of hazardous air
pdluvats tothe ar. Sipart Hof 40 GR 61
spdificd ly regd ates rad aud i de emhssi as, aher
then radon, fromBEfacilities. As required by
theregdaion Syda Qrporaion cdcudaes an
amud doseto patentidly exposed neners of the
puic. The regdaion requires that Sand a
Qxporation deternine the naxi nimpossi bl e dose
thet caddbeddiveredtoanindvidd resdnga
anearby location 24 hours per day. Treresdt is
the effective dose equivdent (HE to the
naxinal |y exposed indvidua (ME). Thedoseis
conpared to the BPAstandard of 10 nil | remper
year (meniyr) allowed fromradi oactive air
emssi ons froma BEfacility.

In2001, the MH vas located & a KABfacility
just mrthd Technicd Aea V(TAV). The dose
a thislocation vas 0.003 meniyr. Tre d f-dte
MA wves located at Tijeras Aroyo (Vest). Tre
dose at this location vas 0.0012 meniyr .  Bth
doses are bel ow the BPA standard. Sandia
Gorporation net all NESHAP conpl i ance
requi renants i n 2000

217 dean Water Act (OMW

The CWAsas fath gds to praect “Vdtas o
theUS” by catrdlingthed scherge o pdluats.
A S\NUNV the OMgpiestosaitay adsatic
systemvestevater effl uents, stamvater runoff,
and surface water dischar ges. The OMis
ingenartedthraghlocd, stae adfederd vater
qeity stadards as fdlos (D) the Gty o
Abuguerque adhni sters sani tary sever d schar ges
besed on federd pretredinert stadards, (2 the
NMED adhini sters regu ati ons concerni ng surface
d scher ges; ad (3 the BPAreta ns oversigt over
stormvat er d scharges and nandat es requi renents
for dl storage and secondary corta marnt.

New Mexi co S r eamS andar ds

New Mixi co has not been del egated autharity to
regd ae dscharges uder the Ntiod Rdluat
Dschar ge Himnati on System(NTES. However ,
New Mexi co has enacted 20 NVAC 6.4
“Sadads for Inerstae ad Inrastae Srface
Waes' to praedt the qdity d suface vaers
inthe Sae Detothe hyddajc codtias a
S\U/NV Sand a Gxparati ondoes nat specificaly
nonitor for conpliance wth these standards. In
order to deternine conpliance, S\/NV
conpares and ytica resuts fromNTES sanpl i ng
wth the streemstadrds. Sme constituents of
concern in New Mxi co' s SreesmSandards that
aenat onthe NIESamd yte | i st have been added
to SN/ NM s adytelist to cotfirmeonliance

dty of A buquer que Sewer D scharge
Regul ati ons

There are five vastevater nanitaring statiaons, o
oufdls, a SN/NMpermtted by the Gty of
Abuguerqe. For o these stations d scharge
drectly tothe Gty of Abuguerque pldic sever
adoeisacaamicd pretregnat staionthe is
| ocated yostreamd the gererd autfdls.

There vias ane exceedence of pernit |innts in 2000
alsrdaedtoths exceedece is dsoussed in
Sction24

National Pollutant O scharge Hinmnation
Syst em ( NPDES)

NES inpl enents the requirenents that are
gedfictod! dsder ges nade to “VWtes d the
US” asdefiredinthe GAA A SNV thisis
gicade to stamvae runoff fromany port
thet candantotheTijeas Aropo 1n199 five
stomwater sanples were calected fromtwo
pernitted stations. Somvaer samling ves
not required in 2000 o 20L AdYysis resuts
indcated that severa netals were over the
benchnark va ues listed in the generd pernit.
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However, results do not indicate S\ NV
gaaios aecatribingtothiscodtion The
smal| runber of detapants cdlected o thelast
severd years (one stormvater evert inbath 1997
ad198) aswd| asthecotribution o returdly-
occuring netd s in the sednat (tad saple
irdcaethsresdt isma sigificat. Treigeas
and net anar phi ¢ rocks conpri si ng the nount ai ns
tothe esst of K¥Bare nade up of mnerd s thet
aemaudly highinnetds such as nagnesi um
iron, zinc, ad dumnum  As addtiod data
becones avai ldd e, nean ngfu resuts wil becone
nore apparent.  Section 6.3 discusses Sand a
Qrporation s 190 stamveter resuts. As staed
in S\ NM's stomvaer d scher ge prnit, the
next ad yticd sanples Wil beodlectedinFscd
Year (FY) 2002

The BPA conducted an inspection of the Sam
Water Mnitoring Programat S\ NMlon Jure 4,
200L. The reconmendati ons generated fromthis
impctionaredsodsossedin Stion 6.3

Qrface Véter D scharge

Surface discharges nade to the ground or to
contament aress nost be first eva uated for
conpl i ance wth regu ati ons i npl enent ed t hr ough
the New Mxi co Veter Qelity Grtrd Grnissi on
(NW@X). Sandia Gorporation issued 28 one-
tine surface discharge pernits in 2001
Adtiadly, twoevguoaionlagoosinTAIVare
permtted by the NEDdue to the routine neture
o thedscherges. Thelagoos are ulsed to cata n
and evaporate accunul ated stormwvater punped
fromt he secondary cota ment areas around seven
o | tanks, which support the pul sed power
acderadas. Al pamt codtias fa the tvo
| agoons were net i n 2001

In20L thereverefor repartad e surface rd esses
that were reported as occurrences and revi eved
by the Srface D scharge Frogram(Section 2 4).

218 Safe Drinking Wter Act (SDMWY

The SDWA passed in 1974 and anended several
tinas sincg, satsretiod drirkingveer staderds,
surface water sources, and includes a few
provisions for goundveter . DM stadards are
desigedtopratect hunan hedth by regd ating the
allonabl e anmount of chemcals, netal s,
radowdides, bedeia adahe ptatid pdluats
in potable vater sources. [Oscharges from
residertid, nnicipd, adindstrid sorces ae
closely nonitored and regul ated to prevent
contamnation of drirking vater sources. Al
drinking vater systens in the US nust be

ratindy testedtoemsure thet thevaer netsthe
EPA's National Drinking Véter Sadards.

The SDWAaddresses the fdlowng aress:

Threshd d cotamnart |eve s,

Treatnent techni ques to renove certain
contannants, and

Nbni tori ng and reporti ng requi renents.

Drinking Water Supply at SN/ NV

Potable vater for nost facilities on KAB
(including /N is provided by the KAB
Water Sstem The systemderives its vater from
deep groundvater wel |'s (di scussed in Gepter 7).
KAFB' s water utility operates under BEPA
identification nunber NVB567701 and serves
approxi nat el y 30,000 peopl e wo |ive and vork
on KB KABroutindy sanples its vater for
trihal onethanes, cdiforns, vdatile organic
conpounds (M), gross dpha and gross beta
red cectivity, advarios inor gani ¢ chenncdl s.

I nfornation on the KB Wite Sstemis | ocaed
a EPA’s SDWA website, which details the
conpliance status far dl drirking veter systens
intheUS:

[ http://wwv epa gov/ sof evet er )

NOTE: Athoughit is KAB srespasibility to neet
regd atory naonitoring and reporting recu renerts for
paabevaer, SN/ NMs Industria Hg ene Frogram
roindy cdlects patad e vater sanples in response
to patad e vater cocerrs.

219 Toxic Substances Gontrol Act (TSCA

TSA addresses the inport, export, use, and
dsposd of spedificdlylistedtodc cemcds. A
SN/ NV conpliance with TSCA prinarily
involves the handling and disposal of
pd ych orinated bi phenyl s (R®Bs) and asbest os.
Sda Qrporation ves in ful conpliance wth
the TSA i n 2001

Asbestos — In 2001, the HMF shi pped
131,8% I bs (59,827 kg) of ashestos veste for
dsposd. Ashestos vaste increased in 2001 due
tofadlityrepdionprgeds.

PCB — In 2001, the H/MF shipped 21,290 | bs
(9,657 kg o RBvestefa disposd ad 7,447 | ks
(338 kg of RBweste far recycling.
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2110 Federal Insecticide, Fungicide, and
Fodenti ci de Act (FIFRY)

AFA regu ates the use of pesticides ad is
enforced under the New Mxico Sate Resticide
Grird At. Sada Grporation’ s Bdojcd
Crtrd Activity ind udes conpilinginfornati on on
pesticide use a& SN/NM includ ng the use o
herbddes fa veed cotrd, radetid dss far cotrd
o mce ad aher rodets, ad imsecticides far
cotrd o imsect pests. @pes d podet lads
and MiXs are naintained for al pesticide
products applied at SNYNM - Sandi a Grporati on
cotracts wth comerciad certified pest cotrd
agenci es wen appl i ng BPArey stered pestid dks.
S\/ NMnai ntai ns copi es of certified pest cotrd
apy caatids. SadaCGrporaionvesinful
conpl i ance wth A FRA I n 2001

2111 National Environnental Policy Act
( NEPA

NEPAreqires fedard agpdes adprivate etities
that performfederal | y-sponsored projects,
includ ng OF toadyze paetid inpectstothe
enviromant dringthe early gamning of proposed
atios. If theprgoosed actionis determred to be
enviromenta ly “signficat,” the agency nost
prepare an enviromental assessnert (B8 o an
enviromanta inpect statenet (B before an
irretrievad e coomtnent of resources or fund ng
occurs. Athough anaj or o ective of NBPAIsto
preserve the enviroment far future generati ans,
the law does requiire an agency to seect the
proposed action alternative wth the |east
enviromentd inpects. Qe o themgjor intets
d the lavis to esue thet feded apdes ae
anare of the patentia enviromenta inpacts
assadi ated wWih ther gperaios ad ae ade to
nake i nforned dedi sl as besed onthi s i nfornati on
NEPAd so nandet es thet the deci si on process be

genfo pldicreview

2001 NEPA Docunent ati on

Dring 2001, Sad a Grporation perfarned atatd

of 326 NBPArevievs, indudng the preparation
and submission of 62 NEPA checklists for
DO N\BA OKOreviewand determnation. A
tatal of 124 citations were nade against the
SNL/NM Site-Wde Ewironnental | npact
Saterent (SYEHS (DE 1999). Tade 2-3
provi des a sunmary of SN/ NVINEPA revi ens
perforned in 2001. S\N/UNVMNPAsaEf do
syparted OE in the preparation of the Andl

Enironnental Assessnent for the proposed
“Sandi a Uhderground Reactor Fecility (SR in
TA-V,” issued in Novenoer 2001 ( DCE 2001c).

~ i R
S/ S Mi nt enance

The SYMA S anal yzed SN/ NVIs operati ons,
processes, site characteristics, and potentia
operational inpacts for 1996 and 1997
basel ine conditions and for projected
expanded operations of selected facilities. In
2001, the SVWEH S Annual Review (AR -
FY 2000 (S\L 2001i) provided an updated
sunmary of SN/ NM operational activities
conpared to the environnental anal ysis in the
SMS Peparation of the SES AR will
support both ongoi ng NEPA conpl i ance at
SNL/NM and preparation of an expected
suppl erent anal ysis by DCE in 2004.
Preparation of a supplenent analysis is a
process used to deternine whether the S S
continues to represent the environnental
i npacts of SN/ NMoperations, or wether a
suppl enental or new SVWE S shoul d be
pr epar ed.

- J

NEPAS A f d so suported preparationof 24 US
Ar Force (WBA) Bwironnental Checklists
(A~813farns) submtted for | and-use pernits ad
I/ NMproj ects on KAFB property.

2112 Endangered Species Act (ESA)

ESA gies to bath the activities of private
indvidd s ad federd agedes (Sction 7 of the
EAspecificdly gdies tofedrd agadies). A
N/NV ESA conpliance is coordinated wth
NEPA conpl i ance revievs.  The | awensures thet
ay action athorized fuded o cariedou by a
federd agency wil not jegpard ze the coti nued
edstence d a“threstened o endangered speci es,”
aresdt inadversenadficaiaostoits reata.

Wdife

There are severd state- and federdly-listed
threatened and endangered species that coul d
paetidly occr inBxrrdillo @uiy as shomin
Tdde24 Tw statelisted thresened species
have the potentia to occr on KB  These
induwkethe spated bat ( Buder na nacul at unm) ad
the gay vireo (Mreo Vvidna ). The gay vireo
hes beensigtedinthe Ghd aNtiod Forest |ad
wthdamaea Twostaelistedspdestha cadd
betrasietsthrough KEBind udethe bd 1’ svireo
(Vreoldlii ) adbard s sparronv( Amondr anus
keirdi ). Thereare o at spec es know to ocour
on KABthat are curetly listed as endangered
by the New Mexi co Forestry and Resource
@nservation Dvision of the NewMxi co Ener gy,
Mneral s and Natural Resources DCepart nernt.
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TABLE 2-3. Summary Data for SNL/NM NEPA Reviews Performed in Calendar Year 2001

NEPA Reviews Types Quantity
DOE NEPA DOE Checklist Submittals 62
SNL/NM NEPA NEPA Module Reviews SNL/NM SWEIS Citations 124
SNL/NM *Other’ Citations" 41
SNL/NM citing Categorical Exclusions 6
Additional Reviews’ 28
ER Project NEPA® ER Project Reviews (Total) 11
EDP* SNL/NM SWEIS Citations 18
EA-1195 Citations 11
Under review 1
SNL/NM Reviews (Total) 302
Air Force (AF) NEPA® Land Use Permit Renewals 12
Land Use Permit Terminations 1
Other Projects 11
AF-813 Submittals (Total) 24
GRAND TOTAL | (SNL/NM Reviews plus AF-813 Submittals) | 326

NOTE: !Includes citationsto several existing environmental assessments (EAs) and several comprehensive National
Environmental Policy Act (NEPA) checklists.

2Includes other U.S. Department of Energy (DOE) determinations such as new Site-Wide Environmental
Impact Statement (SWEIS) supplement analyses, and other DOE determinations, including categorical exclusions.

3All Environmental Restoration (ER) reviews cite the ER Project EA. Projects that did not fit within the
scope of the EA required preparation of a NEPA checklist. ER activity checklists were captured in the
"DOE Checklist Submittals" count and in the Air Force "Other Projects” count.

“Experiment Development Plan (EDP): An electronic system used by the Full-Scale Experimental Complex to
record Project information, including NEPA reviews. All EDP reviews are subsequently reviewed by the NEPA
Team.

SAll Air Force NEPA documents are prepared by the NEPA Team in cooperation with the project originator.
SNL/NM = Sandia National Laboratories, New Mexico

TABLE 2-4. Threatened and Endangered Species Potentially Occurring in Bernalillo
County, New Mexico

MAMMALS

Spotted bat Euderma maculatum - Threatened
New Mexican jumping mouse Zapus hudsonius luteus - Threatened
FISH

Rio Grande silvery minnow |Hybognathus amarus | Endangered | Endangered
PLANTS

None listed [ | [

BIRDS

Bald eagle Haliaeetus leucocephal us Threatened Threatened
Common black-hawk Buteogallus anthracinus anthracinus - Threatened
American peregrine falcon Falco peregrinus anatum - Threatened
M exican spotted owl Strix occidentalis lucida Threatened --
White-eared hummingbird Hylocharis leucotis borealis - Threatened
Southwestern willow flycatcher Empidonax traillii extimus Endangered Endangered
Whooping crane Grus americana Endangered Endangered
Bell'svireo Vireo bellii - Threatened
Gray vireo Vireo vicinior - Threatened
Baird's sparrow Ammodramus bairdii - Threatened
Neotropic cormorant Phalacrocorax brasilianus - Threatened

NOTE: Thereareno listed endangered or threatened plant, reptile, or amphibian speciesin Bernaillo County.
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The SNL/NM Environnental | nfornation
Docunent (EHHD (S\L 1999b), a resource
docunent for the S/ S (DI 1999), incl udes a
sectiononhbid og cad resources.  The nanagenent
o sasitivespedesadhehita isdsodsossedin
the SN/ NVIES@H Manual , Section 10B “NEPA
Sensitive Secies, and Hstoric Properties’
(S\L 2002K).

2113 Mgratory Brd Treaty Act (MBTA

The MBTAJ 1918 as anended, vas estad i shed
by Ginada, Japan, Russia, Mxico, andthe Lhited
Sates. The MBTA prevents the taking,
possessian, killing tramspartaion adimpataion
o mgaay birds, thar eps, pats, ad rests.
Federa instituions are nat exenpt fromthe
MBTA Gidanceis beingdeve oped by the US
Fshad Widife®voetoas s ferd irdituias
ininepeingthe NBTA'° At SN/ NV MBTA
i s coord nat ed wth NEPA conpl i ance revi ews and
through Telecon work orders. In 2001, no
mgatay hirds vere re ocated

2114 Qltural Resources Acts

Trethreeprinary cdturd resorces acts gdicad e
a S\/NVare as fd | ovs:

Nitiond Hstoric Rreservation At (NHPA
Archaedl ogi cal Resources Rrotection Act
(ARPA

Anerican Indian Religious Feedom Act
(ARA

A SNUNM cultura resources conpliance is
coordi nated through the NlPARogram  Actions
theat codd adversdy affect cuturd resorces ae
intidlyadyzedinaNPAde i st.

Hstoricd properties, as defined by NHPA and
i npl enenti ng reg ati ons, incl ude archeed og ca
stes, hgaic hildng, ad grutues. Hstaic
bu I d ngs and struct ures nay i ncl ude those over 50
yarsddthe aehisaicdlysgificat, a yougge
srutures o exogtiad s gificace

There are no knom archeed og cd sites |ocated
on DOH N\SA- owned property, dthoghadtud
and historic sites do exist in proxinity to
DOH N\BA | eased property and ERsites. These
aress are located both on B4 property and on
portions of the Gboa National Forest |and
wthdrawm area. Sanda Qrporation s ativities
aewwdly daredtoaxad paetid inpects to

schadedojcd sites. It isDE sregosflity
toasuetha cutud resarces aendt adversdy
i npected by DOE activities.

TreHDprovides infanationoncuturd resources
at KAFB (S\L 1999b). Qiltural resources
copliace is dscussed in the SNL/ NM ES&H
Manual , Section 10B “NEPA Sasitive Soedi es,
and Hstaric Rroperties” (S\L 200X).

Hstorica Building Assessnent

In 2000, infornati on vas prepared to assist OE
indgermnngwether buildngsin TAl aedigde
for the Ntiod Rgste o Hstaic Races as
required under NHPA Thereare 8l buldngsin
TAl o geder then 1,000 ft 2 thet vere hilt a
acqui red befaore 1990, These bui | d ngs have been
docunented on Sate of New Mxico Hstoric
Bildng Inventory forns.  DEWII deternine
thedighlityd TA | uldngstobeindudkedin
the Ntiond Rg ster incaosutationwththe New
Mxi co Sate Hstaric Reservati on Ofi cer (0.
To date, this consutation has nat yet been

conpl et ed.

2115 Environnental Conpliance Executive
Qders (EX)

There are four B3 related to environmnenta
conpl i ance:

* Hoodpl ain Managenent (EO 11988) , &
anended — This EOhas nininal inpact for
SN/NM since dl active SN/ NVfacilities
arelocated ausidethe 500-year flooddanas
described by the US Any Grps of Bg neers
(AB (WBXE1979). This aplies to bath
njo onsite daneges. Tijeras Aroyo ad
Aroyo dd Qyate.

* Protection of Wetlands (EO 11990) , &
anended — Wetlands are aress i nundated by
surface or groundwater wth a frequency
sufidet to sypat a prevd ece of agetic
pat ada aind life Witlads geedly
i ncl ude swanps, bogs, pothol es, ponds,
nodfl ats, ad areas around returd  springs.
There are severd naturd springs on KAB
wthalinmted vetl and setting  These springs,
located on WUSAF property and the |and
wthdramn area, are nanaged by the UBA-
ad the US Forest Service (LS. The
springs provide aniportat sorce d drinkng
vae fa widifeadaesteauigebdaycd
nceinanahewse aid heata.
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* Federal Actions to Addr ess
Environnental Justice in Mnority
Popul ations and Low | ncone Popul ati ons
(EO 12898) , as anended — Tothe gedet J

DE Oder 435.1, Radioactive Wste
Managenent (DOE 2001b); and

DCE AL Oder 5400.2A BEwir onnent al

extet practicad e ad permitted by law, ad Gonpl i ance | ssue Goor dination
cosi steat wththepindpes s fathinthe (DCE 19939) .
Report on the National Rerfornance Revi ew
(Gre 1993), each federd agency shall nake In2001, Ssda Grporationnet al requirenents
acheving eviromatd justice part of its stated in these OE Qders.
nhssi on by identifying and addressing, as
appropriate, disproportionatey high and 2117 Summary of Radiol ogical Rel eases
adverse hunan hed th o enviromentd effects
o its progyas, pdides, ad ativities on Asummary of rad dagca rdeases ad pud i ¢ dose
mnority popul ations and |owincone resuting fronSada Grporation goeraios is
popdaiasinthe US adits teritaies ad providedin Table 225, Mre detaledinfarnati on
possessions. S\U/NMnost include in the isfadinCgres5ad 6 d ths remort.
assessnent of its operations any
di sproportionate inpacts on mnority or
[ owincone popd ations wthin the area of 22 CURRENT COMPLI ANCE | SSUES
i nfl uence of SN/ NMoperati ons. AND ACTI ONS

e Qeening the CGovernnent Through BEwiromenta issues ad actions current in 2001
Leader shi p i n Envi ronnent al  Managenent re aingtononcongl i ance o corrective actios a
(ED13148) — ED 13148 requires federd N/ NMare di scussed bel ow.

apriestoesuetha “dl necessary acti as
are taken to integrate environnental .
accoutad lity intoagacy day-to-day deci si o
naki ng and | ong-termpl anning processes,
across dl agency missians, activities, ad
functions.” Anong the prinary agency god s
is support to the devel opnent and
i npl enertati on of envi ronnental  nanagenent
systens, and the establishnent of
envi romental conpli ance audi t prograns and
pdicies “that enphesi ze pd | uti on prevertion
as a neans to both achieve and naintain
envi ronnental conpl i ance.” Sandi a
Qrporationis vorki ng under gui dance from
DOH NN\NSA (KSOt owar ds conpl i ance with
thslaw

2116 DCE Oders

There are six prinary BE Qders that pertainto
enviromnenta protecti on and nanagenent

DE Gder 5400.1, Grerd BEwir onnent al
R atection A ogram (DCE 1990) ;

DE Qder 5400.5 Rdation A aetion o
the Rbdic adthe Bwvir onnent ( DCE 1993) ;

DE Oder 2311, Eviromet, Sfety, ad
Heal th Repor tirg, Atachnent 1, “Gtractor
Requi renent s Docunent”  (DCE 1996);

e DEMZ23L1-1 HBwviromet, Sfety, ad
Heal th Reporting Minual, as anended by
DE Qder 470.2A (DCE 2000a);

MW Managenment — Athough Sandia
Qrporationisinconpliance wth the FFG)
MVis stored a8 S\ NMIfor nore than one
year invidaion d the hezardoss veste | ad
dsposd restrictias specified in state ad
federa reguations. The ARG acknow edges
the lack o permitted trestnert and d sposa
capecity for MVand a | ovs such vastes to be
stared far nare than ane year . During 200,
Sandi a @xrporation conti nued to process MV
in conpliance wth the schedul e and plan
devel oped under the FFGD  Hwever , it wll
be severd years befare Sad a Grparaionis
ddetopraessdl o thevestes saedanrsite
TadeB3inApedx Bdgalsthehstay o
Sadia Grporation' s MAVconpl i ance.

Qone (Sog) Isse — O @tober 199, a
1-hour azone standard vas proposed to ensure
that the pubic receives cotinued hedth
protection fromground-level ozone. On
Juy 5 2000 the BPAd fiddlyrargtaelits
1-hour azone standard i nnearly 3,000 courti es
across the US  Aient ozone at S\UNM
has been conti nuousl y nani tored si nce 1995.

Particdae Mtter (R (Soat) Issue — A
new st andard was devel oped for PMin 1998
toiduk paticdaeswthad amste less then
a egd to25 um (PM,). Aproosed and
PM, stadad o 15 pg/n? ad a 24-hour
standard of 65 pg/ n? were established
S/ NMplans to nenitor for PV, dring
002
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TABLE 2-5. SNL/NM Radiological Dose Reporting for Calendar Year 2001
Dose to % of DOE Estimated Population Population Back IrEoSLtJir:Tjalt?e;diation
MEI 100 mrgm/yr Dose (80 km radius) within 80 k_m Pogpulation Dose
Pathway mrem mSv Sl Person-rem | Person-Sv TERIES O Sl Person-rem | Person-Sv

Air 3E-3 3E-5 0.03% 3.7E-1 3.7E-3 698,691 - -

Water 0 0 0 0 0 0 -

Other

Pathways 0 0 0 0 0 0 -

All 3E-3 3E-5 0.03% 3.7E-1 3.7E-3 698,691 2.5E5 2.5E3

Pathways

Radiological Atmospheric Releases for 2001 (in Curies)

Fission and Fission &
Activation Activation Total Total
Noble Gases Products Products | Radio- Radio- Total Other
Tritium | Kr®® | (tuz <40days) | (tyz<3hr) | (tyz>3hr) | iodine | strontium U Pu Actinides | Other
4.5 16.2 7.6E-4 3.9E-7 0 3.8E-7 1.1E-6 | 1E-13 9.7E-6 1.1E-4
Liquid Effluent Releases of Radioactive Material for 2001
Fission and Fission &
Activation Activation Total Total
Products Products Radio- Radio- Total
Tritium (ty2 <3 hr) (taz >3 hr) iodine | strontium U Pu
0 0 0 0 0 0 0

NOTE: mrem=millirem

mSv = millisievert
DOE = U.S. Department of Energy
MEI = maximally exposed individua

e US SQuprene Gurt Riles in Gone and
PM Case — The US Suprene Gourt on
February 27, 2001, uneninausly upheld the
constitutionality of the G as BPA had
inepda it insating hedthpaetive ar
qaity standards far gound-levd azare ad
patides. The BPAset those standards i n 1997
to better pratect the pldic fromthe wde
vaigyd hedthpddastha ar pdluioncan
case. The Syrene urt a so reaffirned
EPA'slagsadmginepaaionthe it nost
set these stadards besed sddy on pdic
hed th consi derati ons wihout consi derati on of
aHs

23 2001 AUD TS AND

APPRAI SALS

Querations at SN/ NMare routi ndly suj ected to
adtsbyederd regdaayapdesindudngthe
DE Sada Qrporation aso conducts its om
sd f-assessnarts ad gpraisds. Adts idetify
issues thet may be positive o negtive innature
Addressi ng negati ve i ssues resu ting fromaudits
adgpasdsistheresposiblity d esch rogam
aea The ES&H Manual provi des requirenants
for addressing and tracking corrective
actions (9\L 2002). Audits and appraisals

coucted by exterrd ageciesin 201 are listed
inTdde 26

24 2001 RELEASES AND
ENVI RONMENTAL

OCCURRENCES

A occurrence is defined as a prad em concern,
falue mafuction o addidexyineypart,
process, procedre o pogyam It is dso ay
codtion o evat tha adversdy afects, a nay
aversdy afect, OEo cotractar persard, the
pdic, progerty, the enviramart, o the DOE s
mssion, security, o operatias.  Bwiromertd
occurrences that aocurred in 2000 ere described in
Stin24.2

241 Qcurrence Tracking

Qcurrence reporting is tracked by the ES8H
SHfety and Scurity Reporting, Feedback, and
Infornati on Managenent Departnent. Al
occurrences at /N are entered into the
QS database, whi ch tracks corrective acti ons
addoseats. Hrd resposibility far copleing
corrective actions rests wth each affected
ogizain Tdde27peatsafiveysr histay
of occurrence reporting status for SN/ NV
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TABLE 2-6. Environmental Program Audits and Appraisals Conducted in 2001

Appraising Agency Title

External Audits, Appraisals, and Assessments

Date Summary

EPA/NMED Multi-Media audit June - August | Multi-media environmental assessment
2001 focused on waste, air, water, and PCBs

DOE/NNSA/ Contractor Performance September Appraisals of ISMS, worker safety, cross-

OKSO Assessment Program 2001 cutting functions, environmental/public

protection, nuclear explosives safety.
There were 8 Findings, 10 Noteworthy
Practices, and 11 Observations.

