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SUBJECT MATTER CLARIFICATION
TECHNICAL AREA (TA) 16 PART B PERMIT RENEWAL DOCUMENT

This document provides additional information for the “Los Alamos National Laboratory
Technical Area 16 Part B Permit Renewal Document” (TA-16 Part B), most recently submitted
to the New Mexico Environment Department (NMED) in January 2000 as Revision 3.0. The
need for and form of this information has been discussed and developed with the NMED
through the Permit Working Group (PWG), which consists of representatives from the NMED
Hazardous Waste Bureau (HWB), the U.S. Department of Energy, and the University of
California. On August 14, 2000, the PWG agreed that subject matter clarification would be
consolidated by topic and submitted to the NMED in a narrative form. The document consists of
a discussion with five topics (process operations, hydrogeology, environmental data, pathways
and miscellaneous information) and six supporting attachments. Attachment A contains
revisions to Attachment H of the TA-16 Part B. If acceptable, the attachment can be used to
replace the original Attachment H.

PROCESS OPERATIONS
Ash Management

Due to safety concerns, ash is not removed after treatment at {he TA-16 Burn Ground Unit for a
minimum of 24 hours. For safety, the U.S. Department nergy (DOE) Explosives Safety
Manual (DOE M 440.1-1) requires that: '

» “No entry should be allowed into the digposal area until 8 hours have elapsed unless it
can be determined through visual obs tion that all explosives have been destroyed”
and

e “Atleast 24 hours sha pse before ashes are collected.”

The manual is available on th¢ web at:

http://www.ex r.doe.gov:1776/htmis/regs/doe/newserieslist.ntml.

In accordancg with the requirement, ash is left on the bum structure for this period. Ash is
usuaily removed and drummed immediately after the 24-hour period unless:

o The waste is not completely treated. For instance, if the high explosives (HE) spot test
shows that there is still HE contamination, the waste is left on the structure, covered, and
treated again as soon as weather conditions permit.

* The ash is not homogenous and separate samples from different parts of the ash
surface are required. In these cases, the ash is covered until the sampler can be
scheduled (usually a day or two). As soon as the samples are taken, the ash is
drummed.

The following measures are used to minimize ash dispersal:

¢ Burning is not conducted during periods of high winds, as prescribed by Los Alamos
National Laboratory’s (LANL’s) Open Buming Permit (current Permit No. AQB.97.214,
effective August 18, 1997).



e Ash production has been minimized through the use of propane instead of wood as a
fuel.

e For waste types likely to generate ash (e.g., cardboard boxes, wipes), the waste is
covered by a screen prior to buming.

e Ash is removed as soon as practicable.

Any ash generated during treatment is characterized as newly-generated waste, as required in
the LANL General Part B Waste Analysis Plan.

Number of Treatment Devices That Could Operate Simuitaneously

All of the structures (TA-16-388, TA-16-399, TA-16-401, and TA-16-406) could be used in a
single day. This would be the exception rather than the general practice.

Temperature Levels and Necessary Time to Achieve HE Degradation /]/

Thermal test results are used to establish the minimum tempegrature to which the HE must be
heated to ensure decomposition. The thermal tests used determining these parameters
include Differential Scanning Calorimetery, Henkin Time-to-Hxplosion Test, and large scale burn
tests. All HE used at LANL is tested and the data analyzed. ‘The temperature at which the most
stable HE decomposes is used to set the lowes limit for the thermal treatment process. Using
these analyses, a minimum temperature of 4 egrees centigrade (°C) has been identified as
the level needed to thermally degrade the fpes of HE that LANL uses. For incombustible
solids, thermocouples are placed on the materials to be treated and temperatures are monitored
to ensure the 400 °C requin ts are met. The necessary treatment time will vary, but is
generally less than one hmﬁ he material is completely treated when all thermocouples
stabilize at the minimum temperature, indicating that the material is heated throughout. For
liquids, heat is gpplied until the liquids are consumed. Any residue remaining is heated to a
minimum of 400 9C, as indicated by thermocouples. Should this temperature not be reached,
the waste couentiaily still be explosive and would require additional treatment.