Lockheed Martin SNL/NM Nuclear Safety
Corporation (LMC) | Programs

September LMC personnel reviewed programs
2001 associated with nuclear safety including

QA, Nuclear Operations, Radiation

Protection, Internal Audits, PAAA, and

RMWMF
URS Corporation Meteorological Towers November An independent assessment of the
2001 meteorological towers operated by the

Environmental Management Department
in support of the air quality and emergency
management programs.

Inspections and Observations

City of Albuquerque | Follow-up to First Annual

February Inspected Standby Power Plant Building

Air Quality Inspection 2001 862 and its four standby diesel generators.
and EPA Method 9 Visua
Determination of Opacity
Sampling and Inspections
City of Albuquerque | Wastewater sampling March Collected routine samples at five permitted
2000 wastewater discharge points
City of Albuquerque | Routine Wastewater April Routine inspection of wastewater
Inspection 2001 discharge subject to permit
2069 G
City of Albuquerque | Routine Wastewater May Routine inspection of wastewater
Inspection 2001 discharge subject to permit
2069 K
City of Routine Wastewater June Routine inspection of wastewater
Albuquerque/ Inspection 2001 discharge subject to permit
NMED 2069 A, 2069 F, 2069 G, 2069 |, 2069 K.

NMED also obtained samples for
radiological analysis at 2069 K.

NOTE:

DOE = U.S. Department of Energy

OKSO = Office of Kirtland Site Operations
ISMS = Integrated Safety Management System
PAAA = Price-Anderson Amendments Act

NNSA = National Nuclear Security Administration
EPA = U.S. Environmental Protection Agency
NMED = New Mexico Environment Department
PCB = polychlorinated biphenyl

RMWMF = Radioactive and Mixed Waste Management QA = quality assurance

Facility

TABLE 2-7. Summary of Environmental Occurrences at SNL/NM in the Past Five Years

Waste Surface Discharge Air Total Reportable Releases to the
Year Management or Water Quality Quality | Other Environment
2001 1 4 0 1 6
2000 0 10 (9) 0 1 11 (10)
1999 2 4 1 1 8
1998 4 0 0 0 4
1997 7(6) 53 1 0 13 (10)

NOTE: The numbersin parentheses for 1997 and 2000 represent the incidences for which an occurrence report was prepared.
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Infornati on onthe GPScan a so be foud a the
fdlowngvesite

[ http://tis. eh doe gov/ ceaf/ orps. htnh ]

DE Qder 232.1A QCcur rence Repor ting ad
Processing of Qperations Infornation
(DE 1997), establishes a DOE systemfor
icatificaion caegrizaian mificaian adyss,
reporting, fdlowup, and d oseout o occurrences.
The DIE natifies appropria e agenci es based on
the netre o each occurrence.

Qcurrence Gategori es

There arethree types of enviramarta occurrences
thet are deternmined by the severity o the evert as
described onpege 217, Al sigificat rdessesin
the first tvo caegries ae rgartad e to ausice
staeadfederd agencies adthe OEimned atd 'y
Upon occurrence categorizetion. A occurrence
cndsokeimuredastheresit o anadt findng
a aher breskinpernit congliacead o dficd
ag eenart .

ESS®H CGceur rence Reporting Qui dance

An internal guidance agreenent from
DOH N\BY OO for categori zi ng occurrence
reporting (inaddtiontoenviramentd cateyries)

ves recetly yodated to indude (1) dectricd

shocks, (2) suspicious packages, (3) near-niss
occurrences, (4) unauthori zed fi rearmd scherge,

ad (5 seded sarce accoutad ity linmts,  The
ES€H Manual , GChapter 18, “Reporting,

Investigati ng and Gxrecti ng ESSHBv/erts,” vas
updated in My 2000 to inprove guidance for

deternining wiat constitutes an occurrence ad
the proper reporting procedures (S\L 20009) .

Erer gency Preparedness at SN/ NM

Sandia @rporation’s notification and
conmuni cati on procedures are given in the
N/ NViEhergency Han (S\L 2002j). The plan
al so describes N/ NVIsmga fadlities, hezards,
ad pdetid chemcd rdesses. In addtion to
Sndia Qrporation and the DO the planis
dstribitedtothe Gty of A buoguerque engr gency
response officias, the Sate of New Mxi co
Cepartnent of Riblic Safety, the KB Hre
Cepartnent, and other KAB officias. DE
Qder 151.1A Conpr ehensi ve Erer gency
Minagenent System (B 2000), provides the
requi renents for the SN/ NM Erer gency
Ran (S\L 2002 ).

242 2001 CGccurrences

There were six reportable environnental
occurrences at SN/ NMi n 2001

(D @dingtower sludge discharged to storm
drain - O March 3, 2001, SNL/NM
nai nt enance personnel were cleaning a
cool ing tower sunp, and were punpi ng
sl udge and vater fromthe sunp into a truck
nouted hodng tak.  The hddng tank
overfl oned, d scherg ng sl udge and vt er to
the caoree diveinthe aead thelced ng
dock. Mst of thed scherged naterid pod ed
on the corete drive bu a snall qertity
(gprodnatey ten gd | os) entered astam
danine locaeda theedp o the carrete
drivee.  Oh Mrch 5 S\ NM personnel
deaed Wp the died naterid an the drive
and O verbal |y reported the reease to
NMED DE al so provided 7-day and
15-day reports to NMED as required in
20 NWC 6. 2.

Ener gency P epar edness
a S\U/NV

Energency planning notification, as
required by ERORA facilitates energency
response and preparedness capabilities
through better coordination and planni ng
wth state ad locd authorities.

Sandi a Corporation conducts routine
energency drills and an annual full-sca e
exercise to simulate events such as a
release or event wth off-site inpacts.
These events are conducted through the
Energency perations Center (EGD and
nay inva ve full participation fromthe KAB
Fire Departnent, hazardous naterials
teans, and local hospitds.

Energency exercises test Sandia
Qrporation's ability to quckly coord nate
a response and function efficiently wth
other energency response agencies. J
key inportance is the ability to quickly
characterize the | evel of energency and to
nake proper notifications to DE city,
state, and Indian Rueblo authorities in a
tinely nanner. The adlity to dssemnete
accurate and tingly news reports to |ocal
nedi a are handl ed by the Joint I nfornation

Center .
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Environmental Occurrence
Categories

Category Description

Emer gency Occurrence

An "Emergency Occurrence" describes any actual or potential release of
material that would put communities or the environment in great harm.
There are three levels of emergency occurrences—Alert, Site Area, and
General Emergency. A General Emergency is a release that goes beyond
DOE/NNSA/OKSO-owned property or is a very significant on-site event.
All state and federal agencies would be immediately contacted after the
occurrence was categorized. There has never been an “Emergency
Occurrence” of any level at SNL/NM.

Unusual Occurrence

An "Unusual Occurrence" includes CERCLA RQ releases and other more
significant events based on quantities released or damage incurred. All
releases in this category are reported to outside state or federal agencies and
DOE. DOE must be notified as soon as practical, but within two hours of
occurrence categorization.

Off-Normal Occurrence

An "Off-Normal Occurrence" is an unplanned release that adversely affects
the environment. An occurrence in this category does not exceed federal
limits, involve personal injury, or result from the violation of safety and
operational rules. Almost all historical occurrences at SNL/NM fall into
this category.

NOTE: RQ =reportable quantity

DOE = U.S. Department of Energy
NNSA = National Nuclear Security Administration
OK SO = Office of Kirtland Site Operations

(@ V3G poured down drain- On Mrch 21,

SNL/NM = Sandia National Laboratories, New Mexico
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

4 Road Gading of dosed Road - On

@

2001, persomne a the S\/ NVIEW roment al
Restoration (henical Laboratory (ERL)
d scovered that two pead e hed been di sposi ng
o excess sd wias cota ning W3 by pouring
themdown the drain. Such disposa is
prohibited by SNUNViinternal paicy and by
the conditions of SN\J/NM wast ewat er
di scharge pernit 2060k3. DENtifiedthe
Gty of Abuquerque on Mrch 23, 2001
ER1. persomnel have revieved the gppropriate
chemncal vaste d sposal requi renents and use
of waste receptacles per S\J/NM
requi renans.

12" Wier Line Beak at Woning and H
Avenue - O My 17, 201, ala ge vd une of
vat er vas abserved fl owng south on VWWoni ng
B evard Anestinated 13 000 ga | ons per
mnute flored for dbout 0 minuies far atad
d scharge of goroxi natel y 400,000 gdl | ors.
Reporting vas del ayed due to uncertanty
covernng overship o the uilities in the
area. The discharge vas reported to NVED

Spteher 6, 2000, a potion o the roed @
the end of No Sheat Boul evard that had been
closed far restorati on vas graded by SNV NV
Fecilities Minagenent & (uerations Genter
(AVMCD Sructural and Gounds Services
Departnert at the request of the Qyae Tet
Held (CIH Mnagenent to a | ow personnel
exped ted access to the Ghle Ste Acho
location The fdlowng interimcarrective
actios have been put in dace util the roat
case adysis ad fonal corective actians
are conplete The AMOC has highlighted a
nap o roads that are graded on a routine
nai ntenance schedu e, This nap has been
provided to DCE NNSA CKSO for
concurrence. The AMGCwW Il nat grade any
roeds uless they are idetified on thet nap.
Ay request for gadngonather reeds wil be
revi eved t hrough t he st andar d AMCL pr ocess.
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(B Transfer Gase Hse - O Sptener 20, 2001,
S/ NM personnel were working on the
trasfer case onatractar wen a nause hopped
au o the eng ne housi ng ad surpri sed them
They stapped vork, natified the pest cotrd
team and avaited arivd o pest cotrd.
Wen the teamdd nat arive by the end o
t he workday, the nechen cs | eft vark wthout
checking to see if hoses vere secre Ater
hours, a hose fitting cane | oose, a hose
drgpedtothe pavenart, add esd fud | esked
at detogaityspgm Trestofivelas
o desd fud dl diped dody at atothe
pavenert. The fud vas cotanedthet ngt.
Asnall anout possibly entered the storm
danind.

(6 Loss of Hazardous Waste Gntainer — On
Novenber 21, 2001, S\J/NMnanifested a
shipnent of hazardous vaste to BNBX) a
hezardous vaste treatnart facility located in
H Dorado, Akansas. R nchemQnpany I nc.,
thetramsporter o theveste tadk this shprart
to its Abuguerque facility far tenporary
storage. The shipnent consisted of 33
cotaners o hazardous veste exhibiting the
daateaigicsd igitdility, redivityada
corrasivity. O Novenber 27, 2001, when
the S\L/ NVishi pnent was bei ng | caded for
transport, R nchemQnpany Inc. d scovered
thet one cota ner vas missing  The cata ner
inquestionves determnedto be afive gd lon
pestic pal thet cotaned an asorbet ad a
piece of cod weighing less than 0.1 |bs
potentially contamnated wth copper,
a unnum carbon, and plastic.

25 SUMMARY OF REPORTI NG
REQUI REMENTS

Bterrd reportingrequirenants (ather thentothe
DE) are necessary for both non-routine ad
routine rel eases of pollutants or hazardous
substances. Rl ease infornation nay be used to
eval uate facility operation conpliance, wvaste
handing activities, and energency response
prograns. Tad e 2-8 sumari zes the three prinary
reporting requirenarts far rd esses gdicade to
SNL/ NM

26 SUMMARY CF
ENVI RONMENTAL PERM TS

Tade Blin Apedx Blists dl ewviromantd
pernts adrej stratias thet vereinefect in200L
Thisindudes permit g ications thet are perd g
and are uder reviewby vari os agercies.  There
vere no pernit standard exceedences or vid ati ons
in200L

27 ENVI RONMENTAL
PERFORMANCE MEASURES

Bwvironnental progress at SNYNMis tracked
through perfornance neasures and indicators,
includ ng amud sunmari es, suchas this report.

Bviromentd perfonanceis dsotracked through
the Ntiona Niclear Security Administration
FYOL Milti-P ogram Laboratory Aprasd o
Sandia Ntiondl Laboratories (NN\BA 2001) and
FYO1 DOE S\L Annual  Apprai sal  Agr eenent
(D S\ 2001). Through this process,
per f or nance neasures are devel oped and tracked
on a qarterly ad anud besis.  As part o
| aboratory operations support, perfornance
neasures vere i ncl uded far the fd lowng aress of
ES€H and ER' W/

Integrated Sf ety Minagenent System(1 SV
@nparison o Inuy ad Illness Rites ad
Lost Wirkday Gase Rates

Radi ati on Exposures and Radi ol ogi cal
Querati ons

Bwi ronnental Gonpl i ance

Fri ce Anderson Anendnent s Act

Qrcurrence Reporti ng

ERSte Gosue

Treatnent and Dsposal of Legacy Wete
Treatnent and Dsposal of Newy Generat ed
Wede

Reverting Rd | uti on and Gnservi ng Resour ces

The FY 2001 DOE NNSA Ml ti-Program
laoaay Apasd reuot indcaedthet, “Querd |

perfornance in operations and adninistration
support vas outstandi ng” (NNBA 2001).

Inaddtion, Sada@rporationcatinied eqd aing
the enhancenent of the |S\V6 to incorporate
Ewvironnental Minagenent Systens (BMBs) in
FY 2001.
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TABLE 2-8. Summary of Sandia Corporation's Reporting Requirements to Outside Agencies
(Other than the DOE) for Releases of Pollutants or Hazardous Substances

Report Title

Description

Agency

Annual NESHAP
Dose Assessment
Report

A dose assessment of the calculated effective dose
equivalent (EDE) to the maximally exposed individual
(MEI) is based on the assumption that an exposed
individual resides 24 hours per day at an area of highest
incident radiation. Dose assessment is discussed in
Section 5.4 of this report.

EPA
40 CFR 61,
Subpart H

Reportable Quantity
(RQ) Accidental
Release Reporting

RQ release reporting is required by CERCLA and SARA
Titlel1l, or EPCRA NRC. CERCLA and EPCRA are
discussed in Section 2.1.1 and 2.1.2 of thisreport. There
were no RQ releases at SNL/NM in 2000.

NRC
40 CFR 302

Toxic Release
Inventory (TRI)
Report

EPCRA, Section 313, requiresa TRI report to be filed by
facilities conducting specifically listed industrial activities
and using listed toxic chemicals. Asdiscussed in Section
2.1.2, Sandia Corporation is not currently required to
submit a TRI report because its chemical use is below the
reporting threshold.

EPA
40 CFR 372,
Subpart B

Notification of
Discharge

NMED requires reporting of oil or other water
contaminate, in such quantity as may with reasonable
probability injure or be detrimental to human health,
animal or plant life, or property, or unreasonably interfere
with the public welfare or use of the property shall make
oral notification as soon as possible after learning of such
adischarge, but in no event more than 24 hours thereafter
to the Chief of the Ground Water Protection and
Remediation Bureau. Within one week, the owner and/or
operator shall send written notification to the Chief of the
Bureau verifying the prior oral notification. Within 15
days, the owner and/or operator shall send written
notification to the Chief of the Bureau describing any
corrective actions taken and/or to be taken relative to the
discharge.

NMED
20 NMAC
6.2.1203

Accidental Slug
Discharge Notification

The City of Albuguerque requiresimmediate notification
to the Wastewater Utility Division of any accidental/slug
discharge that may cause potential problems for the
POTW. Within five days following such occurrence, the
user isrequired to provide the Industrial Waste Engineer
with a detailed written report describing the cause of the
dangerous discharge and measures to be taken to prevent
similar future occurrences.

City of
Albuquerque
Ordinance § 6-3-5

NOTE: NESHAP = National Emission Standards for Hazardous Air Pollutants
NRC = U.S. National Response Center

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

SARA = Superfund Amendments and Reauthorization Act

EPCRA = Emergency Planning and Community Right-to-Know Act
EPA = U.S. Environmenta Protection Agency

CFR = Code of Federal Regulations

POTW = Publicly-Owned Treatment Works
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Chapter Summary

Sandia National Laboratories, New Mexico
(SNL/NM) began environmental monitoring in
1959. Sincethen, SNL/NM established programs
in Environmental Restoration (ER), Waste
Management, Biological Control, Pollution
Prevention (P2), Oil Storage and Spill Control, the
National Environmental Policy Act (NEPA), and
Environmental Education Outreach. Thereareaso
avariety of surveillance and effluent monitoring
programsthat are discussed in subsequent chapters
of thisreport.

Sandia Corporation continued forward with many
environmental initiatives and accomplishments.
The ER Program, with recyclinginitiativesin place,
actively remediated eight sites in 2001. In
anticipation of the closure of the ER Program in
2009, Sandia Corporation and the U.S. Department
of Energy (DOE) completed a Long-Term
Environmenta Stewardship (LTES) Planto address
future environmental responsibilities.

The NEPA Program streamlined thereview process
with the introduction of the Integrated Safety
Managment System (ISMS) Software.

p N;
Environmental Snapshot 56’—\: N
* The Environmental Education Outreach

Program participated in 11 events in
2001.

* Fleet Services eliminated the use of
hazardous solvents by utilizing citrus
cleaners.

¢ SNL/NM was a primary partner in

KOB-TV’s “Waste to Warmth” Project.
AN J

Waste Management handled 11,219 individual
items, many of which were recycled, at the
Hazardous Waste M anagement Facility (HWMF).
Sandia Corporation has been recognized for
various P2 awardsincluding the EPA “ 2001 Waste-
Wise Federal Partner Award.”

SNL/NM personnel participate in Environmental Education Outreach Program
activities.
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Environmental programsat SNL/NM arein place
to protect the environment, safety, and health
(ES&H) of its employees and the community.
Sandia Corporation has established and
implemented environmental management
programs to meet or exceed the requirements of
federdl, state, and local environmental regul ations.
DOE Ordersand executive orders (EOs) a so serve
to guide program criteria.

Environmental program areas covered in this
chapter include:

ER Project

Hazardous and Chemical Waste
Management

Radioactive and Mixed Low-level Waste
(MLLW) Management

Solid Waste Management
Biological Control Activity

P2 Program

Qil Storage and Spill Control
NEPA Program

Environmental Education Outreach

Effluent and surveillance monitoring activitiesare
discussed in Chapters 4, 5, 6, and 7.

Commitment to Health and the Environment

It is the DOE, National Nuclear Security
Administration (NNSA), Office of Kirtland Site
Operations (OKSO) and Sandia Corporation’s
policy to minimize risks to the public and the
environment to “ aslow asreasonably achievable”
(ALARA) levels. For example, Sandia
Corporation often exceedsregul atory requirements
through Best Management Practices (BMPs) and
P2 measures implemented on a corporate-wide
basis.

Environmental Monitoring History at
SNL/NM

Environmental monitoring began at SNL/NM in
1959, at which timethe principal objectivewasto
monitor radioactive effluents and determine any
associated environmental impacts.  Since then,
environmental programs, along with other ES& H
activities, have greatly expanded at SNL/NM.

3.1 ERPROJECT

Sandia Corporation’s ER Project was created
under the DOE/NNSA Office of Environmental
Restoration and Waste Management (ER/WM) to
identify, assess, and remediate sites potentially

contaminated by past spill, release, and disposal
activities.

The DOE/NNSA/OK SO has oversight of Sandia
Corporation’s ER Project, which is administered
under four departmentswithin the Geoscience and
Environment Center:

ER Project Office,

ER for Tech Areas and Miscellaneous Sites,
ER for Landfillsand Test Areas, and

Site Closures.

3.1.1 Regulations

The remediation and cleanup of areas of past
contamination at SNL/NM are regulated by the
Resource Conservation and Recovery Act
(RCRA), asamended by the Hazardous and Solid
Waste Amendments (HSWA) of 1984. HSWA
requirements apply to ER sites, or Solid Waste
Management Units (SWMUs) at SNL/NM. A
SWMU is any unit “from which hazardous
congtituents might migrate, irrespective of whether
the units were intended for the management of
solid and or hazardous waste” (EPA 1985).
Specific requirements for SWMUs are described
inModule 4 of SandiaCorporation’sRCRA Part B
Operating Permit. SWMUsthat must be addressed
arelisted in the RCRA Part B Operating Permit.

There are some additional sites at SNL/NM not
regulated as SWMUs (primarily closed-out septic
systems) that are also under ER investigation.
These sites were not identified at the time of
issuance of Module 4 of the RCRA Part B
Operating Permit; they are being investigated and
addressed in the samemanner asif they werelisted
on the permit.

s D
ER Project Awards and Commendations

All performance measures were completed on
or ahead of schedule and received the highest
rating of “Outstanding” by the DOE and Sandia
Corporation appraisal system
(DOE/SNL 2001). This was the seventh year
in arow (ending FY 2001) that the ER Project
has received this rating; a very noteworthy
achievement for Sandia Corporation. In
addition, the ER Project received the “Green
Zia Environmental Excellence Award” from the
NMED.
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SNL/NM personnel sorting debris in a tent building at
the Chemical Waste Landfill.

The ongoing voluntary corrective measure (VCM)
(excavation) at the Chemical Waste Landfill
(CWL) is being conducted as part of the ER
program. Asdiscussed in Section 2.1.3, the CWL
was operated under interim status for hazardous
waste disposal and is undergoing closure.

3.1.2 Cleanup and Site Closures

Waste generated from SNL/NM ER sitesinclude
radioactive low-level waste (LLW), MLLW, and
RCRA-hazardouswaste, Toxic Substances Control
Act (TSCA) waste (primarily polychlorinated
biphenyls [PCBs] and some asbestos), and
industrial solid waste. Radioactive and MLLW
generated by the ER Project is handled by the
Radioactive and Mixed Waste Management
Facility (RMWMF). RCRA-regulated hazardous
waste and TSCA-regulated waste is handled by
the HWMF. Other solid waste is disposed of
directly to local landfills, such as the KAFB
Landfill and the Torrance County Landfill, just
east of Albuquerque. The waste management
section in this chapter shows the waste volumes
generated by the ER Project.

No Further Action (NFA) Status

Many ER sites were proposed for NFA based on
insignificant contamination present or after
remediation had already been completed. At
SNL/NM, remediation is accomplished through
VCMs or Voluntary Corrective Actions (VCAS).
Once the New Mexico Environment Department
(NMED) grants NFA status, the site is removed
fromthe RCRA permit, although responsibility for
any future actions, should they become necessary,
remain with the site owner. The appropriateland-
use category (i.e., industrial use) isused as part of
the input for calculating the remaining risks to

human health and the ecosystem. Thismethodis
used to ensure these calculated risks are small
enough to warrant NFA status, if any residual
contamination remains.

Table 3-1 showsthe ER Project status since 1992.
Sandia Corporation continues to actively pursue
the closure of proposed NFA sitesby working with
the NMED to provide adequate and/or further
verification, as requested, for a successful
determination.

3.1.3 2001 Status and Activities

At thecloseof 2001, therewere 158 regulated ER
sites remaining on Sandia Corporation’s RCRA
Part B Operating Permit and eight siteswere being
actively remediated at SNL/NM. During 2001, a
Classl 1 Permit maodification and request proposed
removal of 30 sites from the permit. Approval
was granted by NMED on November 2001. In
2002, the ER Project expects to remove
approximately 10 sitesfrom the permit, aswell as
to propose three more sites for NFA status. All
NFA proposals (Class 11 Permit modifications)
are available for review at the University of New
Mexico (UNM) Zimmerman Library.

ER Project History

Theinitial identification of ER sites at SNL/NM
was completed in 1987. At that time, 117 sites
under Sandia Corporation’s jurisdiction were
identified in the initial Comprehensive
Environmental Assessment and Response Program
(CEARP) Phase I: Installation Assessment
(DOE 1987). By 1992, the year Sandia
Corporation’s ER Project was initiated, atotal of
172 siteswereidentified. By theend of FY 1992,
the number of identified sites reached 219. These
included SNL/NM-operated sitesin other locations
such as California, Nevada, and Hawaii.

Between 1992 and 1998, atotal of 500 individual
sites, potential sites, or individual historical
activities had been identified for investigation.
Many of these siteswere confirmed to containlittle
or no contamination of regulatory concern.

In 1992, the ER Project at SNL/NM was officially
initiated to implement assessment and remediation
activities for sites that had been contaminated or
potentially contaminated because of Sandia
Corporation’s past operations. In addition to the
SNL/NM site, other sitesincluded in the original
scope of Sandia Corporation’s ER Project were
Sandia National Laboratories, Livermore,
California (SNL/CA), the Kauai Test Facility
(KTF), and the Tonopah Test Range (TTR). There
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Project Highlights

Of the eight sites undergoing remediation in 2001, the following two sites are highlighted:

e Classified Waste Landfill (ER Site 2) — The Classified Waste Landfill contained waste that is
classified based on its shape or components. Contaminants of concern at this landfill included
radionuclides, metals, and volatile organic compounds (VOCs). Cleanup at the landfill began in
March 1998; two years later, in February 2000, excavation was completed (four and a half months
ahead of schedule). Approximately 50,000 yd® of soil were excavated, more than 600 tons of
scrap objects were removed, and more than 175 tons of materials have been recycled. Final work
to complete this project includes waste sorting/segregation, demilitarization, recycling, waste
management, confirmatory soil sampling, and revegetation. Final closure is expected in FY 2003.

e CWL (ER Site 74) — The CWL is the most significant cleanup project remaining to be completed by
the ER Project. Excavation atthe CWL began in September 1998 and was completed to 12 feet in
June 2001. Some areas will be excavated deeper depending on the presence of debris and/or
contaminated soil.

In 2001, approximately 45,000 yd?® of soil were excavated. Additionally, over 2,000 intact chemical
containers and over 350 unbreached compressed gas cylinders were exhumed and managed.
Final work to complete this project includes waste management, defining the nature and extent of
residual contamination, closure of the site operational boundary, backfilling, and revegetation.

In August 1998, the Vapor Extraction Project (VEP) at the CWL was completed. This system was
emplaced in three existing monitoring wells and several boreholes to remove VOCs from the vadose
zone. Approximately 5,000 Ibs of VOCs were removed from the soil over the course of the project.
Prior to vapor extraction, groundwater results showed trichloroethene (TCE) in groundwater samples
at about four times the regulatory standard of 5 pug/L in some wells. Based on nine quarterly
sampling events after vapor extraction, no VOCs have been detected in the groundwater above
the drinking water standards in any CWL monitoring well, demonstrating the success of the program.
FY 2001 groundwater results for the CWL are presented in Section 7.2.2 of this report.

TABLE 3-1. Summary of ER Project Status

| A B C D E F **

Year Total ER ER Sites Sites Corrective New ER Sites Total ER

Sites at Proposed Approved Actions Identified Sites at

Start of FY for NFA for NFA Completed During FY End of FY

in FY in FY by End of FY

2001 87 7 0 4 71 158
2000 146 10 64 10 5 87
1999 146 4 0 20 0 146
1998 146 16 0 0 0 146
1997 153 30 7 4 0 146
1996 155 35 2 29 0 153
1995 191 61 36 34 0 155
1994 219 48 28 3 0 191
1993 219 0 0 0 0 219
1992 172 0 0 0 47 219

NOTE: FY = Fiscal Year
ER = environmental restoration
NFA = No Further Action
*The “new” sites are the result of reconciliation of Sandia Corporation and U.S. Department of Energy (DOE)
records with the New M exico Environment Department (NM ED) tabulations, as well as inclusion of areas of
concern, which the NMED consider to be qualified to be on the permit (i.e., equivalent to ER sites). No truly “new”
sites were identified during FY 2001.
** Columntotals: F=A-C+E
Some of the original 219 sitesincluded Tonopah Test Range (TTR), Kauai Test Facility (KTF), and other off-site
areas in New Mexico and internationally.
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were also anumber of miscellaneous sites|ocated
in other areas, both nationwide and internationally.
Currently, the only ER sites remaining to be
addressed arelocated at SNL/NM. All other sites
have been closed out or transferred to other
agencies. All ER sitesat SNL/NM are scheduled
for completionin 2009 with LTEStofollow. This
date, however, may be subject to change based on
available funding.

Corrective Action Management Unit (CAMU)
The CAMU ispermitted under RCRA asastorage,
treatment, and containment facility for the
management of remediation waste generated by
ER Project activities.

The CAMU contains a number of areas and
facilities for the management of hazardous waste
materials that include a bulk waste staging area
(BWSA), four temporary tent-like buildings called
Sprung™ structures, acontainerized waste staging
area, awastetreatment area, atreated waste staging
area, and a containment cell designed to hold
approximately one million cubic feet (37,000 yd®)
of waste material.

Drainage within the CAMU boundariesis routed
to a series of storm water retention ponds to
prevent uncontrolled runoff. The storm water
retention ponds are designed to accommodate a
25-year, 24-hour storm event. During Calendar
Year (CY) 2001, approximately 560,000 gallons
of storm water was sampled, analyzed, and
discharged from the CAMU in compliance with
NMED regulations and permit requirements.

In 2001, inflatable covers were installed in each
of the six bays of the BWSA. These covers have
improved the operational efficiency and safety of
BWSA activities and provide increased
environmental protection for the soil staged at the
CAMU.

Originaly, the CAMU was designed to accept only
hazardouswaste, which includes soil VOCs, semi-
volatile organic compounds (SVOCs), and heavy
metals. The waste acceptance criteria for the
CAMU was revised to accept low-concentration
tritium-contaminated soils beginning in November
1999 and PCB-contaminated soils beginning in
May 2000.

It is anticipated that all of the remediation waste
to be accepted into the CAMU will come from the
excavation of the CWL. In FY 2001,
approximately 530,000 ft3 of soil was sent to the
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View of the CAMU Bulk Waste Storage Area

CAMU and a cumulative total of approximately
800,000 ft® of soil iscurrently being managed. In
addition, approximately 1600 ft* of contaminated
debrisistemporarily staged in roll-off binsin the
waste staging area.

Current plansarefor soil contaminated withVOCs
and SVOCs to be treated at the CAMU by low
temperature thermal desorption (LTTD). Soil
contaminated with heavy metalswill be stabilized
inapug mill using acement-based mixture. Both
LTTD-treated and stabilized soil that meet permit-
specific treatment criteria will be placed in the
containment cell, which contains leak detection
monitors and a leachate collection and removal
system. Any treated waste that does not meet
permit criteria will be disposed of at off-site
permitted facilities. Once closed, the containment
cell will be capped and subject to long-term
monitoring for approximately 30 years.

LTESPlan

In 2001, Sandia Corporation and DOE completed
aLTESPlanto addressresidual contamination that
will remain at some ER sites after remediation,
and submitted the plan to DOE, Headquarters
(HQ). Initial cost estimates have been determined
through 2070, as addressed by the budgeting
software. Actual stewardship responsibilities by
the DOE are not limited by that date
(DOE/SNL 2001a).

In 2001, other activities conducted by the ER
Project included media and public events for
discussion of issues related to the Mixed Waste
Landfill (MWL) and other sites that will be
incorporated into the LTES Plan.
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3.2 WASTE MANAGEMENT

With hundreds of individual research laboratories,
SNL/NM generates over 15,000 different waste
streams. Waste at SNL/NM is processed at three
facilities: the HWMF, the RMWMF, and the Solid
Waste Transfer Facility (SWTF). The primary
waste types handled by these waste management
facilities are shown below.

3.2.1 HWMF Characterization

The HWMF packages, segregates, stores, and
ships hazardous and chemical wastes. A lined
catchment pond within the HWMF perimeter is
used to contain al storm water runoff.

HWMF RMWMF SWTF
Hazardous & Radioactive Non-hazardous
Chemical & Mixed Waste Solid Waste
Waste
Hazardous LLW Sanitary
Biohazardous | MW Recycled Paper
Chemical Transuranic Other

Waste (TRU) Recyclables
Asbestos TRU/MW
PCB Specia Case
Recyclables Waste

Hazardous waste is tracked from the point of
generation to final disposal through meticulous
documentation at each waste-handling step. Each
generator at SNL/NM initiates the “cradle to
grave” tracking process by preparing a waste
description Disposal Request (DR) describing the
guantity and type of waste requested for pickup.
Generators characterize their own waste by either
process knowledge or, if necessary, sampling and
analysis. Each wasteitemreceived at the HWMF
islabeled with aunique bar code, linking theitem
tothe original DR. Theitemisalso labeled with
the Department of Transportation (DOT) hazard

A front view of the HWMF

classand RCRA waste code, if applicable. RCRA
hazardous waste is waste that has the
characteristics of ignitability, corrosivity,
reactivity, or toxicity—or is otherwise listed as
hazardous. An individually coded waste item
typicaly isabottle, plastic bag, or other small item
that contains chemical materials.

All waste isreviewed at the HWMF before being
placed in isolated bays according to DOT waste
categories. These categories ensure that
incompatible wastes are segregated. The bays
aredesigned with asecondary containment to hold
any spills and are equipped with earthquake
shelving to withstand minor tremors. After
sufficient quantities of items have accumulatedin
the bays, the items are packed into larger
containers, which are also bar coded. These
packages are moved to an adjacent building to
await shipment to a permitted treatment, storage,
and disposal (TSD) facility or recycling center.
Waste is usually processed and shipped off-site
within 60 days of receipt.

All applicable regulations for hazardous and
chemical waste handled by the HWMF are listed
in Appendix B.

2001 Activitiesat the HWMF

In 2001, atotal of 11,219 individual items were
handled by the HWMF. The HWMF shipped a
total of 97,755 |bs (44,341 kg) of RCRA-regulated
hazardous waste (including recyclable waste).
Figure 3-1 summarizeswaste handling operations
at the HWMF over the last five years. Specific
wadte categoriesmanagedin2001 areshownin Table 3-2.

Recycling

Sandia Corporation recycles all categories of
hazardous and chemical waste, where feasible.
RCRA recycled waste includes various batteries,
silver compounds, mercury compounds, lamps,
capacitors, and toxic metals. A total of 19,592 Ibs
(8,887 kg) of RCRA hazardous waste and 30,821
Ibs (13,980 kg) of used oil was recycled. “Other
recyclablewaste” includes miscellaneousrecycled
categories not regulated under RCRA or TSCA.
This category includes various batteries,
fluorescent lamps, various oils, and non-PCB
ballasts, lead, and capacitors. A total of
94,891 Ibs (43,042 kg) of material was recycled
in this category.

Asbestos Waste Handling

Asbestos waste is tracked through Sandia
Corporation’s Asbestos Program working in
tandem with the Facilities Asbestos Program.
Facilities is responsible for removal of asbestos
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from building demoalitions or renovations and the
proper packaging of all waste generated asbestos.
Facilities-generated asbestos waste is stored in a
building adjacent to the main HWM F compound.

At SNL/NM, the abatement of asbestos-containing
equipment and building materials is ongoing.
Asbestos material removal is only done if the
material presents an inhalation hazard, or if the
building isto betorn down or renovated. Typical
asbestos-containing building materials consist of
floors, ceilings, and roofing tile, certain types of
insulation, and other fire retardant construction
materials.

Similarly, ininstanceswherelaboratory equipment
has asbestos-containing material in a non-friable
form (which poses no inhalation risk), theitemis
allowed to remain in service or is redistributed
through the property reapplication program.
Typical asbestoswaste generated from equipment
abatement consists of fume hoods, ovens, and
cable insulation. Asbestos waste from SNL/NM
isdisposed at aNew Mexico landfill permitted to
accept friable ashestos waste. 1n 2001, atotal of
131,895 Ibs (59,827 kg) of asbestos waste was
generated and disposed.

PCB Handling

PCBs are a class of organic chemicals that were
widely used inindustrial applications dueto their
practical physical and chemical properties. Use
of PCBs included dielectric fluids (used in
transformers, capacitors, etc.), hydraulic fluids,
and other applications requiring stable, fire-
retardant materials. Due to findings that PCBs
may cause adverse health effects and because of
their persistence and accumulation in the
environment, the TSCA banned the manufacture
of PCBs after 1978. PCB regulations, as
promulgated in 40 CFR 761, include requirements
specifying use, storage, marking, disposal,
cleanup, decontamination, and record keeping.

Sandia Corporation has identified and replaced
most PCBs and PCB-containing equipment. The
largest source of regulated PCBs that remain in
use at SNL/NM are capacitors contained inside
fluorescent light ballasts manufactured before
July 2, 1979. Other than ballasts, ten PCB
regulated itemsremain in use or storage for reuse
a SNL/NM. Eight areas of existing PCB spill
contamination at SNL/NM are being actively
managed through a regulatory use authorization.
Significant quantities of PCB-contaminated soils
were generated in 2001 asaresult of an ER project
at the CWL.

PCB waste is managed by HWMF personnel and
stored at an adjoining storage facility. Most of the
PCB-contaminated soil isgenerated and managed
by ER and stored in two locations. the CWL and
the CAMU.

In 2001, atotal of 28,737 Ibs (13,035 kg) of PCB
waste was shipped off-site, 21,290 Ibs (9,657 kg)
of PCB waste for disposal, and 7,447 Ibs
(3,378 kg) of PCB waste for recycling. No
ER-generated PCB-contaminated soil was shipped
in 2001.

Explosive Waste

Explosive waste generated at SNL/NM isusually
managed at the point of generation until it can be
shipped for treatment. SNL/NM has a permitted
facility for thetreatment of certain explosivewaste
streams; however, this facility was not used in
2001. In 2001, 862 Ibs (391 kg) were sent to the
Explosive Ordnance Disposal (EOD); four large
rocket motors totalling 29,844 Ibs (13,537 kg)
were sent to Hill Air Force Base for treatment.

3.2.2 RMWMF Characterization

The RMWMF, located in the southeast corner of
Technical Area Il (TA-111), manages LLW,
MLLW, transuranic (TRU), and TRU/MLLW. No
high-level radioactive waste (HLW) is generated
at SNL/NM. Although Sandia Corporation
operates several nuclear reactors, no spent fuel has
ever been produced since the original fuel rods
are till viable. Furthermore, because SNL/NM
is not a power-producing utility, any spent fuel
that would eventually be removed from the
research reactorswould not be classified asHLW.

Most radioactive and MLLW generated on-siteis
processed through the RMWMF. However, some
waste, which is already sealed and characterized,
isput directly into temporary storage areason-site.
The waste processing functions at the RMWMF
include waste characterization, segregation,
treatment, packaging, storage, and shipment to
permitted off-site facilities.

The primary waste handling facility at the
RMWMF is equipped with a main control room
for monitoring activities and controlling airflow
throughout the facility. Handling bays, sorting
rooms, and various waste storage areas operate
under negativeairflow to ensurethat all emissions
are channeled through the facility’s stack.
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FIGURE 3-1. Five-Year Summary of Waste Shipped at the HWMF

TABLE 3-2. Waste Shipped by the HWMF in 2001

Waste Categories

Handled at the HWMF 2001 Waste Shipped
RCRA Waste (kg) (Ibs)
Hazardous Waste 28,083 61,912
Hazardous Waste (Generated by ER Project) 7,371 16,250
Hazar dous Waste (recycled) 8,887 19,592
Total 44,341 97,755
TSCA
Asbestos 59,827 131,896
Polychlorinated Biphenyl (PCB) 9,657 21,290
PCB (recycled) 3,111 6,859
Total 72,595 160,045
BIOHAZARDOUS
I nfectious Waste 338 745
OTHER
Chemical Waste 32,958 72,660
Non-hazardous Solid Waste (RCRA Subtitle D) 627 1,382
Non-RCRA (Generated by ER Project) 1,201,641 2,649,164
Used Oil (recycled) 13,980 30,821
Lead (recycled) 11,882 26,195
Other (recycled) — various batteries, fluorescent lamps, 31,160 68,696
and non-PCB (ballasts, capacitors, and oils)
Total | 1,292,248 2,848,919
Total Waste and Recyclables Shipped | 1,409,522 3,107,464

NOTE: RCRA = Resource Conservation and Recovery Act
TSCA = Toxic Substances Control Act (primarily regulates asbestos and PCBs)
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Sandia Corporation has developed a
comprehensive plan for all radioactive waste
disposal. All radioactive and mixed waste (MW)
generators must contact the Radioactive Waste
Program before generating waste and obtain prior
approval. This will ensure that a proper waste
pathway isin place before any wasteisgenerated.
Radioactive wasteis shipped off-sitewithin aone-
year time frame in accordance with DOE Orders.
This is similar to the RCRA mandates for
hazardous waste and MW.

Applicable DOE Orders and regulations for
radioactive waste and MLLW management are
listed in Appendix B.

Radioactive Waste Storage

Presently, radioactive waste generated from
SNL/NM is temporarily stored at the RMWMF,
the Manzano Storage Bunkers, and the High Bay
Waste Storage Facility (HBWSF) in TA-V. TRU
and TRU/MW will berouted through Los Alamos
National Laboratory (LANL) or directly to the
Waste Isolation Pilot Plant (WIPP) for final
disposal.

Sorting at the RMWMF

RMWMEF personnel sort all radioactive and
MLLW that has not been fully characterized.
There are four sorting levels based on the known
hazards present or the level or prior
characterization:

* Level 1 - Radioactive waste that is well
characterized, in a sealed container, and
containsvery low radiation levels. Personnel
may open the container to verify the contents,
but are not required to contact the waste. At
this level, only coverals, glasses, and work
gloves are required for handling.

* Level 2 - Radioactive waste that has been
previously characterized and has very low
radiation levels and minor chemica hazards
associated withit. Extraprecautionsaretaken
as the waste may require handling to take
samples or to be repackaged. Waste may be
physically segregated to remove known
hazardous chemical components, whichwould
otherwise classify the waste as MLLW.

* Level 3- Radioactive waste that has not been
fully characterized and therefore has a higher
associated risk. RMWMF personnel handling
this waste category wear fully-contained
personal protective equipment (PPE),
including respirators.

* Levd 4- Radioactivewastewith ahigh hazard
level. Thewasteiseither poorly characterized
(e.g., some legacy waste), or is known to
contain high radiation levels. All waste is
contacted through a glove box; workers wear
full-containment PPE.

2001 Activitiesat the RMWMF

In 2001, the RMWMF managed all four waste
types (LLW, MLLW, TRU, and TRU/MW). LLW
and MW was shipped to permitted off-sitefacilities
for treatment and disposal.

In 2001, the RMWMF shipped 683,761 Ibs
(310,149 kg) of LLW, 117,082 Ibs (53,108 kg) of
MW, and O Ibs (0 kg) of TRU waste at SNL/NM.
A five-year summary of radioactive waste shipped
at SNL/NM during 2001 is shown in Figure 3-2.
ER waste makes up the bulk of radioactive waste
managed by the RMWMF.

SNL/NM’s Radioactive Waste

LLW - LLW is primarily contaminated with
isotopes of strontium, plutonium, cobalt,
americium, thorium, cesium, tritium, and
uranium. (Plutonium and americium in LLW
are below the activity level designated for
TRU waste.) Sandia Corporation's LLW
inventory is radioactively-contaminated soils
excavated from ER sites, decontamination
and demolition (D&D) debris, PPE, and
laboratory waste.

MLLW - Generally consists of the same
materials as LLW, with the addition of
RCRA-hazardous components such as
metals and solvents. The radioactive
component in MW results primarily from
tritium, cesium, strontium, plutonium,
americium, and uranium.

TRU - May derive from sealed instrument
sources, D&D waste, PPE, and laboratory
waste. The radioactive component in TRU
is generally americium, plutonium,
neptunium, and curium.

TRU/MLLW - A combination of radioactive

and hazardous waste as described above.
g )
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Waste Generated by the ER Project in FY01

LLW (Managed) = 7,609 ft
MLLW (Managed) = 246 ft®
TRU (None generated in 2001)

3.2.3 Mixed Waste (MW) Management
Regulatory Status

As discussed in Section 2.1.4, Sandia manages
mixed wastes in compliance with the Federal
Facility Compliance Order (FFCO) (SNL 2001f).
The requirements include:

« Deadlines for processing and/or disposing of
various types of waste, and

« Providing an annual update of activities and
the current inventory of stored waste still
on-site.

During CY 2001, Sandia Corporation proposed
Revision 6 to the FFCO, submitted the proposal to
the NMED, and is currently awaiting approval.

Sandia Corporation operates the RMWMF, the
HBWSF, and the Manzano Storage Bunkers (M SB)
under interim status as noted in Section 2.1.3.
SNL/NM’s compliance history regarding MW
management is shown in Table B-3 of Appendix B.

800000
30066 ft*

700000

MW Treatment

Table 3-3 lists the current MW categories (TG-1
to TG-20including TRU/MW), with the preferred
treatment options and the statusfor each category.

Five of the treatment technologies listed in the
table are performed on-site at the RMWMF:
mechanical processing (including shredding)
chemical deactivation (including pH
neutralization), thermal deactivation, stabilization,
and macroencapsulation. These are described in
the current RCRA Part B Operating Permit
application (submitted to NMED in 1996). They
are also included in the updated and revised
application submitted to NMED in February 2002.

Status of MW Management in 2001

The majority of MW now being stored on-site
consists of very low-level radioactive sludges
from ER Project septic tank system closeouts, oils
and absorbed oils, and radioactive metallic objects
with RCRA metals. No off-site MW wasreceived
from other DOE sitesin 2001.

3.2.4 SWTF Characterization

The SWTF is designed to process sanitary waste
consisting primarily of office trash, recyclable
paper, and cardboard. The primary purpose of
the facility isto screen all solid waste generated
a SNL/NM to ensure compliance with solid waste
regulations. A secondary feature of the SWTFis
to act as the recycling center for SNL/NM.
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FIGURE 3-2. Five-Year Summary of Total Radioactive Waste Shipped at SNL/NM
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TABLE 3-3. Mixed Waste Treatment and Disposal Status

Components

Preferred
Waste Volume Treatment
Category (m?) Technology Description Status and Plans
TG-1 0.01 Deactivation Inorganic Debris with Investigating treatment and disposal options.
Explosive Component
TG-2 0 Deactivation Inorganic Debris with No waste currently in inventory
Water Reactive Component

TG-3 0 Deactivation Resctive Metals No waste currently in inventory

TG-4 0.3 Macro-encapsulation | Elementa Lead Performing on-site treatment in compliance with
interim status requirements for MW management,
or shipping to one or more permitted off-site
facilities for treatment.?

TG-5 0 Neutralization/ Aqueous Liquids No waste currently in inventory

Stabilization (Corrosive)

TG-6 0 Amalgamation Elemental Mercury No waste currently in inventory

TG-7 0 Incineration Organic Liquids| No waste currently in inventory

TG-8 4.8 Thermal Organic Debris with Off-site treatment.?

Desorption Organic
Contaminants
TG-9 258 Macro-encapsulation | Inorganic Debris with Performing on-site treatment in compliance with
TCLP Metals interim status requirements for MW management,
or shipping to one or more permitted off-site
facilities for treatment.?
TG-10 22 Sorting/ Heterogeneous Debris Sort waste as needed to determine more suitable
Reclassification treatability groups
TG-11 0.11 Hydrothermal Organic Liquids|I Shipment to one or more permitted off-site
Processing facilities for treatment.?
TG-12 5.6 Macro-encapsulation | Organic Debriswith Performing on-site treatment in compliance with
TCLP Metas interim status requirements for MW management,
or shipping to one or more permitted off-site
facilities for treatment.?
TG-13 0 Deactivation/ Oxidizers No waste currently in inventory
Stabilization
TG-14 0 Evaporative Aqueous Liquids with No waste currently in inventory
Oxidation Organic Contaminants
TG-15 0.02 Stabilization Soils <50% Debris and Performing on-site treatment in compliance with
Particulates (W/TCLP interim status requirements for MW management,
Metals) or shipping to one or more permitted off-site
facilities for treatment.?
TG-16 0 Oxidation Cyanide Waste No waste currently in inventory
TG-17 9.1 Incineration followed | Liquid/Solid with Organic | Shipment to one or more permitted off-site
by Stabilization and/or Metal facilities for treatment.?
Contaminants
TG-18 1.15 Incineration Particulates with Organic | Shipment to one or more permitted off-site
Contaminants facilities for treatment.?

TG-19 0.01 Stabilization Liquids with Metals Performing on-site treatment in compliance with
interim status requirements for MW
management, or shipping to one or more
permitted off-site facilities for treatment.?

TG-20 0.3 Deactivation/ Propellant with Investigating on-site treatment in compliance

Stabilization TCLP Metals with interim status requirements for MW
management. |nvestigating treatment at
permitted off-site facilities.

TRUMW | 0.8 To be Determined TRU with Hazardous Investigating treatment at permitted off-site

facilities.

NOTE: ®Disposal at one or more permitted off-site facilities.

Treatments are detailed in the Ste Treatment Plan for Mixed Waste, Sandia National Laboratories, New Mexico (SNL 2001f)

and the Site Treatment Plan for MW, FYO1 Update (SNL 2002b).
TCLP = toxicity characteristic leaching procedure

m® = cubic meters

TRU/MW = transuranic/mixed waste




3-12

2001 Annual Site Environmental Report

" N\
SNL/NM met all four 2001 milestone
deadlines set forth in the FFCO and STP
regarding the treatment and shipment of
specific MW stored at SNL/NM (SNL 2001f).
Sandia Corporation submitted an annual
update for the STP covering FY 2000
activities by the March 2001 deadline.

AN /

Materials routinely recycled through the SWTF
include paper, cardboard, mixed paper (junk mail),
plastic, aluminum cans, toner cartidges, and
computers.

SNL/NM'’s sanitary waste is brought into the
facility and dumped on thetipping floor. Thewaste
is then inspected (screened) for hazardous or
prohibited materials. After screening, the material
is delivered to a baler via a conveyor belt where
the waste is compacted and baled. Each bale of
wasteisabout the size of an office desk and weighs
approximately oneton. The balesarethen staged
for transportation and disposal at an off-site
permitted disposal facility. Applicable DOE
Orders and regulations are listed in Appendix B.

SWTF Operations

All solid waste accepted at the SWTF must be
sanitary non-hazardous waste. Any waste with
hazardous characteristics are placed on a DR and
managed through the HWMF.  The SWTF does
not accept food service waste, construction debris,
radioactive, explosive, or other hazardous waste
streams. Construction debris and food service
wasteiscollected and transported directly to local
landfills. All non-recyclable solid waste handled
by the SWTF isdisposed of at the Torrance County
Landfill, approximately 30 miles east of
Albuguerque.

Recyclables

The SWTF is the central processing point for
recyclable paper, cardboard, and other materials
generated from SNL/NM and several outside
cooperating agencies including LANL, KAFB,
DOE field offices, and the Lovelace Respiratory
Research Institute (LRRI).

Profits from the sale of recyclable materials are
split among the cooperating agencies and are used
to increase recycling programs.

Figure 3-3 illustrates the type and volume of
recyclable material processed by the SWTF during
CY 2001.

e B
2001 Activities at the SWTF

In 2001, two major activities were
accomplished at the SWTF:

¢ SNL/NM was a primary partner in
KOB-TV's “Waste to Warmth” project. This
project allowed SNL/NM to collect,
process, bale, and ship approximately
200,000 Ibs of recycled newsprint from
the greater Albuquerque area. The
newsprint was processed into cellulose
insulation and used to insulate low-
income homes in Albuquerque.

¢ SNL/NM also started a pilot program
with KAFB to investigate the potential
of combining SNL/NM and KAFB waste
streams. If this pilot program is
successful, it would greatly assist KAFB
with solid waste management
requirements and demonstrate potential
cost savings.

Additionally, a new shredder was added
to the SWTF in 2001. The shredder is
used to shred unusable computers, thus
producing valuable recyclable material.
AN J

3.3 WASTE MINIMIZATION AND
P2 PROGRAMS

3.3.1 Program Scope

Thefocus of the P2 Programisto reduce resource
use, generated waste, and enhance the overall
efficiency of processes and organizations within
Sandia Corporation. The program focuses on
reducing all waste streams—air emissions, water
discharges, and hazardous, radioactive, and solid
wastes. Additional efforts focus on energy and
water conservation aswell asreduction of overall
impacts to the environment. P2 also assists
SNL/NM'’s line organizations to meet regulatory
goalsassociated with recycling, waste generation,
purchase of material containing recycled content,
and reduction of energy use.

The P2 Program forms partnershi pswith numerous
organizations at SNL/NM, including line
organizations and ES&H personnel. P2 also
provides background research on waste reduction
technol ogies and products, performs cost-benefit
analyses, and locates funding for new waste
reduction processes. Waste minimization is
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FIGURE 3-3. Recyclable Material Processed by the SWTF During Calendar Year 2001

promulgated by federal EOs as listed in
Appendix B.

P2 Awards

Sandia Corporation received recognition by the
NMED for participating in NMED’s prestigious
Environmental Excellence Program. Thisis the
third year SNL/NM hasreceived thisrecognition.
Thethreelevel of awards given to companiesthat
have shown significant efforts are Commitment,
Achievement, and Environmental excellence. In
Octaober 2001, Governor Gary Johnson presented
three Sandia Corporation organizations with
“Commitment Level” awards:

* Fleet Services
Inreceiving the Green ZiaCommitment level
award, Fleet Services has retained its
reputation and its long record of excellence.
Fleet Services has managed to eliminate the
use of hazardous solvents by substituting them
with citrus cleaners and power washers.
Closed loop contracts for used oil recycling
and re-refined oil purchased have been set up.
Engine coolants are reclaimed and reused.
Between 1994 and 1997 Fleet Services

reduced itstotal waste by 6,151 1bs (2,790 kg)
thus reducing its waste disposal costs by
$31,200.