Wetting of the Burn Area Before and After Operation

Before buming, wetting is done around the structure being used only when vegetation is dry
enough to create a potential fire danger. A garden hose is used and only the surface is wetted.
The amount of water used is not enough to cause ponding, erosion, or act as a driving force for
dispersing legacy contamination from past uses of the area. Wetting is not done after burning,
unless a fire occurs.

HYDROGEOLOGY

Information on the hydrogeology in the region of TA-16 is provided as Section H.3.1 in revised
Attachment H of the TA-16 Part B, included herein as Attachment A. An overview of this
information was provided during a PWG meeting on August 14, 2000.
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ENVIRONMENTAL DATA

Air, water, soil, meteorological, and other environmental data (e.g., sampling of foodstuffs) are
published annually in the report titted “Environmental Surveillance and Compliance at Los
Alamos” (referred to as the Surveillance Report). A copy of the most recent Surveillance Report
was provided during the PWG meeting on August 14, 2000. Reports are produced annually and
two copies are sent to the NMED. Specific project information (e.g., that generated by the
Environmental Restoration [ER] Project and submitted directly to the HWB) that does not
appear in the Surveillance Report is cited/provided in the following sections.

Surface and Groundwater Quality

The most recently published information on Laboratory-wide surface water and groundwater
quality is included as Section 5 of the 1298 Surveillance Report and in the “Groundwater Annual
Status Report for Fiscal Year 1999.”

Additional sampling near the TA-16 Bum Ground was conducted in 1999 and 2000 at
Characterization Well R-25, located west of the Burn Ground. The 1999 dajer are available in
draft form and are included in Attachment B. The 2000 data are not yet avﬁ?{;e. The possible
sources of contamination have not yet been identified, but it is suspected that the TA-16-260
outfall location is the major contributor. Surface water data from samples taken in Cafion de
Valle (see Attachment C) indicate that the TA-16-260 outfaf” and Material Disposal Area P
(MDA-P) are the major contributors of contaminants to the yon. The TA-16 Bum Ground
Unit drains toward a tributary that joins Caron de Valle abogt 10,000 feet downstream from the
TA-16-260 outfall.

Two groundwater wells are being installed d%‘gradient of S-Site in 2000 (R-19 at TA-36 and
CDV-R-15-3 at TA-15). A schematic showing the well locations is included in Attachment D.
The CDV-R-15-3 well was s#pd to characterize the vertical and horizontal extent of
contamination identified in thg K-25 well. Characterization Well R-12 was sited as a regional
groundwater well to charafterize intermediate perched groundwater and the regional
groundwater aquifer. Data are not yet available from these wells.

Known Soil gf;;amination

Data on the known soil contamination immediately adjacent to the TA-16 Bum Ground are
included in Attachment E. These data are from surface samples that represent legacy
contamination and were collected by the ER Project. The ER Project has not yet conducted
subsurface sampling in the area immediately adjacent to the TA-16 Burn Ground Unit.

Subsurface data were collected for the 1995 MDA-P closure plan and submitted as Appendix D
to that plan. The chemical data collected were from soils and other materials in or adjacent to
MDA-P. The contamination has largely been removed as part of the closure of MDA-P.
Samples have not yet been taken of the tuff beneath MDA-P; the sampling plan is awaiting
NMED approval.

The only subsurface data that will be available near the TA-16 Burmn Ground Unit in the near
future are being collected as part of the TA-16-394 Burn Tray closure. These data are not yet
available but will be submitted to the HWB as part of the closure report.