ER

ER has been committed to waste minimization
and environmentally sound practices for
severa years. Since 1997, P2 opportunities
identified have reduced 600 m? of waste, with
acost savings of over one million dollars:

Site Waste Reduction (tons)
Site 2 253 tons waste reduction
Site 16 1,070 tons waste avoided
Site 228 2,229 tons waste avoided
Site 74 6,400 tons waste avoided

Manufacturing Science and Technology

In 2000, the Machine Shop (a subunit of
14100) was awarded the “Green Zia Award”
based on their energy and hazardous waste
reduction and overall commitment efforts to
environmental excellence. An estimated 15
to 30 percent reduction in overall energy will
be obtained within the next three years.
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Other Environmental Awardsin 2001

Sandia Corporation has been recognized for
various other efforts and has been given the
following awards:

The U.S. Environmental Protection Agency
(EPA) selected Sandia Corporation for the
2001 Waste-Wise Federal Partner Award” in
recognition of accomplishmentsin thefederal
government category. The award recognizes
noteworthy practices for waste prevention,
recycling, and purchasing of recycled-content
products. This award recognized Sandia
Corporation’s efforts in sustainable design
(SD), construction and demolition waste
recycling, waste reduction efforts within
Custodial Services and the Cafeteria, and
results in environmentally preferable
procurement. Thereisonly one award given
nation-wide in this category.

The DOE also awarded Sandia Corporation
its “Pollution Prevention Accomplishment
Award” for effortsin SD and environmentally
preferrable or “green” purchasing. Thisaward
will also allow Sandia Corporation to be
considered for the prestigious “White House
Closing the Circle Award” to be presented in
CY 2002.

3.3.2 Environmentally Preferable
Purchasing (EPP) Program

In 2001, a significant advancement was seen in
theareaof “green” purchasing. TheJust-in-Time
(JIT) Procurement team in conjunction with P2
developed amethod called “ dedicated contracting”
to ensure that suppliers provide recycled content
productsto SandiaCorporation. Throughthethree
dedicated contracts there has been remarkable
improvement to Sandia Corporation’s EPP
Program. In total these contracts (1) have saved
SandiaCorporation $72,000; (2) increased the total
dollars spent on recycled products from these
categories from $223,000 to one million dollars;
and (3) increased SNL/NM total compliancefrom
42 percent in FY 1998 to 85 percent in FY 2001.
This system of initiating dedicated contracts is
applicable to the entire DOE/NNSA Complex.
SNL/NM purchasing has already shared its success
with several of its service contractors who have
also initiated remanufactured toner cartridge
contractswith Document Solutionsinc. and LANL
for office products. Thisapproach has streamlined

the procurement process for Sandia Corporation
personnel, while providing quality
environmentally preferable products and haslead
to better relationswith our suppliers. Thisprogram
takes an innovative approach to purchasing by
working within the constraints of the current
procurement system, but goes beyond typical
purchasing by looking for environmentally
preferable suppliers to achieve a long-term
solution.

3.3.3 SD Concept

The SD concept isbased on theideathat buildings,
processes, and products should be designed and
built with the environment in mind. The concept
uses a variety of methods to reduce the
environmental impact of human activities
including preferencefor renewableand or recycled
materials, incorporating systems for water
harvesting, using alternative energy such as
photovoltaics, and choosing building materia sthat
reduce waste or require great amounts of energy
to manufacture, maintain, or dispose.

Sandia Corporation is revising its procurement
procedures, standard construction specifications,
and the Design Manual to reflect industry best
practices for SD in the construction of large
facilities. SD isaso gradually being included in
smaller projectssite-wide. Thegoal isto minimize
overall resource consumption by using building
productswith ahigh recycled content and selecting
materialsand designsthat will contributeto lower
operational costs for the facility. Designs also
incorporate “indoor environmental quality”
concepts such asmaximizing natural light sources
and incorporating harmonious meeting placesfor
Sandia Corporation personnel.

Integrating SD into the following two construction
projects at SNL/NM involves the collaborative
effort of the Energy Manager, the Water
Conservation Officer, the P2 Program, and
Facilities engineers and architects. Design Team
members look at materials, components, and
systems from different perspectives and work
together for the optimum solution. The solutions
are based on the following parameters:

quality of workplace
initial cost

life cycle cost

overall efficiency
environmental impact
productivity
creativity

future flexibility



Environmental Programs Information

3-15

SD was integrated into the following two
construction projects at SNL/NM:

* Model Validation Facility (MVF) -
Renovations to the MVF were designed to
incorporate day lighting to both improve
indoor environmental quality and reduce
energy costs by 30 percent. The design also
incorporates water harvesting, use of
recovered materials, and a“ built-in" recycling
center. Theuseof native plantsin landscaping
will provide a water-conserving, pleasing,
southwestern look to the exterior of the
facility. Thedesign also required construction
contractorsto recycle construction debris. To
date, 676 tons of material have been recycled.

 The Joint Computational Engineering
Laboratory (JCEL) and the Microsystems
and Engineering Sciences Application
(MESA) - The JCEL and MESA facilities,
totaling over 400,000 ft2, are both inthe early
design stages. Thearchitects chosento design
these facilities were evaluated partialy on
their experience with SD. Because of SD
practices, a 30 percent reduction in energy
costs is expected and both buildings are
expected to receive U.S. Green Building's
Leadership in Energy and Environmental
Design certifications.

3.3.4 Waste Reduction and Recycling

Sandia Corporation continues to reduce volumes
of generated waste and to improve recycling
programs. Through an analysis known as P2
Opportunity Assessments, processes generating
wastes are routinely assessed and waste stream
methods are established.

As described under the Waste Management
sections of this chapter, Sandia Corporation
routinely recycles paper products, oil, metals, and
office products. Additionally, other items not
handled by the waste management facilities that
are recycled include tires and construction
materials. Table 3-4 summarizesthe quantities of
materials that Sandia Corporation recycled in al
categories during 2001.

3.4 BIOLOGICAL CONTROL ACTIVITY

TheBiological Control Activity provides customer
support related to animal control issues and
compilesinformation on pesticide useat SNL/NM.
Animal control support includes providing genera

information and resolving issues related to
removing nuisance animals. Requestsfor assisting
in resolving nuisance animal problemsarerelayed
and documented through Sandia Corporation’s
Facilities Telecon and Industrial Hygiene. This
effort may entail interfacing, as necessary, with
U.S. Air Force (USAF) and State of New Mexico
agencies to resolve animal control issues. The
Biological Control Activity also involves
providing support in addressing animal-borne
disease concerns (e.g., Hanta Virus) through
activities such as disinfecting, sanitizing, and
cleanup of areasinfested with rodents or pigeons.

Pesticide use at SNL/NM includes the use of
herbicides for weed control, rodenticides for
controlling mice, and insecticides for the control
of insectsin food service and work areas. Sandia
Corporation uses EPA-registered pesticides that
are primarily applied by certified pest control
agencies. Material Safety Data Sheets (MSDSs)
and product labelsfor pesticidesused at SNL/NM
are maintained under the program. Pesticide use
(product names and amounts applied) is
documented in quarterly reports. Documents
related to the program are listed in Chapter 9.

3.5 OIL STORAGE AND SPILL
CONTROL

SNL/NM hasan oil storage capacity of 5.5 million
gdlons. 1n2001, DOE/NNSA-owned 98 regulated
containers, including oil-containing equipment,
transformers, underground storage tanks (USTS),
and aboveground storage tanks (ASTs). All ail
containment siteswith regulated volumes must be
equipped with secondary spill containment,
although Sandia Corporation provides spill
containment for smaller volumes as well.
Secondary containment structuresinclude concrete
lined basins, retaining walls, containment
reservoirs, earthen berms, sloped pads, and
trenches.

The preparation of a Spill Prevention Control and
Countermeasures (SPCC) Plan is required by 40
CFR 112, “Oil Pollution Prevention,” and 40 CFR
110, “Discharge of Qil,” which are promulgated
under the Clean Water Act (CWA). The focus of
these regulationsisto protect specifically defined
waterways, or “navigable waters of the United
States” from potential oil contamination.
“Navigable waters’ is a broad term that includes
rivers, lakes, oceans, water channels (tributaries)
such as streambeds and arroyos that connect to a
river. This applies to the Tijeras Arroyo, which
discharges to the Rio Grande.
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TABLE 3-4. Categories of Waste Recycled
at SNL/NM in 2001

Recycled Weight

Categories (metric tons)
Scrap metal (steel, iron, stainless 394.4
steel)
Concrete 2,471.42
Copper 21.6
Aluminum metal 24.76
Lead 13.09
Used oils 14.56
Toner cartridges 8.09
Batteries 26.99
Tires 0.82
Construction debris 705.39
Plastic 2.83
Mercury items 1.79
Transformers. Capacitors, and 11.29
PCB items
Light bulbs (fluorescent, sodium, 8.61
incandescent etc.)
Non-PCB light ballasts 1.68
Office paper (white and mixed) 122
Cardboard 146.17
Electronic Scrap 14.98
Phone books 1.48
Aluminum cans 1.33
Tin 18.35
Soil 0.3
Carpet 117.86
Other chemicals 0.12
Total 4,129.91

Sandia Corporation’s SPCC Plan describes oil
storage facilities and the mitigation controls in
place to prevent inadvertent discharges of oil
(SNL 1999f). Regulated facilities are those that
contain 660 gallons of oil or morein one container
or 1,320 gallons of oil in multiple containers at
onelocation. Facilitiesat SNL/NM subject to the
regulationsinclude:

Oil storage tanks (USTsand ASTS),
Bulk storage areas (multiple containers),
Electrical transformers and substations,
Temporary or portable tanks, and

Other oil-containing equipment.

USTs

In 1990, the State of New Mexico adopted federal
standards contained in RCRA Subpart | for USTs.
There are three fiberglass USTs in inventory at
SNL/NM: two 20,000 gallon tanks and one
9,750 gallon tank. Program documents are listed
in Chapter 9. Applicableregulationsarelistedin
Appendix B.

3.6 NEPA COMPLIANCE ACTIVITIES

The NEPA, signed into law in January 1970, is
one of the nation’smost comprehensivelegidlative
and public policy statements on the protection of
the environment. It requires federal agenciesto
consider environmental impacts of their proposed
activities and to prepare documentation on
potential environmental impacts. Where these
impacts may be significant, the process of
assessing theimpacts and determining subsequent
agency action must provide for public review of
the decision-making process.

NEPA Program

Sandia Corporation’sNEPA Compliance Program
provides DOE/NNSA/OKSO with technical
assistance on NEPA and resource protection laws,
such as the Endangered Species Act (ESA) and
the National Historic Preservation Act (NHPA).
Under a self-managed program, Sandia
Corporation personnel review projects for
conformance to existing DOE NEPA documents
and determinations. For some projects, a NEPA
checklist or an AF Form 813 isprepared for DOE
determination if the proposed action:

(1) Does not fall within an existing SNL/NM
NEPA document, or
(2) Would occur on USAF property.

NEPA program documentsarelisted in Chapter 9.
NEPA regulations are listed in Appendix B.

SNL/NM Site-Wide Environmental I mpact
Statement (SWEIS)

Asamatter of policy, DOE preparesa SWEISfor
its large, multiple-facility sites. In November
1999, DOE issued the final SWEIS for the
SNL/NM site (DOE 1999), and in December 1999,
issued the Record of Decision (ROD) selecting
the “Expanded Operations” alternative as the
preferred alternative.



Environmental Programs Information

3-17

The SWEIS alows DOE to “tier” subsequent
NEPA documentsto thelarger analysisand reduce
the need to revisit the same impact analysis for
each new project proposed. By doing so, DOE
can focus on project-specific issues in its NEPA
determinations. Inaccordancewith 10 CFR 1021,
DOE will examinethe SWEIS every fiveyearsto
decide whether the analysis remains valid, or if a
new or supplemental SWEIS should be prepared.

| SM S Software NEPA Module

In 2001, theSM S and NEPA teams continued the
development and deployment of the ISMS
Software NEPA Module. The use of the ISMS
Software NEPA Module has been proven to
facilitate SNL/NM internal project reviews(citing
existing NEPA documentation such as the
SWEIS), and to streamline preparation of DOE
NEPA checklists, when required. The NEPA
Module has also supported Quality Assurance
(QA) by providing a consistent framework that
makes NEPA compliance documentation and
information readily available. The NEPA Module
also supports DOE in response to information
requests, and in supplying information for
appraisals and audits.

3.7 ENVIRONMENTAL EDUCATION
OUTREACH PROGRAM

Sandia Corporation’s Environmental Education
Outreach Program reaches out to the community
at large. Presentations on both local and national
environmental issues and concerns are held at
community centers, schools, and environmental
conferences. The hands-on approach is used
wherever feasible, such as involving the
community and studentsin field tripsto perform
environmental sampling, conducting in-field
measurements, and observing local ecological
systems. In 2001, SandiaCorporation participated
in the following events:

e The 4" Annual Youth Conference on the
Environment

» Explora Science Units

e The New Mexico Environmental Health
Conference

e The School To World Conference
e Earth Day at the New Mexico State Fair

e School presentations throughout
Albuguerque
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Chapter Summary

Terrestrial and ecological surveillance are
conducted at Sandia National Laboratories, New
Mexico (SNL/NM) to detect the possible
migration of contaminants to off-site locations and
to determine the impact, if any, of SNL/NM’s
operations on human health or the environment.

The Terrestrial Surveillence Program samples
surface soils, arroyo and river sediments, and
vegetation from various on-site, perimeter, and
off-site locations to detect if radiological and non-
radiological constituents are present.

There are 39 on-site, 17 perimeter, and 16 off-site
fixed locations that SNL/NM typically samples
each year, which effectively makes statistical
comparisons with results from previous years.

e r\)?\g
Environmental Snapshot ‘&f_C~.

« In 2001, there were no terrestrial
sample results that indicated a
significant level of concern that would
trigger actions at locations that are not
already being addressed by the
Environmental Restoration (ER)

\__ Project. )

Radiological Parameters include gamma-emitting
radionuclides, tritium (H3) radioisotope, and
uranium. Non-radiological parameters include
metals such as aluminum, iron, silver, and zinc.

Echinocerus fendleri at SNL/NM
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4.1 Terrestrial Surveillance
Program

Terrestrial surveillance began at SNL/NM in 1959
with the collection of environmental samples for
radiological analysis. Since 1959, the number of
sampling locations has increased to account for
the growth of the laboratory. Several other
significant programmatic changes have occurred
over the years, including:

e 1983 — Added gamma radiation level
measurements, utilizing thermoluminescent
dosimeters (TLD’s);

e 1993 — Added collection of samples from
arroyo and river sediments;

e 1993 — Began non-radiological (metals)
analysis of soil and sediment samples;

e 1996 — Began non-radiological (metals)
analysis of vegetation samples;

e 1996 — Began the Ecological Surveillance
Program; and

e 2000 — Discontinued sampling of off-site
surface water (Rio Grande River and Las
Huertas Creek).

4.1.1 Program Objectives

The Terrestrial Surveillance Program is designed
to meet the objectives of the U.S. Department of
Energy (DOE) Order 5400.1, General
Environmental Protection Program (DOE 1990):

e Collect and analyze samples in order to
characterize environmental conditions and
identify trends;

»  Establish baseline (or background) levels of
radiological and non-radiological
constituents;

e Assess the effectiveness of pollution
abatement programs;

e Identify new or existing environmental
quality problems, and their potential impacts
on human health or the environment; and

e Verify compliance with applicable laws and
regulations, as well as commitments made in
official documents (such as Environmental
Impact Statements [EISs], in accordance with

the National Environmental Policy Act
[NEPA)).
Standards for Comparison
No regulatory limits are available to directly
compare concentrations of radiological or non-
radiological constituents in surface soils,
vegetation, or sediments; however, SNL/NM
conducts statistical analyses to compare the results
from on-site and perimeter samples to off-site
results, and to establish trends in order to identify
possible pollutants and their potential impact on
human health or the environment.

In addition, sample results for metals in surface
soils are compared to U.S. surface soil average
concentrations, published in Trace Elements in
Soils and Plants (Kabata-Pendias and Pendias,
1992), or local/regional surface soil average
concentrations, published in Elements in North
American Soils (Dragun and Chiasson, 1991).

The DOE, National Nuclear Security
Administration (NNSA) Oversight Bureau of the
New Mexico Environment Department (NMED)
splits samples with SNL/NM, at several locations,
for an added measure of verification. The results

[ http://’www.nmenv.state.nm.us/ j

are available upon request from the NMED, which
can be found at the following website:

Statistical Analysis

Samples are generally collected from fixed
locations to effectively make statistical
comparisons with results from previous years.
Statistical analyses are performed to determine if
a specific on-site or perimeter location differs from
off-site values, and to identify trends at a specific
sampling location. Since multiple data points are
necessary to provide an accurate view of a system,
the Terrestrial Surveillance Program does not rely
on the results from any single year’s sampling
event to characterize on-site environmental
conditions. Results from a single sampling point
may vary from year to year, due to slight changes
in sampling locations, differences in climatic
conditions, and laboratory variations or errors.
Therefore, as the amount of data increases, the
accuracy of the characterization increases.

The results of the statistical analyses allow
SNL/NM to prioritize sample locations for
possible follow-up action. The prioritization
process is a decision-making tool to assist in
determining the appropriate level of concern for
each sample result. The Statistical Analysis
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Prioritization Methodology (Shyr, Herrera, and
Haaker, 1998) is based on two “yes or no”
questions resulting in a matrix of four priority
levels. The matrix is shown in Table 4-1.

Prior to 2001, there have been no terrestrial sample
results that have indicated a significant level of
concern (Priority-1) that would trigger actions at
locations that are not already being addressed by
the ER Project.

In past years, the period of time covered by the
statistical analysis was from 1991 to present (for
soils), and from 1993 to present (for sediments
and vegetation). In Calendar Year (CY) 2001, the
analysis was limited to a five-year period
(beginning in 1997). The reason for the change
was that SNL/NM changed analytical laboratories
in CY 2000, with lower detection capabilities for
many of the metals. As a result, a large number
of false decreasing trends were noted for non-
radiological parameters when the whole data set
was analyzed. By limiting the analysis to a five-
year period, the number of apparent decreasing
trends was reduced, and should be eliminated over
the next couple of years.

4.1.2 Sample Media

Samples of surface soils, arroyo and river
sediments, and vegetation are collected as part of
the Terrestrial Surveillance Program, and analyzed
for radiological and non-radiological constituents.

Soil

Soil samples are collected to ascertain the
presence, or buildup, of pollutants that may have
been transported by air or water, and deposited on
the ground surface. Approximately 1,500 grams

of sample is collected from the top two inches of
soil in accordance with local procedures. In 2001,
soil samples were collected from a total of 43
locations (24 on-site, 13 perimeter, and six oft-
site locations). Soil samples were not collected at
seven on-site locations (2NE, 2NW, 2SE, 2SW,
32E, 328, and 53) due to human error.

Sediment

Sediment samples are collected from arroyo beds
and from the banks of rivers and creeks to ascertain
the presence, or buildup, of pollutants deposited
from surface waters. Approximately 1,500 grams
of sample is collected from the top two inches of
sediment in accordance with local procedures. In
2001, sediment samples were collected from a total
of nine locations (three on-site, three perimeter,
and three off-site locations). One on-site sediment
sample was not collected (79 — Arroyo del Coyote
Upstream) due to human error.

Vegetation

Vegetation is sampled to monitor for potential
uptake of pollutants, which could provide an
exposure pathway to forage animals, as well as to
humans through the food chain. In actuality,
human exposure to contaminants through the food
chain is highly unlikely on Kirtland Air Force Base
(KAFB), since there is no hunting, livestock or
commercial farming within the boundaries of the
base. Approximately 500 grams of sample is
collected, preferably from perennial grasses, by
cutting back several inches of growth from the
plant. If grass is not available, samples from small
leafy plants may be collected. In 2001, vegetation
was collected at a total of 15 locations (nine
on-site, three perimeter, and three off-site
locations). Due to a lack of vegetation at 11
locations, samples were not collected in 2001.

TABLE 4-1. Decision Matrix for Determining Priority Action Levels

Priority Ar&;s:fl:_ss:‘tl;g’;er incr:asats?ﬁ;et?:n d? Priority for further investigation

Immediate attention needed. Specific

1 Yes Yes investigation planned and/or notifications made to
responsible parties.
Some concern based on the level of contaminant

2 Yes No present. Further investigation and/or notifications
as necessary.
A minor concern since contaminants present are

3 No Yes not higher than off-site averages. Further
investigation and/or notifications as necessary.

4 No No No concern. No investigation required.

NOTE: Based on Statistical Analysis Prioritization Methodology (Shyr, Herrera, and Haaker 1998).
*While some sites may appear higher than off-site, there may not be a statistically significant difference.
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Samples were also not taken at two locations (2NE
and 2NW) due to human error.

Gamma Radiation Levels

Gamma Radiation Levels are measured using
TLD’s to determine the impact, if any, of
SNL/NM'’s operations on ambient radiation levels.
The TLD’s are changed out on a quarterly basis
and processed at an on-site laboratory.

4.1.3 Sampling Locations

On-site

On-site locations are selected within or near areas
of past or present SNL/NM operations. These
areas include the five technical areas, as well as
active and inactive facilities and test areas outside
the technical area boundaries. Sample locations
are chosen near sites with known contamination
from past operations, and near facilities that have
the potential to discharge radiological or non-
radiological pollutants to the environment. Other
considerations in the selection of sampling
locations include local topography and
meteorology. The 39 routine on-site sampling
locations are listed in Table 4-2 and shown in
Figure 4-1. Locations where sampling did not
occur for 2001 are indicated in Table 4-2
(identified with a dash).

Perimeter

Perimeter locations are selected to determine if
contaminants are migrating from SNL/NM sites
toward the off-site community. Perimeter
locations are typically off of SNL/NM property,
but (with few exceptions) within the boundary of
KAFB. The 17 routine perimeter sampling
locations are listed in Table 4-3 and shown in
Figure 4-1. Locations where sampling did not
occur for 2001 are indicated in Table 4-3
(identified with a dash).

Off-site

Off-site locations are selected to establish
concentrations of radiological and non-
radiological constituents for comparison with on-
site and perimeter results. Sample locations have
been selected within a 25-mi radius of SNL/NM
in areas where the accumulation of pollutants is
expected to be minimal. The 16 routine off-site
sampling locations are listed in Table 4-4 and
shown in Figure 4-2. Locations where sampling
did not occur in 2001 are indicated in Table 4-4
(identified with a dash).

Occasionally, sampling locations are added or
dropped for different reasons, including startup or
closure of an existing facility or operation;
additional characterization of areas with elevated

concentrations or increasing trends; or other
technical or budgetary reasons. No changes were
made to the sampling locations in 2001; however,
soil samples were inadvertently missed at several
locations and insufficient vegetation was present
for sampling at several locations.

4.1.4 Radiological Parameters and
Results

Radiological analyses are performed on all soil,
sediment, and vegetation samples. The CY 2001

analytical results are found in Appendix E of this
report. The detailed statistical analyses are
documented in 2001 Data Analysis in Support of
the Annual Site Environmental Report
(SNL 2002c¢). Radiological parameters include:

*  Gamma-emitting radionuclides — Gamma
spectroscopy is used to detect the emission of
gamma radiation from radioactive materials.
Radionuclide identification is possible by
measuring the spectrum of gamma energies
associated with a sample, since each
radionuclide has a unique and consistent series
of gamma emissions. Cesium-137 (Cs-137) is
an example of a long-lived gamma emitter that
is prevalent in the environment (as fallout from
historical nuclear weapons testing) and is used
as a possible indicator of environmental
contamination from reactor facilities.

o Tritium (HP) radioisotope -H?is aradioactive
isotope of hydrogen with a half-life of 12.5
years. Unlike the most common element of
hydrogen (,H"), which has a single proton in
its nucleus, H? contains one proton and two
neutrons. Trittum occurs naturally at low levels
in the environment and is also a common
material in nuclear weapons research and
development.

e Uranium — Uranium occurs naturally in soils
and may also be present as a pollutant in the
environment due to past testing conducted at
SNL/NM. Total uranium (U, ) analysis is used
to measure all uranium isotopes present in a
sample. Ahigh U_ measurement may trigger
an isotope-specific analysis to determine the
possible source of uranium (natural or
man-made, enriched or depleted).

e External gamma radiation exposure rates -
TLDs are used to measure ambient gamma
exposure rates. Several natural gamma
radiation sources exist, including cosmic
radiation and radioactive materials that exist
in geologic materials at SNL/NM. Many
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TABLE 4-2. On-site Terrestrial Surveillance Locations and Sample Types

There are 39 on-site sampling locations.

Location
Number Sampling Location Soil | Sediment | Vegetation | TLD
1 Pennsylvania Ave. X X
2NW Mixed Waste Landfill (MWL) (northwest) — — X
2NE * MWL (northeast) — —
2SE MWL (southeast) —
2SW MWL (southwest) —
3 Coyote Canyon Control X X
6 TA-III (east of water tower) X X X
7* Unnamed Arroyo (north of TA-V) X X
20 * TA-IV (southwest) (KAFB Skeet Range) X — X
31 TA-II Guard Gate X
328 TA-II, Bldg. 935 (south bay door) —
32E TA-II, Bldg. 935 (east personnel door) —
33 Coyote Springs X X
34 Lurance Canyon Burn Site X X
35 Chemical Waste Landfill (CWL) X X
41 TA-V (northeast fence) X X
42 TA-V (east fence) X — X
43 TA-V (southeast fence) X — X
45 Radioactive and Mixed Waste Management X X X
Facility (RMWMEF), TA-III (northwest corner)
45E RMWMEF, TA-III (east fence) X
46 TA-II (south corner) X X X
47 Tijeras Arroyo (east of TA-IV) X
48 Tijeras Arroyo (east of TA-II) X
49 Near the Explosive Components Facility (ECF) X —
51 TA-V (north of culvert) X X
52 TA-III, northeast of Bldgs. 6716 and 6717 X X
53 * TA-III south of long sled track —
54 TA-III, Bldg. 6630 X
55 Large Melt Facility (LMF), Bldg. 9939 X X
56 TA-V, Bldg. 6588 (west corner) X
57 TA-IV, Bldg. 970 (northeast corner) X
66 KAFB Facility X —
72 Arroyo del Coyote (midstream) X
74N TA-IV, Tijeras Arroyo (midstream) X
75 Arroyo del Coyote (down-gradient) X
76 Thunder Range (north) X
77 Thunder Range (south) X
78 School House Mesa X
79 Arroyo del Coyote (up-gradient) —
NOTE: *Replicate sampling locations: In addition to single samples taken for each medium, two replicate samples are

collected for internal checks on comparability of sampling and analysis.
TLD = thermoluminescent dosimeters

173

TA = Technical Area
KAFB = Kirtland Air Force Base

” = Indicates location not sampled during CY 2001 either due to error or no vegetation present
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TABLE 4-3. Perimeter Terrestrial Surveillance Locations and Sample Types

There are 17 perimeter sampling locations.