Air Quality

The only site near the TA-16 Bum Ground Unit designed to characterize ambient air for
Federal and New Mexico ambient air quality standards was located at TA-49. This site was
operated jointly in the early 1990’s by the NMED, LANL, and the National Park Service. The
data from this site reside in the NMED air quality database and have recently been provided
to the HWB by LANL’s Engineering Sciences and Applications Division. LANL operates a
number of other air quality sites at and in the region surrounding the Laboratory, mainly to
monitor radionuclides. The results from all sites are published in the annual Surveillance
Report and can be obtained on the web at: http://www.esh.lanl.gov~AirQuality.

The Surveillance Report also summarizes meteorological information, including temperature,
wind speed and direction, and precipitation. Current and historical meteorological data are
available on the web at: http://weather.lanl.gov.

PATHWAYS

The routes and pathways of exposure are discussed in Attachment F of thi%cument. On July
20, 2000, NMED and LANL air quality representatives provided an overview of the NMED open
burning permit process. These representatives discussed emissions factors, air dispersion
modeling, and meteorological conditions under which opep-urning may be conducted. On
August 14, 2000, LANL and NMED representatives discuss ow legacy contamination will be
addressed through the Resource Conservation and RecoNery Act corrective action process,
which will include a formal risk assessment.

MISCELLANEOUS !

Flora, Fauna, and Physical ctures

Flora and Fauna: The dominant trees within the mesa overstory vegetation are ponderosa pine
and mixed cm. The mesatop shrub layer is primarily composed of Gambel oak and New
Mexico locus ominant forbs and grasses include bluegrass, mountain muhly, blue grama,
pine dropsee ormwood, false tarragon, tail lupine, and cinquefoil.

Federal threatened and endangered and New Mexico sensitive plants that could potentially
inhabit the area include Checker lily, Sandia alumroot, Wood lily, and Pagosa phiox. None of
these species have been found in the area. Federal threatened and endangered and New
Mexico sensitive animals that could potentially inhabit the area include the Northem goshawk,
the Common blackhawk, the Broad-billed hummingbird, the Willow flycatcher, the Spotted bat,
the Peregrine falcon, the Bald eagle, the Mississippi kite, the Pine marten, the Say's pond snail,
the Jemez Mountains salamander, the Mexican spotted owl, and the Meadow jumping mouse.
The Mexican spotted owl is the only endangered species documented near the Burn Ground;
however, the TA-16 Bum Ground Unit is not located in the type of habitat (i.e., wooded
canyons) occupied by this species.

Protection of Other Structures: The DOE Explosives Safety Manual governs the storage,
usage, and handling of all HE at LANL. This manual uses the Department of Defense's criteria
to prescribe minimum distances between HE facilities and inhabited structures, access points,
and the public. Based on these requirements, the Burn Ground is sited at a remote location.
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Ignition of wastes is done remotely from TA-16-389, a reinforced concrete building located
approximately 300 feet from the nearest bum structure.

Floodplain Standard

LANL is currently preparing a response to the NMED DOE Oversight Bureau’'s June 26, 1998,
letter commenting on the 100-year floodplain report. LANL anticipates submitting this response
to the Oversight Bureau in September 2000. The response will address the issues presented in
the NMED letter and conform to discussions held during the PWG meeting on July 27, 2000,
New information being developed as a result of the Cerro Grande Fire will be discussed in the
response.

Personnel in LANL’s Water Quality and Hydrology Group are revising floodplain maps for LANL,
and expect to have them available within a year. While there is technical disagreement
between the Oversight Bureau and LANL on aspects of the floodplain report, both parties agree
the treatment, storage, and disposal activities at LANL would not be affected by a 100-year
flood. With the exception of TA-39-57, no waste management units are idgntified in the list,
“LANL Buildings Potentially Within Floodplain,” included as Appendix G in N{;bove—referenced
comments. As the floodplain location standard in the New Mexico Administralive Code, Title 20,
Chapter 4, Part 1, Subpart V, 264.18(b)(1), is not an issue, there can be no permit concern
regarding this standard. Although the information that willLte used to develop the revised
floodplain maps will be available within a year, a newly-pubjjshed and peer-reviewed floodplain
report will take more time to prepare.

Contingency Plan P\

The contingency plan is kept W—%-ssg, the control building for the TA-16 Burn Ground Unit.

Closure Plan

The closure for the TA-16 Bum Ground Unit included in the draft version of the “Los
Alamos Natigpdl Laboratory Hazardous Waste Facility Permit, Chapter 5, Technical Area 16
Conditions,” submitted to the NMED HWB in June 2000, was prepared to include scil sampling.
During a PWG meeting on May 11, 2000, it was agreed that sampling of other environmental
media would be conducted during post-closure if it is determined that post-closure care is
required. The issue of removing ash residue will be clarified when all comments on the draft
version of Chapter 5 have been received and the comment incorporation process begins.

Waste Staging

If burning is delayed at the TA-16-388 Flash Pad, a cover is placed over the waste. Attachment
H of the TA-16 Permit Renewal Document, included herein as Attachment A, has been revised
to reflect this clarification.
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ATTACHMENT H
TA-16 BURN GROUND UNIT MANAGEMENT

The information provided in this attachment is submitted to address the applicable
miscellaneous unit requirements of the New Mexico Administrative Code, Title 20, Chapter 4,
Part 1 (20 NMAC 4.1), Subpart IX, 270.23, and 20 NMAC 4.1, Subpart V, Part 264, Subpart X,
revised June 14, 2000 [6-14-00], as well as thermal treatment requirements in 20 NMAC 4.1,
Subpart VI, Part 265, Subpart P [6-14-00]. This attachment provides an overview of current
facility operations and waste management practices for the Technical Area (TA) 16 Bum
Ground Unit and complements the information provided in Section 2.0 of this permit renewal
document. It includes detailed descriptions of the open burning (OB) treatment structures,
their locations within the Burn Ground Unit, and the current operﬂfml and waste
management practices associated with them. Requirements for treatment effectiveness;

ignitable, reactive, and incompatible wastes; security access; preparedness and
prevention; volatile organic air emission standards; and engmental performance standards
are also discussed. Table H-1 summarizes applicable regulatory references for miscellaneous
units and the corresponding location where thg fRquirement is addressed in this permit renewal

document.

The TA-16 Burn Ground Unﬁ(igures H-1 and H-2) is managed by Los Alamos National
Laboratory's ( L's} Engineering Science and Applications (ESA)-Weapon Materials and
Manufacturin oup, which is responsible for the safe treatment, storage, and handling of
high-explosives (HE)-contaminated waste material generated by the HE production facilities.

H.1  TA-16 BURN GROUND UNIT STRUCTURES
TA-16 is located in the southwestern quadrant of LANL at the west end of the Pajarito Plateau,

near the foothills of the Jemez Mountains (see Figure A-1 in Attachment A). The TA-16 Burn

Ground Unit is comprised of several OB structures, which are described below.

H.1.1 TA-16-388 Flash Pad/Burn Tray
In 1998, the New Mexico Environment Department (NMED) granted LANL Temporary

Authorization to upgrade the TA-16-388 HE Burn Tray to a propane-fueled flash pad and burn
tray (Figure H-3). The upgrade began shortly thereafter. The new designation for TA-16-388

H-1
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was reflected in the "Los Alamos National Laboratory General Part A Permit Application,”
Revision 0.0 (LANL, 1998a), submitted to the NMED in April 1998 and hereinafter referred to
as the LANL General Part A. The TA-16-388 conversion was subsequently approved by the
NMED on May 12, 1999, as a Change During Interim Status, pursuant to 20 NMAC 4.1,
Subpart IX, 270.72 [6-14-00).