Location

Number Sampling Location Soil | Sediment | Vegetation TLD
4 Isleta Reservation Gate X X X
5 McCormick Gate X — X
12 Northeast Perimeter X X
16 Four Hills X X
18 North Perimeter Road X
19 USGS Seismic Center Gate X X
39 Northwest DOE Complex X
40 TA-I, northeast (by Bldg. 852) X
58 North KAFB Housing X —
59 Zia Park (southeast) X
60 Tijeras Arroyo (down-gradient) X X X
61 Albuquerque International Sunport (west) X
63 No Sweat Boulevard X
64 * North Manzano Base X —
65E Tijeras Arroyo, east (up-gradient) X X
73 * Tijeras Arroyo (up-gradient) X
80 Madera Canyon X

NOTE: *Replicate sampling locations: In addition to single samples taken for each medium, two replicate samples are

collected for internal checks on comparability of sampling analysis.
TLD = thermoluminescent dosimeter

113

” = Indicates location not sampled during CY 2001

USGS = U.S. Geological Survey

TABLE 4-4. Off-site Terrestrial Surveillance Locations and Sample Types
There are 16 off-site sampling locations within a 25-mile radius of SNL/NM.

Location

Number Sampling Location Soil | Sediments | Vegetation TLD
8 Rio Grande, Corrales Bridge (up-gradient) X X X
9 Sedillo Hill, I-40 (east of Albuquerque) X X
10 Oak Flats X — X
11* Rio Grande, Isleta Pueblo (down-gradient) X X X X
21 Bernalillo Fire Station 10, Tijeras X
22 Los Lunas Fire Station X
23 Rio Rancho Fire Station, 19th Ave. X
24 Corrales Fire Station X
25 Placitas Fire Station X — X
26 Albuquerque Fire Station 9, Menaul NE X
27 Albuquerque Fire Station 11, Southern SE X
28 Albuquerque Fire Station 2, High SE X
29 Albuquerque Fire Station 7, 47th NW X
30 Albuquerque Fire Station 6, Griegos NW X
62 East resident X —
68 Las Huertas Creek X

NOTE: *Replicate sampling locations: In addition to single samples taken for each medium, two replicated
samples are collected for internal checks on comparability of sampling and analysis.
TLD = thermoluminescent dosimeter

“—” = Indicates location not sampled during CY 2001
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sources of man-made gamma radiation also
exist at SNL/NM, such as reactor and
accelerator facilities. The TLD network was
established to determine the regional gamma
exposure rate due to natural sources and to
determine the impact, if any, of SNL/NM’s
operations on these levels. The dosimeters are
placed on aluminum poles at a height of
approximately one meter, and are exchanged
and measured quarterly (January, April, July,
and October) at 34 on-site, perimeter, and oft-
site locations.

Radiological Results

The results of the statistical analysis showed no
on-site or perimeter soil, sediment, or vegetation
locations that were both higher than off-site and
with an increasing trend (Priority-1). Several
locations were identified as either Priority-2 or
Priority-3 (higher than off-site or increasing trend).
The Priority-2 and Priority-3 locations and
parameters are listed in Tables 4-5 through 4-7.

Cs-137

Three perimeter locations (12, 64, and 80) continue
to be identified as Priority-2 (higher than oft-site)
for Cs-137 in surface soils. Locations 12 and 80
are located on the U.S. Forest Service (USFS) land
withdrawn area. Location 64 is located north of
Manzano Base, near the KAFB boundary. Cs-137
is prevalent in surface soils worldwide. Higher
Cs-137 at these sample locations is a result of their
being at a higher elevation and not due to SNL/NM
operations. It should also be noted that one oft-
site location (9) showed an increasing trend for
Cs-137 in soil. Location 9 is at Sedillo Hill, east
of Albuquerque. The reported results at this
location ranged from 0.08 to 0.683 pCi/g.

One on-site location (75) was identified as
Priority-3 (increasing trend) for Cs-137 for
sediments. This is the first time this location has

been observed. Location 75 is located in the
Arroyo de Coyote (down-gradient). The recorded
values for Cs-137 ranged from 0 to 0.143 pCi/g;
there was no statistical difference when compared
to the off-site values.

All other locations were identified as Priority-4
(consistent with off-site results and no increasing
trends) for Cs-137 for vegetation.

Tritium

No locations were identified as Priority-1 in CY
2001. Although not sampled in CY 2001, two on-
site locations (2NE and 32E) are still identified as
Priority-2 (higher than off-site) for trittum in soils.
These locations have been identified in past years,
and are associated with ER sites. Location 2NE
(ER Site 76) is located just outside the Mixed
Waste Landfill (MWL) in Technical Area I1I (TA-
IIT) and location 32E (ER Site 159) is located
outside Building 935 in Technical Area II (TA-
IT). Although elevated, the concentration of H*at
these locations does not present a hazard to
workers in these areas. It should be noted that
both locations 2NE and 32E show a decreasing
trend for H®. Both locations have shown a
significant decrease in the amount of H® present
from 1997 through 2000. Location 2NE had a
maximum concentration of 43.0 pCi/mL in 1997
with a minimum concentration of 1.48 pCi/mL in
2000 while location 32E had a maximum
concentration of 98.0 pCi/mL in 1997 with a
minimum concentration of 0.181 pCi/mL in 2000.

Location 2NE was also noted to be Priority-2 for
H?in vegetation. (Again, this location was not
sampled during CY 2001.) Although elevated, the
concentration of H? at these locations does not
present a hazard to workers in these areas.

All locations were identified as Priority-4 for H?
in sediment.

TABLE 4-5. Summary Statistics for Soil Locations (1997-2001) Noted as PRIORITY-2 During

Calendar Year 2001
Sample Std

Analyte Units Location Size Average | Median Dev Min Max
Cesium-137 | pCi/g 12 5 1.108 1.20 0.416 | 0.430 [ 1.54
64 5 0.890 0.84 0.408 | 0.435 | 1.40

80 5 0.819 0.78 0.632 | 0.050 | 1.50

Tritium pCi/mL 2NE 4 14.02 5.80 19.66 1.48 43.0
32E 4 2481 0.54 48.79 | 0.181 | 98.0

NOTE: Std Dev = Standard deviation
pCi/g = picocurie per gram
pCi/mL = picocurie per milliliter

Total Uranium
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TLD
TLD exposure by quarter and location class for
2001 is shown in Appendix E, Table E-20.

Data for 1997 through 2001 was analyzed to
determine if any statistical differences were
observed for either location class (on-site,
perimeter, or community) or year. The statistical
analysis did show that TLD exposure for 1999 was
higher than any other year while the total exposure
for 2000 and 2001 were significantly less than any
other year. TLD exposure for community locations
were significantly less than on-site or perimeter
locations. (Note: There was no statistical
difference between on-site or perimeter locations.)
Table 4-8 shows the overall summary statistics for
TLD Exposure for 1997 -2001. Figure 4-3 shows
the TLD exposure by year and location class.

Data for locations 20 and 39 are incomplete for
CY 2001, so the data for these locations are not
included in the annual summary statistics.

4.1.5 Non-Radiological Parameters and
Results

All soil, sediment, and vegetation samples are
analyzed for the following 21 metals:

Aluminum (Al) Antimony (Sb)
Arsenic (As) Barium (Ba)
Beryllium (Be) Cadmium (Cd)
Chromium (Cr) Cobalt (Co)
Copper (Cu) Iron (Fe)

Lead (Pb) Magnesium (Mg)
Manganese (Mn) Mercury (Hg)
Nickel (Ni) Potassium (K)
Selenium (Se) Silver (Ag)
Thallium (TI) Vanadium (V)
Zinc (Zn)

TABLE 4-6. Summary Statistics for Vegetation Locations (1997-2001) Noted as PRIORITY-2

During Calendar Year 2001

Sample Std
Analyte Units Location Size Average | Median Dev Min Max
Tritium pCi/mL 2NE 4 6.66 5.47 6.76 0.68 15.0

NOTE: Std Dev = Standard deviation
pCi/g = picocurie per gram
pCi/mL = picocurie per milliliter

TABLE 4-7. Summary Statistics for Sediment Locations (1997-2001) Noted as PRIORITY-3

During Calendar Year 2001

Sample Std
Analyte Units Location Size Average | Median Dev | Min Max

Cesium-137 pCi/g 75 4 0.073 0.074 0.060 0 0.143

NOTE: Std Dev = Standard deviation
pCi/mL = picocurie per milliliter
TABLE 4-8. Summary Statistics for TLD Exposure, 1997 - 2001
Location No. of
Class Obs Average Median Std Dev Minimum Maximum

Community 59 92.04 90.4 11.18 73.2 116.9

Perimeter 32 96.87 95.9 10.62 78.9 127.2

On-Site 66 98.37 973 9.40 82.7 119.7

NOTE: Ifalocation had missing data for one quarter, it was excluded from the analysis for the year.

TLD = thermoluminescent dosimeter

Std Dev = standard deviation
Obs = observations
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All metals, except for mercury, are determined
using the Inductively Coupled Plasma-Atomic
Emission Spectrum (ICP-AES) method. Mercury
is determined by the Cold Vapor Atomic
Absorption (CVAA) method.

The CY 2001 analytical results are found in
Appendix E of this report. The detailed statistical
analyses are documented in 2001 Data Analysis

in Support of the Annual Site Environmental
Report (SNL 2002c¢).

Non-Radiological Results

The results of the statistical analysis showed one
perimeter soil sampling location (64) with
manganese results that were both higher than off-
site and with an increasing trend (Priority-1). No
other on-site or perimeter locations were identified
as Priority-1 (soil, sediment, or vegetation).
Several locations were identified as either Priority-
2 or Priority-3 (higher than off-site or increasing
trend). The Priority-2 and Priority-3 locations and
parameters are listed in Tables 4-9 and 4-10.

Several metals were listed as Priority-4 for all soil,
sediment, and vegetation samples: antimony,
arsenic, beryllium, chromium, copper, mercury,
nickel, selenium, silver, and thallium.

Aluminum

One on-site location (52) and one perimeter
location (65E) were identified as Priority-2 (higher
than off-site) for aluminum in surface soils. The
concentration at both locations is well within the
range of background identified for New Mexico
surface soils and is expected to be naturally
occurring.

All sediment and vegetation samples, and the
remaining soil sample locations were identified
as Priority-4 for aluminum.

Barium

One on-site location (3) was identified as
Priority-2 (higher than off-site) and one perimeter
location (80) was identified as Priority-3
(increasing trend) for barium in surface soils. The
concentration of barium at both locations is well
within the range of background identified for New
Mexico surface soils and is expected to be
naturally occurring.

All sediment and vegetation samples, and the
remaining soil sample locations were identified
as Priority-4 for barium.
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TABLE 4-9. Summary Statistics for All Locations (1997-2001) Identified as PRIORITY-2 for Metals
During Calendar Year 2001 (all units in mg/kg)

Location Sample Std
Matrix Analyte Type Location Size Average Dev Min Max
Soil Aluminum On-site 52 5 15160 2479 11700 [ 18000
Perimeter 65E 5 15540 5626 8300 24000
Barium On-site 3 5 266 121 99 400
Cadmium On-site 20 5 1.81 0.85 0.5 2.8
Cobalt Perimeter 64 5 8.10 0.88 7 9.07
Perimeter 65E 5 9.26 2.73 5.2 12
Iron Perimeter 64 5 18960 1877 17000 [ 21700
Perimeter 65E 5 21740 6187 12000 [ 28000
Lead On-site 20 5 1435 2203 62.6 5300
Magnesium On-site 3 5 5142 1565 2900 6600
Perimeter 64 5 6442 957 5600 7770
Perimeter 65E 5 7986 2748 3900 11000
Manganese Perimeter 65E 5 559 207 220 750
Potassium Perimeter 60 5 3752 239 3380 4000
Perimeter 65E 5 4786 1673 2200 6800
Vanadium Perimeter 65E 5 38.4 10.2 23 50
Zinc Perimeter 64 5 73.2 7.0 65 78.9
Perimeter 65E 5 79.2 26.4 41 110
Sediment Iron On-site 74N 5 14520 5626 8500 23000
Vanadium On-site 74N 5 28.1 10.9 16 45
Vegetation Magnesium Perimeter 60 4 4625 1387 3000 6300
NOTE: Std Dev = Standard deviation
mg/kg = milligram per kilogram
TABLE 4-10. Summary Statistics for Soil Locations (1997-2001) Identified as PRIORITY-3
for Metals During Calendar Year 2001 (all units in mg/kg)
Location Sample Std
Matrix Analyte Type Location Size Average Dev | Min Max
Soil Barium Perimeter 80 5 140 20 120 171
Cobalt Perimeter 80 5 4.82 0.70 4 5.78
Lead On-site 33 5 14.6 1.1 13 15.6
Manganese | On-site 33 5 318 33 280 368
Perimeter 80 5 281 28 240 319
Potassium Perimeter 80 5 2462 441 | 2000 | 3060
Zinc Perimeter 33 5 59.9 15.7 43 82.3
Sediment Magnesium | Perimeter 65E 5 2262 265 | 1800 | 2460

NOTE: Std Dev = Standard deviation
mg/kg = milligram per kilogram
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Cadmium

One on-site location (20) continues to be identified
as Priority-2 for cadmium in surface soils. This
location is associated with the old KAFB skeet
range and the elevated cadmium is associated with
the operation of the skeet range. Although the
cadmium is recognized as a contaminant (in
addition to natural background concentration) at
this site, the concentration is within the range of
background for New Mexico surface soils, and
well below the NMED’s soil screening levels
(SSLs) (NMED 2000).

All sediment and vegetation samples, and the
remaining soil sample locations were identified
as Priority-4 for cadmium.

Cobalt

Two perimeter locations (64 and 65E) continue to
be identified as Priority-2 (higher than off-site)
and one perimeter location (80) was identified as
Priority-3 (increasing trend) for cobalt in surface
soils. The concentration at all three locations is
well within the range of background for cobalt in
New Mexico surface soils and is expected to be
naturally occurring.

All sediment and vegetation samples, and the
remaining soil sample locations were identified
as Priority-4 for cobalt.

Iron

Two perimeter locations (64 and 65E) continue to
be identified as Priority-2 (higher than off-site)
for iron in surface soils and one on-site location
(74N) was identified as Priority-2 for iron in
sediments. The concentration at all three locations
is well within the range of background for iron in
Western U.S. surface soils and is expected to be
naturally occurring.

All vegetation samples, and the remaining soil and
sediment sample locations were identified as
Priority-4 for iron.

Lead

One on-site location (20) continues to be identified
as Priority-2 (higher than off-site) and one on-site
location (33) was identified as Priority-3
(increasing trend) for lead in surface soils.

Location 20 is associated with the old KAFB skeet
range and the elevated lead is associated with the
operation of the skeet range. Although lead is
recognized as a contaminant (in addition to the
natural background concentration) at this site, the
concentration is well below the NMED’s SSLs
(NMED 2000).

The lead concentration at location (33) is within
range of background for lead in New Mexico
surface soils and is expected to be naturally
occurring.

All sediment and vegetation samples and the
remaining soil sample locations were identified
as Priority-4 for lead.

Magnesium

One on-site location (3) and two perimeter
locations (64 and 65E) were identified as Priority-2
(higher than off-site) for magnesium in surface
soils. One perimeter sediment location (65E) was
identified as Priority-3 (increasing trend) and one
perimeter vegetation location (60) was identified
as Priority-2 (higher than off-site). The
concentration at all soil and sediment locations is
within the range of background for magnesium in
New Mexico surface soils.

All remaining soil, sediment, and vegetation
samples were identified as Priority-4 for
magnesium.

Manganese

One perimeter location (64) was identified as
Priority-1 (higher than off-site and increasing
trend) for manganese in surface soils. In addition,
one perimeter location (65E) was identified as
Priority-2 (higher than off-site) and one on-site
(33) and one perimeter (80) location were
identified as Priority-3 (increasing trend) for
manganese in surface soils.

Possible causes for the Priority-1 designation at
location 64 are being investigated. This location
has routinely been identified as higher than
off-site, but this is the first year that an increasing
trend has been identified. It is suspected that the
change in analytical laboratories that occurred in
CY 2000 is the cause of the increasing trend. The
increasing trend can be seen in Figure 4-4. The
concentration at location 64, as with the other
locations, is within the range of background for
manganese in New Mexico surface soils, and the
concentration does



4-14

2001 Annual Site Environmental Report

700
] 637 M 638
600
| W520------ ..o [} 510 A different analytical laboratory
500 U was used beginning in the year
2000.
Z 400
g, ]
= 1___Off-site Average =337.4_________________ ]
= ]
& 300
Summary Stats:
Loc 64 Average = 561.0
1 Offsite Average = 337.4
200
100
0
1997 1998 2000 2001

FIGURE 4-4. Observed Concentration of Manganese Within Western U.S. Surface Soil Limits

(30-500 mg/kg)

not indicate a risk (it is well below the New Mexico
SSLs). Figure 4-4 shows the concentrations of
manganese at location 64 over the past five years.

All sediment and vegetation samples, and the
remaining soil sample locations were identified
as Priority-4 for manganese.

Potassium

Two perimeter locations (60 and 65E) were
identified as Priority-2 (higher than off-site) for
potassium in surface soils. One perimeter location
(80) was identified as Priority-3 (increasing trend).
All soil concentrations are within soil
concentrations identified in the Western U.S. soils
concentrations.

All sediment and vegetation samples, and the
remaining soil sample locations were identified
as Priority-4 for potassium.

Vanadium

One perimeter location (65E) was again identified
as Priority-2 (higher than off-site) for vanadium
in surface soils. One on-site location (74N) was

identified as Priority-2 for vanadium in sediments.
The concentration at both locations is within the
range of background for vanadium in New Mexico
surface soils.

All vegetation locations and the remaining soil and
sediment locations were identified as Priority-4
for vanadium.

Zinc

Two perimeter locations (64 and 65E) were again
identified as Priority-2 (higher than off-site) for
zinc in surface soils. One on-site location (33)
was identified as Priority-3 (increasing trend) for
zinc in surface soils. The concentration at
locations 64 and 33 were within the range
background for zinc in New Mexico surface soils.
Location 65E had two values that were outside
the range for New Mexico surface soil
concentrations, but both of these values were
observed prior to the change in analytical
laboratories in 2000.
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All sediment and vegetation locations, and the
remaining soil locations were identified as
Priority-4 for zinc.

4.2 Ecological Surveillance

Biota monitoring began in 1996 as an additional
element of environmental monitoring within the
Terrestrial Surveillance Program. The biota data
collected are a part of the suggested requirements
under DOE Order 5400.1 (DOE 1990). Data are
collected on small mammal, reptile, amphibian,
bird, and plant species currently inhabiting SNL/
NM. Data are also collected in support of
Facilities and the National Environmental Policy
Act (NEPA) Program. Data collected includes
information on population abundance, species
diversity, and land use patterns.

TA-II Monitoring Study

Site-specific monitoring was conducted from June
through September 2001. The study site is located
at the perimeter of TA-II and the control site in
the southeastern end of the perimeter fence
separating KAFB and Isleta Pueblo (SNL 2000j).
Baseline data sets are compiled through visual
population counts of plants and mark-and-release
trapping of animals. Information collected
includes species information, sex, various body
dimensions, and number of recaptures. During
the study, a total of 20 animal species and 42 plant
species were recorded (Table 4-11).

Contamination data sets are compiled through
tissue samples collected at the study sites. Whole
body tissue analysis helps to determine if
contaminant loads are present within the biota.

Tissue samples are analyzed for H, U , gamma
spectroscopy, ICP-20 metals, and strontium-90.
The two sample t-test was used in the analysis of
analytes exceeding the minimum detectable
activity (MDA). These analytes were then
compared between the study site and control site
in order to determine if a statistically significant
variation in analyte concentrations occurred. No
analytes exhibited a concentration difference
between the two sites.
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TABLE 4-11. Species Identified in TA-lIl Monitoring Study During Calendar Year 2001

BIRDS
Mourning dove Zenaida macroura Northern mockingbird Mimus polyglottos
Western meadowlark Sturnella neglecta Loggerhead shrike Lanius ludovicianus

American robin

Turdus migratorius

European starling

Sturnus vulgaris

Western kingbird

Tyrannus verticalis

Black-chinned hummingbird

Archilochus alexandris

House finch

Carpodacus mexicanus

Barn swallow

Hirundo rustica

Say’s phoebe

Sayornis saya

Canyon Towhee

Pipilo fuscus

Broad-tailed

Selasphorus platycercus

hummingbird

MAMMALS
Deer mouse Peromyscus maniculatus White-footed mouse Peromyscus leucopus
Silky pocket mouse Perognathus flavus Desert shrew Notiosorex crawfordi

REPTILES

New Mexico whiptail

Cnemidophorus neomexicanus

Great Plains skink

FEumeces obsoletus

Side-blotched lizard Uta stansburiana

PLANTS
Purple three-awn Aristida purpurea Nightshade Solanum eleagnifolium
Cresent milkvetch Astragalus amphioxys Scaly globe mallow Sphaeralcea leptophylla
Hoary Aster Machaeranthera canescens Spike dropseed Sporobolus contractus
Six-weeks grama Bouteloua barbata Ring muhly Muhlenbergia torreyi

Black grama

Bouteloua eriopoda

Four-wing saltbush

Atriplex canescens

Hoffmannseggia Caesalpinia drepanocarpa Summer cypress Kochia scoparia

Rush pea Caesalpinia jamesii Annual Goldenweed Machaeranthera gracilis
Alkali weed Cressa truxillensis Globe mallow Sphaeralcea angustifolia
Mesa dropseed Sporobolus flexuosus Perennial golden- weed Machaeranthera pinnatifida
Snakeweed Gutierrezia sarothrae Nuttall locoweed Astragalus nuttallianus
Winterfat Krascheninnikovia lanata Soapweed Yucca Yucca glauca

Bladderpod Lesquerella fendleri Buffalo grass Buchloe dactyloides

Globe mallow Sphaeralcea incana Rush pea Caesalpinia jamesii

New Mexico porcupine Stipa neomexicana Fluff grass Dasyochloa pulchella
grass

Club cholla Opuntia clavata Hairy evolvulus Evolvulus nuttallianus
Galleta Pleuraphis jamesii Plains prickly pear Opuntia polyacantha
Purple sage Psorothamnus scoparius Gramma grass cactus Sclerocactus papyracantha
Tumbleweed Salsola kali Bush muhly Muhlenbergia porteri
Burro grass Scleropogon brevifolius Tree cholla Opuntia imbricata

NOTE: TA = Technical Area
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Chapter Summary

Sandia National Laboratories, New Mexico
(SNL/NM) conducts air quality monitoring and
surveillance under three programs: (1) the Clean
Air Network (CAN) Program, (2) the National
Emission Standards for Hazardous Air Pollutants
(NESHAP) Program, and (3) the Air Quality
Compliance (AQC) Program.

Meteorological monitoring and ambient air
surveillance are conducted by the CAN Program
within the Environmental Management (EM)
Department. In 2001, data was collected from
eight meteorological towers located throughout
KAFB. The data collected from the
meteorological towers provide air dispersion and
transport modeling information. The ambient air
surveillance data is utilized to establish
background concentration levels for pollutants of
concern and evaluate potential effects of Sandia
Corporation’s operations on air quality.

The NESHAP Program monitors radionuclide air
emissions at 18 facilities (16 point and two diffuse
emission sources). As required by the U.S.
Environmental Protection Agency (EPA), the

p
Environmental Snapshot ‘@g

* In 2001, SNL/NM earned the “Large
Business Air Quality Pollution
Prevention (P2) Award for 2001”
given by the New Mexico Facility
Managers Network.

- %

NESHAP Program must assess the dose to the
maximally exposed individual (MEI) for
radionuclide air emissions. In 2001, the MEI dose
was 0.0030 mrem/yr, lower than the EPA limit of
10 mrem/yr.

The AQC Program maintains compliance with
Title V regulations. In 1996, a Title V Operating
Permit Application was submitted to the City of
Albuquerque. Issuance of a final permit was
anticipated in 2001. To date, the City of
Albuquerque has yet to issue the final permit.

T AR o R b

SNL/NM personnel surveying a meteorological tower location.
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The following three programs at SNL/NM conduct
air quality monitoring and surveillance:

«  CAN Program - conducts meteorological
monitoring and ambient air surveillance.

- NESHAP Program - coordinates with facility
owners to meet radiological air emission
regulations.

- AQC Program - ensures that all
nonradiological air emission sources at SNL/
NM, such as generators, boilers, chemical
users, and vehicles meet applicable air quality
standards.

5.1 METEOROLOGICAL
MONITORING PROGRAM

The Meteorological Monitoring Program at
SNL/NM commenced operations in 1994. The
main objective of the Meteorological Monitoring
Program is to provide site-specific representative
data for SNL/NM. Data from the Meteorological
Monitoring Program supports various operations
and programs across SNL/NM. The data is used
for air dispersion and transport modeling, to
support emergency response activities, and to
support regulatory permitting and reporting
processes. Additional uses of meteorological data
include the support of various environmental
activities and programs, and providing data to
SNL/NM’s research and development (R&D)
projects.

U.S. Department of Energy (DOE) Orders and
regulations applicable to the Meteorological
Monitoring Program are listed in Appendix B.

Tower Instrumentation

SNL/NM conducts meteorological monitoring
through a network of eight meteorological towers
located throughout Kirtland Air Force Base
(KAFB) on or near SNL/NM property. The
network includes:

«  Six 10-meter towers,
«  One 50-meter tower, and
«  One 60-meter tower.

Routine instrument calibrations and weekly tower
site visits are performed as part of the Quality
Assurance (QA) Program for the monitoring

network. Both meteorological and ambient air
monitoring (Section 5.2) are conducted under the
CAN Program within the EM Department. The
CAN network of meteorological towers and
ambient air monitoring locations are shown in
Figure 5-1.

5.1.1 Meteorological Monitoring Results

The A36 60-meter tower is used to describe general
meteorology at SNL/NM due to its central
geographic position and availability of data at all
instrument levels. Data taken at the A15 50-meter
tower, while close to the densely populated area
of SNL/NM, shows micro-scale urbanization
effects and is not used to describe general
meteorology. The 2001 annual climatic summary
for tower A36 is shown in Table 5-1.

In general, the annual statistics for each of the
towers are similar; however, daily meteorology
varies considerably across the CAN network. This
real-time variability of meteorological conditions
has implications on transport and dispersion of
pollutants, which are important in atmospheric
emergency release scenarios and air dispersion
modeling. Figure 5-2 shows some of the extremes
and variations found in meteorological
measurements across SNL/NM.

4 N

Meteorological
Monitoring Towers

All meteorological towers are instrumented
to measure temperature and wind velocity*
at 3- and 10-meter levels, with the exception
of tower A15, which only has a 10-meter
level. Temperature and wind velocity are
also measured at the top of the two tallest
towers (50- and 60-meters).

Additionally, relative humidity is measured
at the 3-meter level. Rainfall is measured at
the 1-meter level at towers A36, A21, and
SC1. Barometric pressure is measured at the
2-meter level at towers A36 and A21.

*Including the standard deviation of horizontal wind
direction (sigma theta).