H.1.1.1 TA-16-388 Flash Pad
The TA-16-388 Flash Pad consists of a 22-foot (ft) by 22-ft concrete pad set on a secondary
containment area. The base of the flash pad is 12 inches thick. The entire flash pad is

contained in a 45-mil Hypalon liner, which is 6 inches below the bottom of the pad and curved
up to ground level on all 4 sides, extending out 2 ft from the pad perimeter. Inset one ft from
the edge of the concrete pad along the two sides and back is a 3-ft-high, Bhfw-thick, integrally
poured, concrete wall. The pad is slanted down toward the back concrete wall, thus providing
secondary containment for any spills or run-on/runoff of stgpmwater. These are collected in
the rear of the pad where they either evaporate or can be c¢flected by one of the Burn Ground
HE wastewater tank trucks. Between burns, the structure can be covered with a retractable
steel roof, tarps, or other types of covers, ur‘ﬂ% ash sampling, ash removal, or waste staging
requires that the cover be retracted. When waste is being staged or if burning is delayed, the
retractable roof, tarps, or oth es of covers may be used to cover the waste and prevent it
from becoming wind-blown. ﬁonﬁguration of the flash pad and burners is shown in Figure

burn to acco date the weights of large machine tools and other equipment. However,

H-4. The max'fjum treatment capacity of the flash pad is estimated at 40,000 pounds per
large burns are conducted only when absolutely necessary because it is more difficult to
assure the HE is destroyed on all materials treated. Instead, burns of several hundred pounds

are usually conducted.

The heat sources for the flash pad consist of three 5-ft-long forced-air propane burners with
adjustable mounts. A burner is mounted outside the wall on each side and the back of the
pad. One to three burmers can be used, depending on the amount and configuration of the
material to be flashed. The total capacity of the propane supply system is approximately 7
million British thermal units per hour (BTU/hr). Therefore, the output of each burner witi .
dependent on how many are used for a burn. Usually, they are operated at approximate
million BTU/hr. This provides adequate heat to bring the material being flashed to a

H-2
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temperature sufficient to destroy all HE contamination, typically to a temperature above 400

degrees centigrade (°C) (see Section H.2.1).

Television cameras mounted above the front of the TA-16-388 structure monitor operations at
the flash pad, and Burn Ground personnel observe the flash operations on the monitor in the
Control Building (TA-16-389). Lockout keys for the power that operates the flash pad are also
located in the Control Building. The lockout keys are removed and carried by personnel
working at the flash pad. Once the flash pad has been set up for a treatment and has been
barricaded to prevent traffic from approaching the pad, personnel return to the Control Building

and monitor the burners using a computer display.

Movable steel equipment is used on the TA-16-388 Flash Pad to stage thm‘ﬁny types of HE-
contaminated waste to be treated at the pad. This equipment is constructedito be moved with
a forklift and will be stored within the TA-16 Burn Ground Upit One type of waste treated is
large, metallic equipment that has been used for HE machipihg, handling, transportation, and
storage. Several steel pallets are positioned in the middle of the flash pad and the equipment
to be treated is set on the steel pallets. Theﬁ“ets protect the integrity of the concrete pad,
preventing deterioration caused by the heat &nd by mechanical impacts. Thermocouples are
placed on and within the equi nt being flashed to measure temperatures to document that
the materials reached and mﬁined the required temperature levels for the necessary time

(see Section H.2.1).

Much of the noncombustible waste consists of smaller metal items that can be moved by hand.
These items are treated in a steel tray, which is lined on the bottom with sand and on the sides
with firebrick. The smaller metallic items are positioned in this tray for treatment. After cooling,
the items can be reoriented for additional tfreatment. Thermocouples can be used to verify that

the required temperatures have been reached (see Section H.2.1).

Steel trays are also used in treating combustible solids. Cardboard HE storage containers,
cloth and paper used to clean HE, packing material for HE, wooden HE packing crates, and
rags used to absorb oil from around HE-processing machines are some of the common
combustible materials that must be treated. These materials are stacked on the steel tray and

covered with a steel screen. The burners are used to thoroughly ignite the material and are
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then tumed off. Before removing the residues (if any), the material is inspected for thorough

combustion and burned again, if necessary.