-
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FIGURE 5-1. The Clean Air Network (CAN) of Meteorological Towers
and Ambient Air Monitoring Stations
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TABLE 5-1. 2001 Annual Climatic Summary from Tower A36

Feb | Mar | Apr

May June | July

Dec Totals

Temperature (°C)
Daily Max 6.67) 10.41| 1590 19.000 25.35 27.60| 26.42| 27.41 24300 2031 1559 9.76 19.1
Daily Min 436 232 3.18] 647 9.36| 1556 21.06| 19.82] 16.55 10.81] -3.59 -3.59 7.4
Average 0.91 6.04 859 13.70| 19.90 24.24] 24.66 22.90 21.55 1578 859 2.51 14.1
Temperature Extremes (°C)
High 12.35] 18.52] 23.45] 27.01] 32.46| 35.39] 34.97| 33.300 31.98 26.84| 21.55 15.45 354
Low -11.51) -8.49] -3.29 0.04 231 690 15.62] 12.73 6.09 2.83 -6.90 -9.17 -11.5
Relative Humidity (%)

| 42.13] 39.52| 41.85 28.55 17.82] 33.71] 37.51] 39.89 29.90| 61.17] 56.22| 52.17] 40.0
Precipitation (cm)
Monthly 0.81 066 0.89 1.17 0.89 3.25 246 249 064 003 196 1.07 163
24 HourMax |  0.33] 028 0.51] 051 043 229 127 048 036 003 094 046 2.3
Wind (m/s)
Monthly 356 3.73| 391 4.51| 449 423 3.52 347 355 357 343 297 3.7
24 Hour Max | 11.04f 7.56 9.57 9.100 8.16 730 7.01 535 573 650 737 6.11 110
Max Gust 2525 21.25] 21.25 26.05 22.05 23.65 23.65 25.25 23.65 18.85 22.05 22.05 26.1
Barometric Pressure (mb)

| 835.84 833.82] 832.39| 833.04] 833.64| 834.77 836.99| 838.38] 836.76| 836.10| 836.14] 834.67 835.2

NOTE: Conversions to English Units: Temperature .... °F =(1.8)( °C) + 32
mph = (2.2369)(m/s)
in. = (2.54)(cm)

Wind Speed .....
Rainfall

5.1.2 Wind Analysis

Annual wind roses for three locations across
SNL/NM are illustrated in Figure 5-3. A wind
rose is a graphical presentation of wind speed and
direction frequency distribution. Wind direction
is the true bearing when facing the wind (the
direction from which the wind is blowing). As
shown in Figure 5-3, wind directions and speeds
can vary significantly across SNL/NM. Although
not shown, the annual wind frequency distribution
for Technical Area I (TA-I) shows yet another
pattern with the greatest direction frequency from
the east and east-northeast, as winds blow from
Tijeras Canyon. The predominant wind direction
at most locations is produced by topographic
influences that also create nocturnal drainage
flows.

A comparison of the A15 tower wind speed data
with the rest of the CAN network reveals building
effects on wind speed. The larger percentage of
calms and low wind speeds produces the lowest
average annual wind speed, as shown in
Figure 5-2. In addition to the lower wind speeds,
stability class frequency (not shown in the table)

°C = degree centigrade
cm = centimeter

m/s = meters per second
mb = millibars

is also affected by the variations in wind direction
by flow around and over buildings. The diurnal
pattern of wind flow common through many areas
KAFB is not apparent in the annual frequency
distribution. Figure 5-4 shows the day and night
wind frequency distributions for tower A36,
respectively. In general, the closer to the
mountains or canyons, the greater the frequency
of winds coming from the easterly directions at
night. Daytime wind patterns are not quite as
pronounced, but winds generally flow towards the
mountains or channel into the canyons.

5.2 AMBIENT AIR SURVEILLANCE

PROGRAM

Ambient air surveillance is conducted under the
CAN Program through a network of air monitoring
stations located throughout KAFB on or near
SNL/NM property. The primary objective of the
Ambient Air Surveillance Program is to show
compliance with the National Ambient Air Quality
Standards (NAAQS) (40 CFR 50) and New
Mexico Ambient Air Quality Standards
(NMAAQS). Ambient air surveillance is also
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Minimum Maximum Spread
. (m/sec) (m/sec) (m/sec)
Wlnd Speed ® Average Annual Wind Speed 2.88 3.97 1.07
tower A15 tower CW1
I ® Greatest Difference in Wind 5.81 9.36 3.55
Speed over 24 hours tower A15 tower KU1
® Greatest Difference in Daily 26.05 14.85 11.2*
Maximum Wind Speed tower A21 tower CW1
® Average Difference in
Daily Wind Speed 1.36 (all towers)

*Last of several occurrences at various locations.

Minimum Maximum Spread
(°c) (°c) ()
Temperature e Average Annual 13.79 1442 063
Temperature tower SC1 tower KU1
e Network Annual 1.7 36.2 47.9
Temperature Extremes tower MW1 tower A15
® Greatest Difference in Daily 12.3 211 8.8
Minimum Temperature tower A36 tower KU1
® Greatest Difference in -1 1.3 2.3
Average Daily Temperature tower SC1 tower A21
e Greatest Difference in Daily 3.8 8.49 4.66
Maximum Temperature tower CL1 tower SC1
Minimum Maximum Spread
(cm) (cm) (cm)
Pf@Clpltatlon e  Annual Precipitation 16.36 22.40 6.04
(Extremes)* tower A36 tower SC1
®  Daily Rainfall Variation 0 2.74 2.74
tower SC1
®  Greatest Monthly 251 4.95 244
Precipitation Difference to'werA% to-wer sci :
®  Greatest in Monthly Rainfall 4.95
tower SC1

NOTE: Winter precipitation that falls as snow
is underestimated (mostly at the SC1 tower)

01_5-2a.ai

FIGURE 5-2. Variations and Extremes in Meteorological Measurements
Across

the Meteorological Tower Network During Calendar Year 2001
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FIGURE 5-3. 2001 Annual Wind Roses for Towers CL1, A36, and SC1
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direction is the direction from which the wind is

blowing. Example - At night the wind blows
Wind Speed Class Boundaries from the north 4.7% of the time.

FIGURE 5-4. 2001 Annual Wind Roses for Daytime and Nighttime Wind Frequency at the A36 Tower
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The SC1 meteorological tower is located near the
foothills of the Manzanita Mountains on the east side
of KAFB.

effects, if any, from SNL/NM operations on the
public and the environment due to operations at
SNL/NM. DOE Orders and applicable regulations
are listed in Chapter 9 and Appendix B,
respectively.

Ambient air surveillance is performed at five
locations and is discussed below and illustrated in
Figure 5-1.

* Criteria Pollutant Monitoring Station
(CPMS) — There is one CPMS in the CAN
network, which is located in the most
populated area of SNL/NM on the northeast
corner of TA-I. The CPMS is used to perform
continuous monitoring for sulfur dioxide
(S0,), carbon monoxide (CO), nitrogen oxides
(NO ), and ozone (O,). Data are then compiled
into hourly averages. A particulate matter
(PM) is a part of the CPMS. Lead, a criteria
pollutant, is one of 23 metals analyzed from
PM samples at this station.

e PM Stations — There are four PM monitoring
locations (CPMS, A2PM, KUPM, and
CWPM) distributed throughout SNL/NM.
Samples are collected over a 24-hour period
starting and ending at midnight, every sixth
day. This schedule is consistent with the
National Air Sampling Program. Samples are
analyzed for 23 metals, gross alpha, gross beta,
beryllium-7, potassium-40, and total uranium.

*  Volatile Organic Compound (VOC) Stations
There are four VOC monitoring stations
(CSVOC, MDLVOC, CWVOC, and
A2VOC). VOC samples are collected once a
month over a 24-hour period.

important to establish background concentration
levels for pollutants of concern and evaluate the
New air quality standards for PM,, (with a
diameter equal to or less than 2.5 microns) were
finalized in 2001. The annual PM, , standard is
15 pg/m? and the 24-hour standard is 65 pg/m?.
SNL/NM plans to monitor for PM, . during 2002.

5.2.1 Ambient Air Monitoring Results

Criteria Pollutants

In 2001, the automated data recovery for criteria
pollutants was 94.1 percent for SO,, 59.5 percent
for NO_, 95.1 percent for CO, and 92.8 percent
for O,. Table 5-2 lists the results from the CPMS
and compares them to NAAQS and NMAAQS for
criteria pollutants.

Although violations of annual federal standards
for criteria pollutants are not allowed, exceedences
for short-term standards are allowable once a year.
State standards also allow short-term exceedences
due to meteorological conditions such as in the
case

of an atmospheric inversion where air mixing may
be extremely restricted.

PM

Data recovery for PM (with a diameter equal to
or less than 10 microns) was 56 percent complete
based on an every-sixth-day sampling schedule.
The highest daily particulate loading (103 pg/m?)
occurred at the KUPM site (Table 5-2). This
station also had the highest annual loading for
2001. Due to the variable number of samples per
season and site that existed as a result of the poor
data recovery, no additional meaningful
comparisons between stations can be made.
During 2001, there were no violations or
exceedences of federal or state standards for PM .

All filters collected from the PM  stations that
have complete field data are analyzed for 23
metals plus five radionuclides (gross alpha, gross
beta, beryllium-7, potassium-40, and uranium).
Filters are collected every sixth day and are
consolidated into monthly composites for
analyses. In 2001, monthly composites varied
from one to five filters per month, depending on
the sampling schedule and missed samples.
Analyses are conducted by an EPA-approved off-
site laboratory. The laboratory results for the
samples are subtracted from the monthly blank
analysis and are averaged over the year. Due
to the lack of appropriate monthly blanks and
data quality problems, results for 2001 cannot be
reliably calculated. Problems were corrected in
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P
Criteria Pollutants

The EPA has listed the following as criteria pollutants:

SO0, is a primary contributor to acid rain and lower visibility resulting largely from coal and oil combustion,
steel mills, refineries, pulp and paper mills, and from nonferrous smelters.

NO, is a reddish brown, highly reactive gas. NO, is an important precursor for both O, and acid rain.
The two major emission sources for NO, are transportation and stationary fuel combustion, such as
electric utility and industrial boilers.

CO is a colorless, odorless, and poisonous gas produced by incomplete burning of carbon fuels.
Most CO emissions nationwide come from motor vehicles. Other major CO sources include wood-
burning stoves, incinerators, and industrial sources.

0, is a photochemical oxidant and a primary ingredient in smog. Although O,is an important component
of the upper atmosphere to shield the earth from harmful ultraviolet light, it is an air quality concern at
ground level. O,is formed with sunlight through a complex chemical reaction involving VOC and NO,,
precursors.

PM is dust, dirt, soot, smoke, and liquid droplets directly emitted into the air by sources such as
factories, power plants, cars, construction activities, fires, and natural windblown dust. PM,, (with a
diameter equal to or less than 10 microns) is considered a criteria pollutant because it poses an
inhalation hazard. PM, ; (with a diameter equal to or less than 2.5 microns) is considered a criteria
pollutant because it is respirable into the lungs.

TABLE 5-2. 2001 Criteria Pollutant Results as Compared to Regulatory Standards

Criteria Averaging Unit NMAAQS NAAQS Yearly Summary of
Pollutant Time Standard Standard Measured
Concentrations
Carbon Monoxide 1 hour ppm 13.1 35 4.60
8 hours ppm 8.7 9 2.21
Nitrogen Dioxide 24 hours ppm 0.10 - 0.035
Annual ppm 0.05 0.053 0.009
Sulfur Dioxide$ 3 hours ppm - 0.50 0.011
24 hours ppm 0.10 0.14 0.006
Annual ppm 0.02 0.03 0.001
Ozone 1 hour ppm 0.12 0.12 0.066
8 hour ppm - 0.080 0.062
PM 24 hours ng/m’ - 150 103
Annual ug/m’ - 50 15.9
PM,; 24 hours ug/m3 - 65 -
Annual wg/m’ - 15 -
Total Suspended 7 days ng/m’ 110 - -
Particulates 30 days ng/m’ 90 - -
Lead 30 days pg/m’ - - NA
Any quarter | pg/m’ - 1.5 NA

NOTE: ppm = parts per million
pg/m> = micrograms per cubic meter
NMAAQS = New Mexico Ambient Air Quality Standards
NAAQS = National Ambient Air Quality Standards
PM,, = particulate matter (diameter equal to or less than 10 microns)
PM, 5 = respirable particulate matter (diameter equal to or less than 2.5 microns)
YStandards are defined in pg/m?® and have been converted to ppm.
NA = not available



5-10 2001 Annual Site Environmental Report
e 2001 Ambient Air Monitoring N hqs set a MEI radiological dose }imit of 10
Results millirems per year (mrem/yr) resulting from all

Criteria Pollutants — There were no violations
or short-term exceedences in 2001. Measured
criteria pollutants were significantly below
maximum EPA standards.

PM — There were no violations of federal or
state standards for PM,, during 2001.

VOC — All measured VOCs were significantly
below TLVs.

AN /

early 2002, and data will be available in
subsequent years.

VOCs

VOC:s are highly evaporative chemicals that off-
gas into the air from various sources such as
petrochemical and synthetic materials, including
fossil fuels, solvents, glues, plastics, paints, dry
cleaning fluids, and cleaning chemicals. In 2001,
the data recovery for VOC monitoring was
96 percent. Monthly VOC samples were analyzed
for 33 VOC species plus total non-methane
hydrocarbon (TNMHC). As shown in Table 5-3,
monthly results for compounds detected are
reported as averaged concentrations. These are
not considered annual averages due to the method
of including the sample only if the compound is
detected. This method of averaging is done to
prevent diluting the reported average.

The VOCs generally observed at SNL/NM are
products or by-products of fossil fuels or are found
in solvents. An analysis of variance was performed
to determine if any statistical differences existed
between locations for each VOC. The analysis of
variance did not reveal any unexpected results.
VOC results were significantly below TLVs, where
established.

5.3 RADIOLOGICAL AIR
EMISSIONS

The EM Department provides NESHAP
compliance support to all SNL/NM facilities and
operations. The EPA regulates radionuclide air
emissions in accordance with 40 CFR 61,
Subpart H, “National Emission Standards for
Emissions of Radionuclides Other than Radon
from Department of Energy Facilities.” The EPA

radiological air emissions produced from a DOE
facility.

5.3.1 Compliance Reporting

Sandia Corporation prepares an annual NESHAP
report that summarizes radionuclide air emission
releases from SNL/NM facilities and presents the
results of the annual dose assessment. The EPA
requires this report to be submitted by June 30®
following the reporting year. The DOE, National
Nuclear Security Administration (NNSA), Office
of Kirtland Site Operations (OKSO) submits the
annual report to EPA, and the City of Albuquerque,
Environmental Health Division. The NESHAP
report is complimented by a more comprehensive
report detailing facility emission factors,
demographic data, and dose assessment
calculations and is available to the EPA, the DOE,
and the New Mexico Environment Department
(NMED) upon request. The NESHAP reports
prepared in 2001 include the NESHAP Annual
Report for CY0I, Sandia National Laboratories,
New Mexico (SNL 2002d) and the Radiological
Dose Calculations and Supplemental Dose
Assessment Data for NESHAP Compliance,
Sandia National Laboratories, New Mexico 2001
(SNL 2002e).

5.3.2 SNL/NM NESHAP Facilities

SNL/NM currently has 18 NESHAP facilities that
may be defined as either point or diffuse emissions
sources. Point sources are produced from an
exhaust stack or vent, while diffuse sources
emanate from broad areas of contamination, such
as radionuclide-contaminated soils present at some
Environmental Restoration (ER) sites.

Table 5-4 lists the radionuclides and the total
reported emissions (in curies) from each SNL/NM
NESHAP source in 2001. Of the 18 sources, 16
were point sources and two were diffuse sources
(landfills). Three of the 18 facilities reported zero
emissions in 2001. Calculations were used to
estimate the emissions from the Chemical Waste
Landfill (CWL), which is another non-routine
source.

The 18 SNL/NM NESHAP facilities located in
five TAs (Figure 5-5) are described below. Each
facility process that produces radioactive air
emissions is also briefly described.
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TABLE 5-3. VOC Average Concentrations Compiled from Monthly Results at Four Stations

Average was computed using only detected results.

VOC Stations
Compound CPMS CWLVOC | MDLVOC A2vVOC TLV*
(ppbv) (ppbv) (ppbVv) (ppbVv) (ppbVv)

1,1,1-Trichloroethane 0.068 5.642 30.112 0.074 350,000
1,1,2-Trichlorotrifluoroethane 0.112 0.094 0.084 0.077 1,000,000
1,2-Dichlorobenzene 0.139 -- -- -- 10,000
1-Butene/Isobutene 0.553 0.243 0.636 0.430 N/A
2,2 ,4-Trimethylpentane 0.224 0.053 0.471 0.099 N/A
2-Butanone 1.058 0.468 1.367 0.734 200,000
2-Methylbutane 3.294 0.379 1.682 1.756 1,770,000
3-Methylpentane 0.390 0.043 0.295 0.136 N/A
4-Methyl-2-pentanone (MIBK) 0.076 -- -- -- 50,000
Acetone 6.166 5.455 6.743 6.285 500,000
Benzene 0.540 0.086 0.384 0.206 500
Carbon tetrachloride** 0.084 0.086 0.084 0.077 5,000
Chlorobenzene 0.055 0.070 0.056 -- 10,000
Chloromethane 0.594 0.587 0.584 0.557 50,000
Dichlorodifluoromethane 0.628 0.738 0.592 0.584 10,000
Ethylbenzene 0.155 0.063 0.263 0.216 100,000
Isohexane 0.442 0.083 0.256 0.247 500,000
Methylene chloride** 1.002 1.143 1.340 6.507 50,000
n-Butane 1.481 0.390 0.923 0.776 800,000
n-Hexane 0.649 0.325 0.334 0.171 50,000
n-Pentane 1.932 0.273 0.895 0.958 600,000
n-Undecane 0.483 -- 0.598 1.180 N/A
o0-Xylene 0.163 0.085 0.214 0.167 100,000
m/p-Xylene 0.402 0.155 0.350 0.337 100,000
Tetrachloroethene 0.099 0.344 0.050 0.095 25,000
Toluene 2.029 0.124 1.906 0.684 50,000
Trichloroethene 5.610 -- 0.030 0.048 50,000
Trichlorofluoromethane 0.429 0.327 0.522 0.307 1,000,000*
TNMHC (total non-methane 33.231 10.075 33.063 15.829 N/A
hydrocarbons)

NOTE: ppbv = parts per billion by volume
ND = not detected
N/A = not applicable or not measured or not available
VOC = volatile organic compounds. VOCs may be shown of as separate species as well as in combination with
another analyte.
TLV= threshold limit value. (TLVs are guidelines and not legal standards. TLV guidelines assist in the control of
health hazards.) (ACGIH 2002)

*Values listed are time-weighted averages (TWAs) except where marked. TWA is the concentration for a normal
8-hour workday and a 40-hour week, to which nearly all workers may be repeatedly exposed without adverse effect.
Short-term exposure limit (STEL) is a 15-minute TWA which should not be exceeded at any time during the workday
even if the 8-hour TWA is within the TLV.

** Ozone depleting compounds.
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TABLE 5-4. Summary of Radionuclide Releases from the 18 NESHAP Sources in 2001

TA Facility Name Monitoring CAP88 Radionuclide Reported
Method * Input? Release (Cilyr)
1 Sandia Tomography and | Calculation no Sodium-22 1.0x 107"
Radionuclide Transport Technetium-99 1.0x 107"
(START) Laboratory Uranium-232 1.0x 107"
Americium-241 1.0x 107"
Plutonium-241 1.0x 107"
1 Radiation Laboratory Calculation no Tritium 1.0x 107
Nitrogen-13 2.0x 107
Nitrogen-16 1.0x10°
Argon-41 1.0x 107
1 Calibration Laboratory Calculation no Tritium 2.75x 107
I NGF - North Wing Calculation yes Tritium 4.2
Tritium Envelope
1 TANDEM Accelerator Calculation no Tritium 1.0x10°
I Metal Tritide Shelf-Life Calculation no Tritium <5.0x10”
Laboratory
1 Cleaning and Calculation no Carbon-14 3.5x10°
Contamination Control
Laboratory (CCCL)
11 Explosive Components Calculation no Tritium 4.65x 107
Facility (ECF)
11 MWL Periodic yes Tritium 0.294
(Diffuse emissions)
111 RMWMF Continuous yes Tritium 6.43x 107
Americium-241 2.52x 107
Srontium-90 3.83x 107
Cesium-137 1.06 x 107
111 Chemical Waste Calculation yes Cobalt-60 1.69x 107
Landfill (CWL) (not routine) | Tritium 1.31x10°
(Diffuse emissions) Thorium-232 3.99x10°
Radium-228 3.74x 10°
Thorium-228 9.3x 107
Actinium-228 3.8x10°
Radium-224 1.09x 10°
Lead-212 3.86x 107
Bismuth-212 1.16 x 10°
Thallium-208 9.08x 107
Uranium-235 1.14x 107
Thorium-231 -
Uranium-238 6.11x 107
Radium-226 4.12x 107
Lead-214 3.37x10°
Bismuth-214 7.15x 107
Cesium-144 4.41x10°
Chromium-51 529x 107
Iron-59 5.61x10°
Thorium-234 7.03x 107
Americium-241 5.54x 10-8
Cesium-137 5.13x10-8
Ruthenium-106 5.13x 10-8
Cesium-134 1.19x 10-8
Ruthenium-103 1.06 x 10-8
Zirconium-95 5.08 x 10-8
Yittrium-88 3.19x10-8
Potassium-40 8.89 x 10-5

NOTE: Sec notes at end of table.
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TABLE 5-4. Summary of Radionuclide Releases from the 18 NESHAP Sources in 2001

(concluded)
TA Facility Name Monitoring CAP88 Radionuclide Release
Method * Input? (Cil/yr)
v HERMES III Periodic no Nitrogen-13 6.87x 10"
Oxygen-15 6.87 x 107
v Saturn Facility Calculation no (no none 0
releases in
2001)
v SPHINX Periodic no (no none 0
releases in
2001)
v Z-Facility Calculation yes Uranium-234 2.05x 107
(Accelerator) Uranium-235 9.10x 10°
Uranium-238 1.99 x 107
\% Hot Cell Facility Periodic no (no none 0
(HCF) releases in
2001)
\Y% Annular Core Periodic yes Argon-41 16.2
Research Reactor
(ACRR)
\'% Sandia Pulsed Periodic no (no none 0
Reactor (SPR) releases in
2001)
NOTE: *Monitoring Method: Periodic = Based on periodic measurements
Calculation = Calculated from known parameters
Continuous = Based on continuous air monitoring results
HERMES III = High Energy Radiation Megavolt Electron Source 111
CAP88 = Clean Air Act Assessment Package (EPA 2001)S Ci/yr = curies per year
SPHINX = Short Pulse High Intensity Nanosecond X-Radiator TA= Technical Area
TA-l
Metal Tritide Shelf-Life Lab
Calibration Lab
Radiation Lab
i TANDEM Accelerator
8 Neutron Generator Facility (NGF)
g‘% Calibration and Contamination Control Lab
ga START Laboratory
qg ™ Explosive Co;nponent Facility
S HERMES-III
Z Facility
- Saturn
/’-'/ SPHINX
R P
...-—---Sandia Pulsed Reactor
.-~ Annular Core Research Reactor
- Hot Cell Facility
-
Mixed Waste Landfill (MWL) /
Radioactive and Mixed Waste
Management Facility
Chemical Waste Landfill (CWL)
Not to Scale
01_55.a

FIGURE 5-5. Locations of the 18 Facilities at SNL/NM that Provided Radionuclide Release

Inventories in 2001
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TA-I Sources

Calibration Laboratory — Calibration on
radiation detection equipment resulted in small
releases of tritium.

Cleaning and Contamination Control
Laboratory (CCCL) — The CCCL is used for
R&D of new and superior materials for
government and industrial needs. Carbon-14 was
the only radionuclide emission reported in 2001.

Metal Tritide Shelf-Life Laboratory — This
laboratory, which conducts research on tritium
materials, released negligible levels of tritium (five
billionths of a curie).

Neutron Generator Facility (NGF) — The NGF
is the nation’s principal production facility for
neutron generators used in nuclear weapons. This
facility currently emits only tritium. The facility
has two stacks, but only utilizes the main stack in
the Tritium Envelope North Wing. In 2001,
4.2 Curies (Ci) were reported released from the
North Wing stack, based on continuous stack
monitoring. Although anticipated tritium releases
do not exceed the regulatory threshold requiring
continuous monitoring, it is performed voluntarily
at the NGF as a best management practice (BMP).

Radiation Laboratory — Small-scale radiation
experiments resulted in the release of air-activation
products and tritium.

Sandia Tomography and Radionuclide
Transport (START) Laboratory — This
laboratory is used to perform small-scale
experiments. In 2001, the facility reported
emissions of sodium-22, technetium-99,
plutonium-241, americium-241, and uranium-232.

TANDEM Accelerator — This is an ion solid
interaction and defect physics accelerator facility.
Although the TANDEM did not operate in 2001,
the facility reported emissions of tritium that was
being housed in the facility.

Weapons Assembly (WA) System Level Testing
Facility — This is a research facility that assembles
weapons trainers for various tests. Zero emissions
have been reported since 1997. Operations within
the facility are not expected to change in the future.
As aresult, the WA System Level Testing Facility
has been removed from the NESHAP program.

TA-II Sources

Explosive Components Facility (ECF) — The
ECF conducts destructive testing on neutron
generators. The only release in 2001 was tritium.
Noise caused by explosive testing activities is
addressed in the SNL Final Site-Wide
Environmental Impact Statement (DOE 1999).

TA-III Sources

CWL — The CWL is a non-routine NESHAP
source. The primary contaminants identified at
this diffuse source are cobalt-60, tritium,
potassium-40, and uranium and thorium series
radionuclides. Remediation on the CWL began
in 1998. Soil and debris samples were collected
and analyzed for radioactive content and used to
estimate the total radioactivity excavated in 2001.
A worst case analysis was perfomed, which
assumed that all radioactivity present was re-
suspended into the air.

Mixed Waste Landfill (MWL) — The MWL was
closed in 1988. Although a diverse inventory of
radionuclides is present in the MWL,
measurements indicate that tritium is the only
radionuclide released into the air. In 1992 and
1993, two special studies were conducted to
quantify the tritium emissions (Radian 1994).

Radioactive and Mixed Waste Management
Facility (RMWMF) — The RMWMEF primarily
handles low-level waste (LLW), mixed waste
(MW), and some transuranic (TRU) waste. In
2001, the RMWMEF reported tritium releases,
americium-241, strontium-90, and cesium-137 as
determined by continuous stack monitoring.
Although anticipated tritium releases do not
exceed the regulatory threshold requiring
continuous monitoring, it is performed voluntarily
at the RMWMF as a BMP.

TA 1V Sources

High-Energy Radiation Megavolt Electron
Source - III (HERMES - III) — The
HERMES-III accelerator is used to test the effects
of prompt radiation on electronics and complete
military systems. This facility produces air
activation products, primarily nitrogen-13 and
oxygen-15.

Saturn Accelerator — This is a modular, high
powered, variable spectrum, x-ray simulation
source that reproduces the radiation effects of
nuclear countermeasures on electronic and
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material components. Zero emissions were
reported in 2001.

Short Pulsed High Intensity Nano-second
X-Radiator (SPHINX) Facility — The SPHINX
is a high voltage, high shot rate bremsstrahlung
accelerator used to measure the x-ray induced
photo currents from short, fast rise time pulses in
integrated circuits. Zero emissions were reported
in 2001.

Z Facility — The Z Facility is an accelerator used
for research on light ion inertial confinement
fusion. Large amounts of electrical energy are
stored over several minutes and then released as
an intense concentrated burst (shot) at a target. In
2001, wuranium targets were utilized.
Consequently, the facility reported releases of
uranium-234, uranium-235, and uranium-238.

TA V Sources

Annular Core Research Reactor (ACRR) —This
reactor is used primarily to support defense
program projects. If required in the future, the
facility also has the capability to support the
Medical Isotope Production Project (MIPP).
Argon-41, an air activation product, was the only
reported release in 2001.

Hot Cell Facility (HCF) — The HCF provides full
capability to remotely handle and analyze
radioactive materials such as irradiated targets.
The facility is in standby mode to support MIPP
should production be required in the future. No
emissions were reported in 2001.

Sandia Pulsed Reactor (SPR) — The SPR is used
to produce intense neutron bursts for effects testing
on materials and electronics. No emissions were
reported in 2001. In September 2000, the reactor
was placed in temporary storage. Operations are
expected to resume in Calendar Year (CY) 2003.

5.4 ASSESSMENT OF POTENTIAL
DOSE TO THE PUBLIC

In general, the dose received by a person is
dependent on the distance from the source, the
available pathways in the environment (food chain,
air, and water), radionuclide quantities and
properties, and meteorological conditions.
Historically, radioactive releases from SNL/NM
have resulted in doses to the public that are several

orders of magnitude below the EPA’s standard of
10 mrem/yr. Radiation protection standards
specific to DOE facilities are given in Appendix B.

5.41 NESHAP Dose Assessment Input

Emission Sources

To assess compliance, all NESHAP facilities at
SNL/NM must submit annual facility emission
data to the NESHAP Program administrator. The
emissions from eight “primary” sources (ACRR,
CWL, SPR, HCF, Z Facility, NGF, RMWMF, and
MWL) are modeled using version 2 of the EPA’s
Clean Air Act (CAA) Assessment Package-1988
(CAP8S) (EPA 2001a) to estimate the annual dose
to each of 29 identified public receptors. Primary
sources are those that determine their emissions
by direct measurements or by calculations based
on measured operational parameters. The HCF
and SPR were the only primary sources to report
zero emissions in CY 2001.

The NESHAP regulation requires DOE to
continuously monitor any radionuclide air
emission source that has the potential to produce
a dose of 0.1 mrem/yr to the MEI; however, there
are no facilities at SNL/NM that exceed this
criterion. As a BMP, some SNL/NM facilities do
perform continuous stack monitoring. Other
facilities base their emission estimates on periodic
confirmatory measurements or engineering
calculations.

In 2001, the highest emissions were argon-41 and
trittum. Historically, these radionuclides have
been the most significant contributors to the
effective dose equivalent (EDE) of the MEI.
Figure 5-6 shows the annual reported release in
curies of argon-41 and tritium over the past
12 years.

Demographic Data

Demographic data includes resident population,
the number of beef and dairy cattle, and the utilized
food crop area fraction for the 50-mi radius study
area. The densities for resident population, cattle,
and food crops are calculated as the quotient of
the most recent county data and the county land
area (e.g., cows per acre). In 2001, the NESHAP
calculation for resident population was based on
the state’s 1994 to 1995 estimated urban and
county population data and U.S. Census Bureau
data (DOC 2002). The beef and dairy cattle
numbers and the food crop area fractions were
calculated using the 1995 agricultural statistics
supplied by the New Mexico Department of
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Agriculture (NMDOA 2002). The following
values were used in the 2001 CAP88 calculation:

15,790  Dairy cattle
32,696 Beef cattle
87.7 Food crops square miles (sq mi)

695,406 Population (within 50-mi radius)
On-site and Off-site Public Receptors

A total of 29 receptor locations (22 on-site at
KAFB and seven off-site) in the vicinity of
SNL/NM have been identified as potential
locations of maximum exposure to a member of
the public. Off-site receptor locations extend to
the Isleta Indian Reservation, the Four Hills
subdivision north of KAFB, the Manzanita
Mountains (east mountain residents), and areas
near the Albuquerque International Sunport west
of KAFB. On-site receptors include U.S. Air Force
(USAF) facilities, offices and housing areas, as
well as other non-DOE and non-U.S. Department
of Defense (DoD) facilities on KAFB. In October
2000, the United States Geological Survey (USGS)
Seismic Center receptor was relocated to the
former location of KAFB’s Space Vehicle
Directorate. USAF occupants at this location were
moved to various other areas within KAFB that
are already on SNL/NM’s list of receptors. The
USGS receptor has been removed from the list of
SNL/NM receptors for CY 2001.

Meteorology

Data from four meteorological towers (CW1, A36,
A21, and MW1) in the proximity of NESHAP
emission sources were used in 2001. Data from
each tower consisted of approximately 35,000
hourly observations of wind direction, wind speed,
and stability class (inferred from wind and solar
insolation data). The data are compiled into a
normalized distribution from which all wind and
stability frequency-of-occurrence data were
derived.
5.4.2 Dose Assessment Results

CAPS88 utilizes a gaussian plume equation that
estimates air dispersion in both the horizontal and
vertical directions. Individual EDEs to off-site
and on-site receptors are presented in Tables 5-5
and 5-6, respectively. Dose assessment results are
summarized in Table 5-7.

The total dose at each receptor location is
determined by summing the individual doses
resulting from each source. The dose to the MEI
member of the public is then compared to the EPA
limit of 10 mrem/yr.

In 2001, the MEI was again located on KAFB, at
the KAFB Storage Facility, northwest of TA-V.
The MEI dose of 0.0030 mrem/yr resulted
primarily from releases of argon-41.

Collective Dose
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FIGURE 5-6. Summary of Atmospheric Releases in Argon-41 and Tritium
from SNL/NM Facilities Since 1990
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TABLE 5-5. Annual Source-Specific Effective Dose Equivalent (EDE) to Off-site Receptors in 2001
EDE
Receptor ACRR SPR CWL RWMWF | MWL NGF Z Facility | (mrem/yr)
Albuquerque City Offices | 3.60E-04 | 0.00E+00 | 4.00E-05 | 3.50E-06 | 7.80E-06 | 2.10E-04 | 9.50E-06 | 6.31E-04
East Resident 2.10E-05 | 0.00E+00 | 7.30E-06 | 9.90E-07 | 5.50E-06 | 1.90E-04 | 6.90E-07 | 2.25E-04
Eubank Gate Area 2.30E-04 | 0.00E+00 | 1.90E-05 | 1.80E-06 | 6.40E-06 | 3.50E-04 | 1.50E-05 | 6.22E-04
Four Hills 2.50E-04 | 0.00E+00 | 2.00E-05 | 1.90E-06 | 6.30E-06 | 2.10E-04 | 6.40E-06 | 4.95E-04
Isleta Bingo 5.30E-05 | 0.00E+00 | 2.10E-05 | 2.00E-06 | 6.00E-06 | 2.00E-04 | 1.90E-06 | 2.84E-04
Northeast Resident 1.10E-04 | 0.00E+00 | 1.70E-05 | 1.70E-06 | 5.90E-06 | 2.00E-04 | 1.80E-06 | 3.36E-04
Tijeras Arroyo (West) 5.10E-04 | 0.00E+00 | 5.20E-05 | 4.40E-06 | 9.00E-06 | 2.20E-04 | 8.60E-06 | 8.04E-04
NOTE: mrem/yr = millirem per year ACRR = Annular Core Research Reactor
SPR = Sandia Pulsed Reactor CWL = Chemical Waste Landfill
RMWMF = Radioactive Mixed Waste MWL = Mixed Waste Landfill
Management Facility NGF = Neutron Generator Facility
TABLE 5-6. Annual Source-Specific Effective Dose Equivalent (EDE) to On-site Receptors in 2001
EDE
Receptor ACRR SPR CWL RWMWF | MWL NGF Z Facility | (mrem/yr)
Airport 4.80E-04|0.00E+00 | 2.20E-05 | 1.60E-06 |1.40E-06| 4.80E-05 | 2.20E-05 | 5.75E-04
Airport East 2.40E-04|0.00E+00 | 1.90E-05 | 1.40E-06 |1.10E-06| 5.40E-05 | 1.10E-05 | 3.27E-04
U.S. Air Force (USAF) [3.40E-04(0.00E+00 | 1.70E-05 | 1.20E-06 |1.10E-06| 8.20E-05 | 4.70E-05 | 4.88E-04
#1
USAF #2 2.10E-04|0.00E+00| 1.40E-05 | 1.00E-06 |8.70E-07| 1.10E-04 | 1.20E-05 | 3.48E-04
Chestnut Test Site 5.00E-04|0.00E+00 | 4.00E-04 | 2.80E-05 [2.60E-06| 7.00E-06 | 2.20E-06 | 9.40E-04
East Capehart 1.80E-04|0.00E+00 | 1.30E-05 | 9.40E-07 |7.80E-07| 3.30E-05 | 9.90E-06 | 2.38E-04
Golf Course Clubhouse |1.20E-03|0.00E+00 | 3.70E-05 | 2.70E-06 ({2.40E-06| 1.70E-05 | 1.20E-05 | 1.27E-03
Golf Course 8.00E-04|0.00E+00 | 3.00E-05 | 2.20E-06 [1.80E-06| 2.40E-05 | 2.50E-05 | 8.83E-04
Maintenance
Area
Honeywell Instrument |4.50E-04|0.00E+00 | 2.00E-05 | 1.40E-06 [1.40E-06| 6.30E-05 | 2.10E-04 | 7.46E-04
Support Site
ITRI/Lovelace 1.50E-04|0.00E+00 | 3.40E-05 | 2.30E-06 [6.20E-07| 4.00E-06 | 1.10E-06 | 1.92E-04
KAFB Landfill 4.30E-04|0.00E+00 | 2.20E-05 | 1.60E-06 |1.20E-06| 5.00E-05 | 4.90E-05 | 5.54E-04
Kirtland Air Force 2.40E-04|0.00E+00 | 6.90E-05 | 5.20E-06 |1.30E-06| 4.80E-06 | 1.30E-06 | 3.22E-04
Base
(KAFB) Fire Station #4
KAFB Storage Facility |2.90E-03|0.00E+00 | 5.60E-05 | 4.10E-06 [5.60E-06| 1.90E-05 | 1.10E-05 | 3.00E-03
Loop Housing 2.00E-04|0.00E+00 | 1.40E-05 | 1.00E-06 |8.60E-07| 1.20E-04 | 1.90E-05 | 3.55E-04
Manzano Offices 6.10E-04|0.00E+00 | 4.30E-05 | 2.90E-06 [1.50E-06| 9.70E-06 | 3.30E-06 | 6.70E-04
(Fire Station)
Maxwell Housing 2.50E-04|0.00E+00| 1.50E-05 | 1.10E-06 |1.40E-06| 2.70E-05 | 5.70E-06 | 3.00E-04
Pershing Park Housing |2.10E-04|0.00E+00 | 1.20E-05 | 9.00E-07 |7.60E-07| 7.00E-05 | 1.30E-05 | 3.07E-04
Riding Club 1.30E-03|0.00E+00 | 4.70E-05 | 3.30E-06 (2.30E-06| 1.20E-05 | 6.10E-06 | 1.37E-03
Sandia Federal Credit [2.90E-04(0.00E+00 | 1.50E-05 | 1.10E-06 |9.90E-07| 2.20E-04 | 3.10E-05 | 5.58E-04
Union
Seismic Center (USGS)|1.90E-04(0.00E+00 | 3.20E-05 | 2.10E-06 |7.70E-07| 4.60E-06 | 1.40E-06 | 2.31E-04
West Capehart 2.30E-04|0.00E+00 | 2.10E-05 | 1.00E-06 |7.70E-07| 1.70E-05 | 3.90E-06 | 2.74E-04
Zia Park Housing 2.80E-04|0.00E+00 | 1.60E-05 | 1.50E-06 |1.20E-06| 9.10E-05 | 2.20E-05 | 4.12E-04

NOTE: ACRR = Annular Core Research Reactor
SPR = Sandia Pulsed Reactor

CWL = Chemical Waste Landfill
RMWMF = Radioactive Mixed Waste Management Facility
mrem/yr = millirem per year Storage Complex

MWL = Mixed Waste Landfill
NGF = Neutron Generator Facility
USGS = U.S. Geological Survey
KAFB = Kirtland Air Force Base
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TABLE 5-7. Calculated Dose Assessment Results for On-site and Off-site Receptors and for

Collective Populations in 2001

Dose to Receptor Location 2001 Calculated Dose NESHAP Standard
Individual Dose
On-site Receptor KAFB Facility 0.0030 mrem/yr 10 mrem/yr
EDE to the MEI (0.000030 mSv/yr) (0.1 mSv/yr)
Off-site Receptor Tijeras Arroyo 0.0008 mrem/yr 10 mrem/yr
EDE to the MEI (West) (0.000008 mSv/yr) (0.1 mSv/yr)
West of KAFB

Collective Dose

Collective Regional Residents within an

0.0682 person-rem/yr

No standard

Population’ 80-km (50-mi) (0.000682 person-Sv/yr) available
radius

Collective KAFB KAFB housing 0.00144 person-rem/yr No standard

Population® (0.000023 person-Sv/yr) available

NOTE: 'Based on a population of 695,406 people estimated to be living within an 80-km (50-mi) radius.
“Based on a population of 3,285 people estimated to be living in permanent on-base housing.

mSv/yr = millisievert per year
person-Sv/yr = person-seviert per year
mrem/yr = millirem per year

EDE = effective dose equivalent

MEI = maximally exposed individual
KAFB = Kirtland Air Force Base

NESHAP = National Emissions Standards for Hazardous Air Pollutants

The collective population dose resulting from all
SNL/NM radiological emissions was calculated
for both KAFB and the regional area (Table 5-7).
Collective dose calculations are not required by
NESHAP regulations; however, it provides a
useful numerical comparison of the public dose
from year to year. Collective dose is calculated
by multiplying a representative individual dose,
within a population, by the total population.
SNL/NM calculates the collective population dose
for both the KAFB housing areas and the general
Albuquerque area population within an 80-km
(50-mi) radius.

* Regional — The Albuquerque regional
collective population dose in 2001 was
0.0682 person-rem/yr. For the purpose of
calculating the collective dose, all releases are
assumed to occur from a location centered in
TA-V . The population dose was calculated
by multiplying 695,406 residents by doses per
sector.

* KAFB — A collective population dose for

KAFB residents was calculated based on six
main housing areas. The total population dose
for KAFB was obtained by summing the six
areas based on a total residential population
of 3,285. This resulted in an estimated
population dose of 0.00144 person-rem/yr.

5.5 AIR QUALITY REQUIREMENTS
AND COMPLIANCE
STRATEGIES

Air quality standards are implemented by
regulations promulgated by local and federal
governments in accordance with the CAA and the
CAA amendments (CAAA) of 1990. The
Albuquerque/Bernalillo County Air Quality
Control Board (ABC/AQCB), the State of New
Mexico, and the EPA determine applicable air
quality standards for non-radiological pollutants.
Radionuclide air emissions are currently regulated
by the EPA under NESHAP, as discussed in Section
5.4, although the radionuclide NESHAP
regulations are in the process of being delegated



Air Quality Compliance and Meteorological Monitoring 5-19

by the EPA to the ABC/AQCB. A complete list of
air quality regulations applicable to SNL/NM is
given in Appendix B .

5.5.1 SNL/NM Air Emission Sources

As discussed in Section 5.2, criteria pollutants
include SO,, NO,,, CO, O,, PM, and lead. For
these criteria and other pollutants, the EPA:

Sets ambient air quality standards,
including motor vehicle emissions;

Requires state plans for protection and
improvement of air quality;

Institutes air quality programs to prevent
the nation’s air from deteriorating; and

Establishes hazardous air pollutant (HAP)
control programs.

EPA standards for criteria pollutants are given in
40 CFR 50, “National Ambient Air Quality
Standards” and implemented in 20 NMAC 11.01
“General Provisions.” Compliance with criteria
pollutant standards for ambient air is met through
ambient air surveillance, periodic direct emission
sampling, and fuel throughput tracking and
reporting. As discussed in the previous section,
ambient air measurements taken in the vicinity of
SNL/NM facilities have been well below
maximum TLVs and guidelines for criteria
pollutants.

The significant sources of criteria pollutants at
SNL/NM are listed below.

Steam Plant

The Steam Plant produces steam heat for buildings
in TA-I as well as some facilities in KAFB east.
The plant has run continuously since 1949. The
five boilers (Boilers 1,2, 3, 5, and 6) run primarily
on natural gas, but can also burn diesel. All five
boilers were used in 2001. The volume of fuel
throughput used in the boilers is reported to the
City of Albuquerque. In 2001, fuel throughput
reported at the Steam Plant was as follows:

As defined by 20 NMAC 11.67, “Equipment,

Natural Gas (scf) | Diesel (gal)

579,270,350 610,967
NOTE: scf = standard cubic feet
gal = gallon

Emissions, and Limitations,” the Steam Plant falls
below the applicable minimum emission limits for
NO,. Stack sampling is not required for the Steam
Plant since it is a “grandfathered” source and no
permit has been previously required. There are
no other air quality regulations that apply to the
Steam Plant. However, the Steam Plant’s air
emissions may be subject to the requirements of
Title V, since it has the potential to emit greater
than 100 tons per year (tpy) of criteria pollutants.
As a “grandfathered” existing source, Title V does
not require the Steam Plant to change or replace
equipment. However, Sandia Corporation initiated
the Steam Plant Optimization Project in 1997 to
determine ways to improve fuel efficiency and
reduce emissions and remain below 100 tpy.

Vehicles

The majority of government vehicles at SNL/NM
are owned and managed by the General Services
Administration (GSA). Currently, there are
approximately 775 GSA vehicles in SNL/NM’s
fleet. All GSA vehicles must comply with the same
emission standards set for all personal and non-
personal vehicles that are issued KAFB vehicle
passes. Asrequired by 20 NMAC 11.100, “Motor
Vehicle Inspection-Decentralized,” Sandia
Corporation submits an annual vehicle inventory
update and inspection plan to the City of
Albuquerque for approximately nine
SNL/NM-owned vehicles.

Emergency Generators

Sandia Corporation operates four main standby
diesel generators for emergency power supply.
These generators are some of SNL/NM’s largest
generators, each with a 600-kilowatt (kW)
capacity. These generators, permitted by the City
of Albuquerque (Appendix B, Table B-1) are
exercised monthly and their electrical systems are
tested quarterly. As required by Title V, all fuel
used in the generators is reported to the City of
Albuquerque. One additional generator was added
at the Processing and Environmental Technology
Laboratory (PETL) in 2001.

In 2001, the fuel throughput reported was 6,291
gallons of diesel. In anticipation of a Title V permit
being issued by the City of Albuquerque, Sandia
Corporation has already instituted a self-imposed
fuel cap upon which the Title V air emission fee is
based. Sandia Corporation has assumed a
maximum use of 500 hours a year for the main
standby generators, which is the same usage
assumed for all other on-site generators.

Open Burns
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4 N\
New EPA Standard for Ozone

As discussed in Section 2.3, the EPA revoked
the NAAQS in 1998 for the 1-hour standard
of 0.12 ppm for O,. However, on May 14,
1999, a federal appeals court blocked the
EPA from imposing tougher air quality
requirements for ozone and PM. The EPA
decided that tougher laws were needed to
protect children and adults with respiratory
problems. On July 5, 2000, the EPA officially
reinstated its 1-hour ozone standard in nearly
3,000 counties across the U.S. On January
19, 2001, the EPA issued a proposed
response to a court remand of the 8-hour
ozone standard.

\ /

Asrequired by 20 NMAC 11.21, “Open Burning,”
DOE obtains open burn permits for each of Sandia
Corporation’s applicable scheduled event or test
series. The regulation differentiates the permit
basis into two categories: multiple-event and
single-event. The single-event permit was
designed to regulate individual burns having
significant were impact. As shown in Appendix
B, Table B-1, there were 12 permits issued in 2001.
Open burn permits are required for:

* Disposal of Explosives by Burning (avoids the
hazards of transport and handling);

* Aboveground Detonation of Explosives (over
20 1b);

*  Burning Liquid Fuel 2,000 gallons or more or
solid fuel of 5,000 Ib in a single-event research

and development activity; and

* Igniting Rocket Motors with greater than
4,000 Ib of fuel.

5.5.2 New Directions Under Title V

The CAAA of 1990 contained provisions under
Title V requiring all existing major air emission
sources to obtain an operating permit. A major
source is defined as the combined emissions from
any facility with the potential to emit:

100 tpy or greater of any criteria
pollutant,

10 tpy of any HAP, or
25 tpy of any combination of HAPs.

SNL/NM is considered a major source based on

4 N

Steam Plant Optimization Project

The Steam Plant is SNL/NM’s largest air
emission source. In 1997, Sandia
Corporation initiated the Steam Plant
Optimization Project to determine ways to
improve fuel efficiency and reduce emissions
for the facility’s five boilers. In 1998, design
work to retrofit Boilers 5 and 6 for flue gas
recirculation (FGR) was completed, and
actual retrofitting was accomplished in 1999.
Plans were also drawn up to retrofit the
remaining boilers (1, 2, and 3). Boiler 3 was
retrofitted with FGR in 2000, while Boilers 1
and 2 were retrofitted in 2001. Retrofitting
the two large boilers resulted in a reduction
of the emission factor from 280 to 100 Ib per
million standard cubic feet of natural gas
burmed. NO,emissions from the Steam Plant
boilers with FGR have since been reduced
by 68 percent.

The success of the Steam Plant Optimization
Project earned SNL/NM the “Large Business
Air Quality Pollution Prevention (P2) Award
for 2001” given by the New Mexico Facility
Managers Network in conjunction with the
City of Albuquerque.

- %

its potential to emit NO,_and CO. Since potential
emissions from the Steam Plant are greater than
100 tpy of criteria pollutants, this facility is
considered a major source in itself. The intent of
Title V is not to add new requirements, but rather
to pull together existing requirements under one
umbrella regulation, thereby eliminating the need
to permit individual sources. SNL/NM sources
listed on the permit application include the Steam
Plant, the emergency generators, and smaller
combustion sources. (Burn permits may continue
to be permitted on an individual basis.)

Background

The City of Albuquerque implements Title V
regulations for Albuquerque and the rest of
Bernalillo County under its Operating Permit
Program as described in 20 NMAC 11.42,
“Operating Permits.” The Permit Program
received interim approval by the EPA on March 13,
1995. Title V required all existing major sources
to apply for a Title V Operating Permit by March
13, 1996. The DOE/NNSA/OKSO submitted
Sandia Corporation’s Title V Operating Permit
application (No. 515, Volume 1) on March 1, 1996;
the application, was deemed complete on
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May 1, 1996. Although the regulatory due date
was March 13, 1998, and the permit was
anticipated to be issued in 2001, the City of
Albuquerque has yet to issue the final permit.

Small Business Assistance

In 2001, the New Mexico Small Business
Assistance (NMSBA) Program, which is managed
by SNL/NM, began assisting a Las Cruces, New
Mexico cotton gin cooperative in reaching
compliance with 20 NMAC 2.72 Construction
Permit No. 961.

Title V Fee Structure

The City of Albuquerque’s Title V requires major
source owners to pay air emission fees, which are
implemented under 20 NMAC 11.02, “Permit
Fees.” Since 1997, source owners were be able to
submit an inventory of their actual emissions or
fuel throughput for the year and pay an annual fee
based on this amount. This fee reduction provision
was eliminated in a modification to 20 NMAC
11.02 that became effective on July 1, 2001.
Annual fees are now based on an assessed value
of a source’s maximum allowable to emit
regardless of actual emissions, thereby increasing
SNL/NM’s fees from $2,290 for 2000 to
potentially $78,430 for 2001. (For example, the
Steam Plant would be assessed on the assumption
that it operated at full capacity year-round). Sandia
Corporation now intends to meet compliance with
Title V by applying for a synthetic minor permit
to take federally-enforceable limits on its emission
sources to remain below the 100 tpy Title V

threshold.

Risk Management Plan (RMP)

A self-assessment audit in 2000 found the
hydrochloric acid (HCIl) storage tank at the
Microelectronics Development Laboratory
(MDL), to be below the 37 percent threshold
quantity (TQ) requirement for an RMP
(40 CFR 68).

5.5.3 Ozone Depleting Substance (ODS)
Reductions

Sandia Corporation made progess in Fiscal Year
(FY) 2001 towards the secretarial goal of replacing
Class I refrigerant chillers greater than 150 tons
capacity, manufactured prior to 1984. This
replacement was part of a larger upgrade to
improve the reliability and the overall efficiency
of the associated chilled water system.

In FY 2001, SNL/NM overhauled a CFC chiller,
which was necessary to keep it operational. As
part of the overhaul, the chiller service contractor
installed a new higher-effeciency purge unit and
replaced all gaskets, significantly reducing the
chance of a CFC leak. The chiller contains a
rupture disk and vent guard from a previous
retrofit. Expectation is that the chiller is
operational for the remainder of the life of the
building in which it was installed.
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Chapter Summary

Sandia National Laboratories, New Mexico
(SNL/NM) conducts effluent monitoring through
wastewater, surface water, and storm water
monitoring and surveillance programs.

The Wastewater Discharge Program currently
monitors both sanitary discharges and industrial
discharges at five on-site outfalls permitted by the
City of Albuquerque. In 2001, no discharges to
the sanitary sewer exceeded standards for
radionuclides.

Surface discharges are monitored through an
approval and permitting process by the Surafce
Discharge Program. Current water quality
regulations protect groundwater and surface water
for the potential use as a domestic potable water
source. The Surface Discharge Program also tracks
and reports any accidental surface releases or spills.
In 2001, all surface discharge requests met state
standards and were approved.

S~ N%
Environmental Snapshot C‘\,-\.

- Sandia Corporation received three
“Gold Pre-treatment Awards” from the

City of Albuquerque for 100 percent

compliance to discharge limits set in
permits.

* SNL/NM discharges approximately
800,000 gallons of wastewater per day
to the public sewer.
- J

The Storm Water Program monitors storm water
runoff at eight stations throughout SNL/NM. The
program strives to maintain compliance with the
National Pollutant Discharge Elimination System
(NPDES) and protects “Waters of the U.S.” At
SNL/NM, Tijeras Arroyo is defined as a “Water of
the U.S.” In 2001, no analytical monitoring was
required under NPDES.

SNL/NM personnel collecting wastewater monitoring data.
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Effluent monitoring is the collection of samples
or direct measurements taken from liquid or
gaseous waste stream processes for the purpose
of quantifying contaminants and determining
regulatory compliance. In this chapter, effluent
monitoring is confined to water monitoring
activities that include wastewater discharges,
which are made up of sanitary and industrial
effluents, surface discharges, and storm water
runoff. Water quality monitoring at SNL/NM is
conducted by Sandia Corporation’s Environmental
Management (EM) Department.

Sandia Corporation complies with water quality
regulations established by local, state, and federal
agencies. U.S. Environmental Protection Agency
(EPA) standards are implemented at the state and
local level by the New Mexico Environment
Department (NMED) and the City of Albuquerque.
Currently, EPA Region VI implements storm water
regulations under the NPDES; SNL/NM’s five
on-site outfalls are permitted by the City of
Albuquerque. Storm water is the only discharge
at SNL/NM regulated by NPDES. Sandia
Corporation also adheres to the water quality
guidelines contained in U.S. Department of Energy
(DOE) Orders 5400.1, General Environmental
Protection Program (DOE 1990) and 5400.5,
Radiation Protection of the Public and the
Environment (DOE 1993).