A steel tray, combined with a smaller steel tray, is used to destroy HE contamination in small
batches of water-solvent solutions, acids, bases, or oils. These wastes are usually received in
small polyethylene jars packed in a secondary container. These liquids are placed in the
smaller tray and the propane-fired burners are used to ignite combustible gases and heat HE
to the temperatures necessary for its destruction (see Section H.2.1).

Soil contaminated with explosives, residues from the TA-16-399 HE Burn Tray and the
TA-16-401 and 406 Sand Filters that require further treatment, and similar contaminated
noncombustible particulate matter are also treated at the flash pad. Thesf;vaste types are
placed in a tray that is set on an open frame and covered with a steel plate.! This assembly is
set in the middle of another tray. Thermocouples are set in the-middle of the particulate matter
to monitor the temperature (see Section H.2.1). ?
In addition to the steel pallets and steel trayﬁeady described, several other movable steel
devices are being considered for use on the flash pad to optimize burning and/or prevent
waste compaction. The first ice is a cage of expanded steel screen to better contain
ﬁ The second device is an apparatus for treating the

combustibles during burnin

second devic ne method being considered is to trap the material between two narrowly

noncombustib@aanicu!ate material described above in a more efficient manner. For the
separated steel plates and heat both plates until the desired temperature is reached. The
treated material would then be released into a container and the apparatus would be refilled
from a hopper. A second method is to continuously release the material from a hopper,
through a flame, and into a container. A third device required may be steel stands on which
HE-contaminated pipes are supported. As waste types change, other devices may be needed

to effectively treat the wastes.

H.1.1.2 TA-16-388 Burn Tray
The TA-16-388 Burn Tray (Figure H-5) is a stainless-steel kettle with a 75-gallon capacity. The

kettle is 30 inches in diameter, is 24 inches high, and stands on legs. Beneath the kettle is a
propane ring burner with a heat output of approximately 200,000 BTU/hr. The burner has a

H-4
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steel windshield wrapped around it. Mounted on stands beside the kettle are two flare burners
with a heat output of approximately 50,000 BTU/hr each. These burners ignite combustible
gases boiled off by the ring burner. The entire assembly sits in a steel secondary containment
tank, which is 8 ft in diameter, 1 ft high, and has a 375-gallon capacity. The center of the
assembly sits 10 ft back from the front of a 20-ft-wide, 40-ft-long concrete pad. A retractable
cover on the pad can be rolled over the burn tray assembly between bums, or the assembly

can be covered with a tarp or other type of cover,

The wastes treated at the TA-16-388 Burn Tray range from HE-contaminated solvents,
solvent/water mixtures, acids, and bases resulting from HE analysis, processing, maintenance,
and cleanup activities. Oils are usually no longer burned in the TA-16-388 Bumn Tray because
the heating value supplied by the burners is too low to prevent soot form@lign for most oils.
Instead, oils are usually burned in a small steel tray on the TA-16-388 Flash Pad, where the
heating value supplied by the propane burners is much higherr The liquids are either poured
into the kettle from 5-gallon carboys or hand-pumped frong”55-gallon or other drums. Burn
Ground personnel observe the burn tray operations via television monitor. After the liquid
contents are consumed, the residue in tﬁ‘(ettle (if any) is heated to decomposition
temperatures for explosives. This is detefmined by thermocouples and monitored in the
Control Building (see Sectio .1). Although the maximum treatment capacity of the bum
tray is listed in the LANL Ge’:g Part A as 100 gallons and the kettle capacity is 75 gallons,

represents thg anfount that can be effectively treated in a single day.

usually only ab' t 5 to 30 gallons of liquid waste are treated in any batch. This quantity
Face shields or other suitable eye protection are worn while liquid is discharged and during
cleanup operations when airbomne particles constitute an eye hazard. Respirators may be

worn when highly hazardous volatile solvents are being handled.