6.1 WASTEWATER DISCHARGE
PROGRAM

Wastewater that is discharged to the public sewer
system from SNL/NM facilities is divided into two
categories: sanitary discharges and industrial
discharges. Sanitary waste streams include
wastewater from restrooms and showers, food
service establishments, and other domestic-type
activities. Industrial discharges are produced from
general laboratory research operations, including
electroplating, metal finishing, microelectronic
development, and photographic processes.

Sandia Corporation closely monitors its liquid
effluent discharges to meet regulatory compliance.
Sandia Corporation further reduces its toxic
discharges by implementing Toxic Organic
Management Plans (TOMPs) and general good
housekeeping and engineering practices. Pollution
prevention (P2) measures to reduce, substitute, or
eliminate toxic chemicals are implemented, where
feasible, as discussed in Section 3.3.

6.1.1 SNL/NM and the City of
Albuquerque Sewer System

City of Albuquerque Publicly-Owned
Treatment Works (POTW)

SNL/NM’s sewer system connects to the City of
Albuquerque’s sanitary sewer line at four
permitted outfalls. SNL/NM also has one
additional industrial permitted wastewater outfall
at the Microelectronics Development Laboratory
(MDL), which is upstream of the final discharge
points. Wastewater effluent discharged from any
of the five outfalls must meet the City of
Albuquerque’s Sewer Use and Wastewater Control
Ordinance (SUWCO) requirements. SUWCO
information can be found at the American Legal
Publishing Corporation’s website, which publishes
the City of Albuquerque’s Code of Ordinance:

( www.amlegal.com/albuquerque nm/ )

All SNL/NM effluent discharge standards were
within the City of Albuquerque’s SUWCO
established limits.

Wastewater Compliance Awards

The City of Albuquerque’s reporting requirements
are defined under its SUWCO. The SUWCO
specifies the discharge quality and requirements
that the City of Albuquerque will accept at its
POTW. Sandia Corporation received three “Gold
Pre-treatment Awards” and two “Silver Pre-
treatment Awards” from the City of Albuquerque
for the 2000 to 2001 reporting year. A “Gold
Pre-treatment Award” is given based on a facility’s
100 percent compliance to discharge limits set in
permits or exceptional source reduction and P2.

6.1.2 Permitting and Reporting

The City of Albuquerque Public Works
Department, Liquid Waste Division, implements
the EPA’s water quality standards under the
authority of the SUWCO. Sandia Corporation
submits semi-annual wastewater reports to the City
of Albuquerque. Results from the January 1 to
June 30, 2001 period were submitted by
July 31, 2001; results from the July 1 to
December 31, 2001 period were submitted by
January 31, 2002. The primary regulatory drivers
for the Wastewater Program are listed in
Appendix B. Important program documents and
reports are listed in Chapter 9.
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Discharge Control Program

The Water Quality Group (WQG) at Sandia
Corporation maintains a Discharge Control
Program to track wastewater discharges resulting
from ongoing chemical, manufacturing, and
industrial processes conducted at SNL/NM
facilities. Facility processes are reviewed for
contaminants, concentrations, and discharge
frequencies to determine if the effluent will meet
regulatory criteria. Once approved, a facility is
issued an internal SNL/NM permit, which is
reviewed annually. If there are any process or
discharge changes to the facility prior to the annual
review, the facility owner must notify the WQG.
Generally, processes are well characterized and
any constituents that are detected over the limits
at a wastewater monitoring station can usually be
tracked back to the source facility. Corrective
actions to mitigate further releases are
implemented, as necessary.

One-time releases are approved on a case-by-case
basis. Buildings that only produce domestic
sewage, such as from lavatories, sinks, and
fountains, are not required to obtain an internal
permit.

6.1.3 Wastewater Monitoring Stations

SNL/NM has five on-site outfalls permitted by the
City of Albuquerque (Figure 6-1). Wastewater
permits are listed in Appendix B, Table B-1. Four
of these stations discharge directly to the public
sewer, which flows into the Tijeras Arroyo
Intercept and one station is for an upstream
categorical pre-treatment process. SNL/NM
discharges approximately 800,000 gallons of
wastewater per day to the public sewer.

The EPA has established categorical pre-treatment
standards for specified classes of industrial
discharges. Station WWO007 monitors the
wastewater discharged from the Acid Waste
Neutralization (AWN) System at the MDL in
Technical Area I (TA-I).

The MDL uses acids for etching electronic boards
and other components.

Wastewater Monitoring

All outfall stations are equipped with flow meters
and pH sensors to continuously monitor
wastewater 24 hours-a-day, 365 days-a-year. In
the event that an exceedence is detected, an auto-
dialer will contact personnel at SNL/NM and the
DOE/NNSA/OKSO will notify the City of
Albuquerque within 24 hours. Station equipment
parameters are listed in Table 6-1.

Sandia Corporation splits quarterly wastewater
samples taken from SNL/NM outfalls with the City
of Albuquerque to determine compliance with
permit requirements. NMED is notified when
sampling is scheduled to occur and is offered the
opportunity to obtain samples for analysis. All
samples are obtained as 24-hour flow proportional
or time-weighted composites. Sandia Corporation
sends SNL/NM split samples to an EPA-approved
laboratory for analysis. Sandia Corporation
sampling results are compared with results
obtained by the City of Albuquerque. Currently,
the procedure is to sample randomly from a list of
potential pollutants. The City of Albuquerque
determines which parameters it plans to analyze.
Analytes are chosen from the parameters shown
in the shaded box (shown on page 6-5).

Septic Systems

Sandia Corporation maintains three active septic
tank systems in remote areas on Kirtland Air Force
Base (KAFB), which are used only for domestic
sanitary sewage collection. Since these tanks
receive only domestic sewage and no industrial
discharges, they do not require sampling prior to
pumping and discharge to the public sewer.
However, as a Best Management Practice (BMP),
Sandia Corporation periodically obtains samples
from these active tanks prior to pumping and
discharge.

6.1.4 TA-V Radiological Screening

Several research reactors in TA-V have the
potential to produce radiologically-contaminated
process wastewater. To ensure that all wastewater
from these facilities meets regulatory standards,
liquid effluent is separated into two streams:
reactor and non-reactor wastewater. Reactor
process wastewater is defined as any effluent to a
drain that is generated from a building or facility
in TA-V that uses, processes, or stores radioactive
materials. Reactor process wastewater is
channeled to holding tanks where it can be
screened using the Liquid Effluent Control System
(LECS) and can be sampled for radiological
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TABLE 6-1. SNL/NM Wastewater Discharge Permits and Station Characteristics

Permit Waste Stream Process Flume Size
General Outfall

WWO001 All waste streams 3 in. Parshall*

WWO006 All waste streams 6 in. Parshall

WWO008 All waste streams 6 in. Parshall

WWO11 All waste streams 6 in. Parshall
Categorical

WWwWO007 MDL 45 v-notch Weir
Not Permitted

LECS Radiological screening of TA-V process water N/A

NOTE: "All waste streams" include both domestic and industrial discharges.
*A Parshall Flume is a primary flow-measuring device characterized by a constricted throat that
produces a head that is related to discharge flow rate. This type of flume is used in sanitary sewer systems
because it is self-cleaning.
LECS = Liquid Effluent Control System
MDL = Microelectronics Development Laboratory
N/A = not applicable
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( Wastewater Analyte Parameters
Metals
* Aluminum » Arensic
* Chromium » Copper
* Lead * Mercury
* Nickel » Silver
» Selenium » Zinc
Radiological
» Tritium » Gross beta
» Gross alpha + Gamma spectroscopy

General Chemistry

* Cyanide

» Soluble fluoride

* Formaldehyde

* Phenolic compounds

+ Oil and grease

» Volatile organic compounds (VOCs)
+ Semi-Volatile organic compounds

contaminants before the contents are released to
the public sewer system. Discharges to the sanitary
sewer have not exceeded standards for
radionuclides at any of SNL/NM’s wastewater
stations, including the LECS.

The LECS consists of three 5,000-gallon tanks and
one ion exchange and filter system. The LECS is
monitored 24 hours-a-day and is equipped with
alarms to alert SNL/NM personnel to the presence
of radioactive materials or high water levels. Water
samples are analyzed for tritium, gross alpha, gross
beta, and gamma spectroscopy to ensure
radiological levels meet regulatory standards
before the water is released to the public sewer
system. If radioactivity levels are detected above
permit limits, the water will not be released and
an alternative disposal path will be found or the
radionuclides will be allowed to decay in place
over a matter of days or weeks if the contamination
is due to short-lived radioisotopes. Once the
activity is at or below regulatory levels, the water
can be safely discharged to the public sewer
system.

6.1.5 Summary of Monitoring Results

During 2001, Sandia Corporation split quarterly
SNL/NM wastewater samples with both the City
of Albuquerque and the NMED. The City of
Albuquerque staff also inspected SNL/NM
facilities to ensure that Sandia Corporation was in
compliance with the City of Albuquerque’s
discharge requirements. In 2001, laboratory

analysis results for wastewater samples taken at
SNL/NM’s monitoring stations confirmed that
Sandia Corporation was in compliance with all
state and local regulations. All water discharged
from the LECS in 2001 also met federal regulatory
standards and DOE Orders for radiological levels
in wastewater.

Reportable releases that occurred in 2001 are
discussed under occurrence reporting in
Section 2.4.2. All permit conditions were met in
2001.

6.2 SURFACE DISCHARGE
PROGRAM

All water and water based compounds that
discharge to the ground surface are evaluated for
compliance with New Mexico Water Quality
Control Commission (NMWQCC) regulations as
implemented by the NMED’s Groundwater
Bureau. These regulations are designed to protect
the groundwater and surface water of the state for
potential use as a domestic potable water source.
The primary regulations are listed in Appendix B.
Important program documents are listed in
Chapter 9.

6.2.1 Surface Discharge Approval and
Permitting

Surface discharges are releases of water and water
based compounds made to roads, open areas, or
impoundments. Surface discharges are only made
with the approval of the Surface Discharge
Program within the EM Department. The Surface
Discharge Program assists SNL/NM facility
owners in meeting requirements set forth by the
state and documents all requests and discharges.
Proposed discharges are evaluated for potential
contaminants and concentration levels to
determine if the discharge complies with strict
water quality guidelines for surface releases.
Uncontaminated water discharges must also be
approved, since large volumes of water discharged
in areas of prior contamination (such as
Environmental Restoration [ER] sites) could
increase infiltration rates and move contaminants
deeper into the soil column. If any discharges do
not meet surface water quality standards,
alternative methods of disposal are found.

2001 Surface Discharge Activities

Surface discharge requests are generally made
when access to a sanitary sewer line is not
available, such as in remote locations on KAFB
where no sewer lines exist. Typical surface
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discharge requests include discharges made by the
Groundwater Protection Program (GWPP) to
dispose of well purge water from groundwater
monitoring wells. Wells are purged before a
representative groundwater sample can be taken.
Other surface discharges are requested as a result
of fire training activities, the need to flush eyewash
stations, and the cleaning of building exteriors.
In 2001, 28 individual surface discharge requests
were made; all met state standards and were
approved.

6.2.2 Surface Discharge Releases in 2001

The Surface Discharge Program must be contacted
in the event of an accidental release or spill to the
ground surface. In 2001, four reportable releases
occurred. These occurrences are discussed in
Section 2.4.2.

6.2.3 Pulsed Power Evaporation
Lagoons

The Surface Discharge Program at SNL/NM
reports water quality results from routine samples
taken from two surface discharge lagoons in
TA-IV. Both lagoons are permitted through NMED
due to the ongoing nature of the discharges and
the large volumes of water involved. A Discharge
Plan Renewal Application, DP-530 (SNL 2001h)
was submitted to NMED in 1999 and was
approved in 2001.

The two surface discharge lagoons, are primarily
used to contain and evaporate water that collects
in the secondary containments around seven
outdoor oil storage tanks used to store dielectric
oil. The largest tank is 250,000 gallons in capacity.
The secondary containments are designed to hold
the entire contents of a tank in the event of a spill.
Significant volumes of precipitation can collect
in the containments during the monsoon season.
The water is visually inspected for oil
contamination and any oil present is skimmed off
prior to discharge. Lagoon I is a 137,500-gallon
capacity rectangular pond, approximately 50 by
70 ftand 11 ft deep. Lagoon Il is a 127,000-gallon
capacity trapezoidal-shaped pond, approximately
40 by 70 ft and 8 ft deep.

Water Level Measurements

Water levels in the lagoons are measured annually
and water quality samples are taken biennially
during even numbered years, as required by
DP-530 (SNL 2001h). Water level measurements
were obtained from Lagoons I and II on
November 8, 2001. The water level in Lagoon I

was recorded at 13 percent of capacity and the
water level in Lagoon II was at 0 percent of
capacity. Biennial samples will be obtained from
both lagoons during 2002. Lagoons I and II were
cleaned and inspected during 2001 and the liners
were determined to be sound and intact. All permit
requirements for both lagoons were met in 2001.

6.3 STORM WATER PROGRAM

6.3.1 Storm Drain System

Storm water runoff flowing over the ground
surface has the potential to pick up and transport
contaminants. This is especially true in industrial
areas where runoff can be significant after heavy
showers since pavement and buildings prevent
precipitation from infiltrating into the ground. The
Storm Water Program works in coordination with
the P2 Group, the Surface Discharge Program, and
the ER Project to implement measures and BMPs
to prevent or reduce potential contaminants from
being transported in storm water runoff. Potential
contaminants may derive from:

Oils and solvents from machine shops and
manufacturing areas;

Vehicle residues from streets and parking
lots;

Hazardous chemicals and metals from waste
handling facilities;

Residual radioactive and hazardous
constituents from Solid Waste Management
Units (SWMUs);

Building material contaminants from
construction activities; and

Pesticides and fertilizers from landscaped
areas.

Sandia Corporation controls the potential
contaminants that may be picked up by storm water
runoff by limiting storm water contact with
chemical storage containers and carefully
controlling runoff in areas where wastes,
chemicals, and oils are stored or handled.
Secondary containments for all outdoor oil storage
tanks and chemical containers prevent potential
pollutants from being transported in storm water
runoff. Some facilities, such as the Hazardous
Waste Management Facility (HWMF) and the
Radioactive and Mixed Waste Management
Facility (RMWMF) are designed to divert all
runoff from the facility to a lined catchment basin.
Water that accumulates in the basin evaporates.
If evaporation is not adequate due to
meteorological conditions, the accumulated water
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is evaluated and pumped to either the storm drain
system or to the sanitary sewer for disposal.
Approval must be granted by the City of
Albuquerque through the DOE.

NPDES Regulations

The NPDES regulates storm water runoff from
industrial facilities in order to protect “Waters of
the U.S.” as defined by the Clean Water Act
(CWA). As it applies to SNL/NM, the Tijeras
Arroyo, which discharges to the Rio Grande, is a
“Water of the U.S.” The arroyo is generally dry,
but during heavy downpours it has significant
water-carrying capacity. Any runoff that flows into
the arroyo through a channel, arroyo conduit, or
overland surface flow is considered a discharge
point.

As shown in Figure 6-2, Tijeras Arroyo enters
KAFB from the northeast, flows just south of TA-I,
TA-II, and TA-IV, exits at KAFB’s west boundary,
and continues about eight miles to its discharge
point at the Rio Grande River. The arroyo has
created a significant topographic feature across
KAFB where erosion of unconsolidated basin
sediments has resulted in a channel over one half
mile wide in some areas.

Affected Areas at SNL/NM

NPDES permits are required if storm water runoff
discharges to “Waters of the U.S.” Sandia
Corporation facilities in TA-I, TA-II, and TA-IV
have storm drains, culverts, and channels that
divert storm water runoff to discharge points on
the north side of Tijeras Arroyo which is classified
as “Waters of the U.S.” Sandia Corporation also
conducts various activities in remote mountain and
canyon areas in the Arroyo del Coyote watershed
which empties into Tijeras Arroyo northwest of
the KAFB Golf Course. Activities in all of these
areas are evaluated for possible NPDES
permitting.

Drainages south of the Arroyo del Coyote
watershed are generally short and undeveloped.
Runoff in this area infiltrates quickly into highly
permeable soils. Discharges from these areas do
not reach any designated “Waters of the U.S.”;
therefore, NPDES permits are not required for
facilities in this area. TA-III, TA-IV, and several
remote sites are located in this area.

After reissuance of a new NPDES permit in
January 2001, several stations were added to
monitor runoff in the Arroyo del Coyote
watershed. The expansion of the Storm Water
Program is discussed in Section 6.3.2.

NPDES Permit

The EPA provides regulatory oversight for
SNL/NM’s Storm Water Program. SNL/NM
facilities are covered under the NPDES “Multi-
Sector General Storm Water Permit” issued by the
EPA in January 2001 (EPA 2001). Currently, there
are eight SNL/NM monitoring stations on the
permit. The permit was reissued in 2001 for five
years and covers four primary industrial activities
at SNL/NM as defined in 40 CFR 122. Key
facilities affected by NPDES regulations are listed
in Table 6-2. Appendix B and Chapter 9 of this
report lists all applicable regulations and program
documents, respectively.

Construction activities that disturb over five acres
also require permitting under NPDES. Individual
construction projects are not listed on the “Multi-
Sector General Storm Water Permit” (EPA 2001).
A construction permit requires the ground to be
stabilized upon completion of the project. In2001,
one storm water construction permit was in effect:
the ER Storm Drain, Sanitary Sewer, Domestic
Water System Modernization (SSWM) Project.
Storm water permits are listed in Appendix B,
Table B-1.

6.3.2 Storm Water Monitoring Stations

Sandia Corporation currently collects storm water
samples from eight monitoring points (Figure 6-
2). Monitoring Points 2 through 5 monitor runoff
from the majority of industrial activities in TA-I,
TA-II, and TA-IV. Monitoring Points 6, 7, 9, and
10 monitor discharges in Arroyo del Coyote.

EPA Appraisal

On June 4, 2001, an EPA enforcement officer
conducted an assessment of the Storm Water
Program at SNL/NM. As aresult of this inspection
and at the request of EPA, the Storm Water
Pollution Prevention Plan (SWP3) for SNL/NM
was revised (SNL 2001d). Specific improvements
to the SWP3 included clarifications of non-storm
water discharges, records of preventive
maintenance, and the relationship between SWP3
“industrial” and “construction” permits. The SNL/
NM site maps have been revised to include
information regarding storage areas.

References to detailed site maps and files
maintained by the Project Leader have also been
added as well as explanations of the relationship
of SNL/NM’s Environment, Safety, and Health
(ES&H) Manual to storm water training and
BMPs.
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FIGURE 6-2. Storm Water Monitoring Point Locations at Eight Sites

TABLE 6-2. SNL/NM Facilities Subject to Storm Water Permitting
These facilities are in areas where storm water can potentially drain to Tijeras Arroyo.

Description of SIC Code*

Potential Pollutants and Impacts
NPDES Multi-Sector Storm Water Permit

Applicable SNL/NM Facilities **

Scrap and Waste Recycling

- Various solid objects with
potential residual surface contamination

- Reapplication and Storage Yard

Hazardous Waste Treatment,
Storage, or Disposal

- Regulated hazardous chemical and
radioactive waste

- HWMF
- Manzano Storage Complex

in 2001

Facilities - SWMUs (including those in Lurance
and Madera Canyons)
Electronic and Electrical - Raw chemical storage such as acid and | - MDL
Equipment Manufacturing sodium hydroxide - AMPL
- Electroplating processes - CSRL
Short-Term Construction Permits
Construction Activities - Building material pollutants - PETL

- Disturbed soil

- Storm Drain Modernization Project

NOTE: *The EPA requires a National Pollution Discharge Elimination System (NPDES) Storm Water Permit for all industrial
facilities that have processes defined in the Standard Industrial Classification (SIC) codes listed in Appendix A of 40 CFR 122.

**Applicable facilities are monitored under the expanded Storm Water Program, which was in effect in October 2001.
The expanded program is documented in the revised Storm Water Pollution Prevention Plan (SWP3) (SNL 2001d).
AMPL = Advanced Manufacturing Process Laboratory MDL = Microelectronics Development Laboratory
CSRL = Compound Semi-Conductor Research Laboratory PETL = Processing and Environmental Technology
HWMF = Hazardous Waste Management Facility Laboratory

SWMU = Solid Waste Management Unit
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TABLE 6-3. 1999 and 1998 Storm Water Sampling Results
(Results in bold are above benchmark values given in the EPA permit.)

1999 * | 1998 ** |

Analytes Units MP 03 MP 03 MP 04 | MP 04 MP 04 MP 04 | Benchmark

1%atr | 2"atr | 1%atr | 39aQtr | 4" atr Values
TSS mg/L 150 27 113 131 233 -- 100
pH -- 8.1 8.4 8.5 8.3 8.1 -- N/A
Oil & Grease mg/L (ND) 6 (ND) 6 11 -- 15
COD mg/L 48 22 72 413 61 -- 120
Nitrate + Nitrite | mg/L 1.60 2.05 0.58 0.45 0.65 0.75 0.68
Total Kjeldahl N | mg/L 1.4 (ND) 1.3 8.8 1.1 (ND) --
Cyanide -- (ND) (ND) (ND) (ND) (ND) (ND) 0.0636
Ammonia mg/L (ND) (ND) (ND) 1.2 (ND) (ND) 19
Aluminum mg/L 13.2 1.37 7.47 1.19 18.2 9 0.75
Arsenic mg/L 0.006 0.00201 0.0049 (ND) 0.00613 0.005 0.16854
Cadmium mg/L 0.00796 (ND) (ND) (ND) (ND) 0.007 0.05
Copper mg/L 0.057 (ND) | 0.0152 | (ND) | 0.0152 | 0.0108 0.0636
Iron mg/L 10.8 1.07 5.45 18.5 13.4 6.05 1.0
Lead mg/L 0.0534 (ND) 0.0239 (ND) 0.0352 0.0097J 0.0816
Magnesium mg/L 5.01 1.65 3.73 2.16 8.82 5.27 0.0636
Mercury ug/L (ND) (ND) (ND) (ND) (ND) (ND) 0.0024
Selenium mg/L (ND) (ND) (ND) (ND) (ND) (ND) 0.2385
Silver mg/L (ND) (ND) (ND) (ND) (ND) (ND) 0.0318
Zinc mg/L 0.210 0.0191 0.0861 0.033 0.114 0.053 0.065

NOTE: Source: SNL 2000g
Analytical samples were not collected in 2001 since sampling is only required in the 2™ and 4™ year of the permit.
*In 1999, rainfall throughout the year was sufficient to produce five good samples: two from Monitoring Point (MP) 03
and three from MP 04.
**Only one sampling event was collected in 1998 from MP 04, which was not adequate to produce meaningful results.
TSS = total suspended solids (The benchmark value is 100 mg/L.)
J = Detected below the reporting limit or is an estimated concentration
Qtr = quarter mg/L = milligram per liter
ND = not detected N/A = not available
COD = chemical oxygen demand
pg/L = microgram per liter

6.3.3 Routine Inspections * Wet weather inspections are conducted
quarterly during a storm event, if possible, but
generally during the rainy season from April
through September. Samples are collected and
visually inspected for foaminess, clarity, and
the presence of oil. These inspections also

All routine inspection results are attached to the
SWP3. The following routine inspections are
conducted:

Monitoring station inspections are
conducted monthly to ensure that samplers and
other equipment are functioning properly.

Material storage area inspections are
conducted quarterly. All waste handling areas,
vehicle and equipment cleaning areas, and
loading and unloading areas are inspected for
uncovered and unprotected potential
contaminant sources and spills. These
inspections increase personnel awareness and
responsibility for storm water P2.

provide an opportunity to check for broken
levees and floating debris.

Dry weather inspections are conducted
quarterly when storm drains and ditches are
dry primarily to detect illicit discharges. In
general, only storm water is allowed in the
storm drain system; however, with approval
from the Surface Discharge Program, water
that meets NPDES permit conditions can be
discharged to storm drains. An example of
NPDES permit-approved discharges would be
water used during fire training exercises or
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Construction Site Monitoring

Sandia Corporation mitigates potential storm
water pollution from all construction sites (or
disturbed areas) by adhering to strict
guidelines to prevent contaminant migration
from various construction materials and
processes. Ifthe construction site is greater
than five acres, the activity must be permitted
under NPDES regulations. All permitted
construction activities must develop a site-
specific storm water P2 plan.

Once a construction project is completed,
disturbed areas must be stabilized before the
permit is terminated. Stabilization techniques
include:

(1) Constructing drainages/diversions;

(2) Reseeding open areas;

(3) Xeriscaping (landscaping method that
employs using drought-resistant plants
in order to conserve resources,
especially water) and other landscaping;
and

(4) Asphalting to prevent the transport of

fire hydrant testing. Dry weather inspections
also provide an opportunity to inspect ditches
for excess vegetation, accumulated sediment,
and debris. Storm channels are cleaned out
annually, or as necessary.

¢ Annual Inspections of all permitted facilities
and the entire storm water system are
conducted. After the inspections have been
completed, a report is generated indicating the
extent of the inspections and certifying that
SNL/NM is in compliance with NPDES
permit. Any inconsistency between the SWP3
and conditions at the facilities is noted in the
report. If changes to the SWP3 are required
as a result of these inspections, revisions to
the SWP3 are initiated. If potential pollution
problems are uncovered at the facilities, this
is also noted in the report along with a schedule
for addressing the problem areas.

Sampling Protocols

The NPDES permit requires quarterly analytical
sampling to be conducted in the second and fourth
year of the five-year permit, weather permitting.
Due to Albuquerque’s semi-arid climate and high
infiltration rates, precipitation rarely produces

Storm Water Station 5 (the roofline shown just to the
right of this channel) samples storm water at a
discharge point to Tijeras Arroyo.

adequate runoff for monitoring in the months of
October through March. In general, the most
consistent storm water sampling occurs during the
rainy season from April through September. After
a rainfall of sufficient intensity and duration (as
defined in the regulation), storm water runoff
flowing through monitoring each station is
collected as a grab sample by the automatic
sampler. The discharge is collected within the first
30 minutes of the runoff event to allow for the
sampling of any residues picked up in the soil
upstream of the station. All samples are sent to
off-site laboratories and analyzed according to
protocols established by the EPA.

6.3.4 2001 Activities

2001 Sampling Results

No analytical monitoring was required under
NPDES in fiscal year (FY) 2001. The next required
analytical sampling began in October 2001
(FY 2002). However, quarterly visual samples
were collected at five monitoring points (MPs) and
inspected as described under “wet weather
inspections.” No unusual characteristics were
noted.
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Past Sampling Results

Past sampling results from 1998 and 1999 analysis
have shown a presence of metals such as zinc,
magnesium, and iron elevated above benchmark
values (Table 6-3). However, since the collection
of storm water samples at SNL/NM did not begin
until 1997, there is not yet enough data to draw
meaningful conclusions. The presence of these
metals may be due to natural conditions associated
with rocks and soils derived from the igneous/
metamorphic complex of the Manzanita
Mountains.

SSWM Project

In 1999, construction began on the SSWM Project.
Phases 1, 2, and 3, completed in 2000, consisted
of the realignment of 20" Street near KAFB’s
Eubank Gate and replacement of existing earth
ditches in TA-I with concrete channels up to
MP 04. Phase 4 received funding in FY 2001 and
included the replacement of underground storm
sewer pipes in the northwest section of TA-I.
Completion of this project is scheduled to be
completed in FY 2002.
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