H.1.2 TA-16-399 HE Burn Tray
The TA-16-399 HE Burn Tray is a 4-ft-wide, 16-ft-long steel tray, supported on 1.5-ft-high legs,
and lined with firebricks (Figure H-6). The treatment capacity of the TA-16-399 HE Burn Tray

is 1,000 pounds of waste per burn. Explosives to be burned, usually rejects from pressing and

machining operations and also HE pieces that are no longer useful, are transported to the HE
burn tray packed in cardboard and wooden boxes. Padding is placed on the tray and the
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explosives are removed from the boxes and set on the padding. The padding is then
dampened with kerosene, electric matches (squibs) are connected to the firing cables, and a
train of excelsior saturated with kerosene is run from the squibs to the padding. All personnel
then go to the Control Building and the squibs are fired remotely. The burn is observed by
Burn Ground personnel located in the Control Building, using a television camera located near
the TA-16-388 structure and a monitor and a penscope located in the Control Building. The
ash is later inspected for .- nurned == or other residues that do not appear to be fully treated.
The cover of the TA-16-398 HE Burn Tray is placed over the residue until it can either be
treated again on the burn tray or on the TA-16-388 Flash Pad.

Between burns, the TA-16-399 HE Burn Tray is covered, unless an ash sample is being
collected, ash is being removed, or waste is being staged. The portable co¢gr or a tarp is used

to cover the structure.

H.1.3 TA-16-401 and TA-16-406 Sand Filters

The TA-16-401 and TA-16-406 Sand Filters are 8 ft, 9 inches in diameter and about 4 ft high,
about half of which is below ground level (FifﬁH-?). The base of each has a shallow funnel-
shape that is connected to underground pipes leading to the HE Wastewater Treatment

Facility's sump tank. The savﬁters consist of a gradation of large, smooth river rocks at the
bottom to coarse and fine sarjd on the top. The sand filters remove inert and explosive solids
that are settled fxpm or are suspended in wastewater. The flow rate through the sand filters is
usually only sgal gallons per minute and it generally takes a day to unload a full tank truck.
Two types of wastes are treated at the sand filters. The first is wastewater in which HE, and
possibly trace chemicals associated with HE synthesis and degradation, are in solution. The
second is particulate HE saturated with water. Currently, each type of waste is treated in a
different filter, the first in the TA-16-406 Sand Filter and the second in TA-16-401 Sand Filter.
However, this practice can vary over time and either sand filter can be used for wastewater
and/or bulk and particulate HE. The maximum treatment capacity of each sand filter is 1,000
pounds of HE per burn.

The wastewater to be treated comes from holding tanks (sumps) of HE-processing facilities

and various types of tanks from environmental restoration and decontamination operations of
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HE-contaminated solid waste management units. Usually, the wastewater is pumped from the
holding tanks into tank trucks operated by Burm Ground personnel, and poured into the
TA-16-406 Sand Filter at a rate of several gallons per minute. However, there may be some
instances where wastewater is placed in a holding tank near the sand filter and then pumped
or gravity fed directly into the filter. Filter socks are tied to the outlet hoses to capture coarse
particulate HE. If the water is oily, several pounds of activated charcoal may be added to the
filter socks to adsorb oils. Once the filter sock is filled with inert and explosive particles, it is
drained and placed on the TA-16-401 Sand Filter. Eventually, the top of the TA-16-406 Sand
Filter becomes clogged with fine particles. This fine top layer of sediment is removed and
placed in the TA-16-401 Sand Filter. Clean sand is then placed on the surface of the TA-16-
406 Sand Filter.

Water-saturated explosives are placed in the TA-16-401 Sand Filter. Th;[ water-saturated
HE wastes come from several sources. The first source jsrthe HE-production facilities or
environmental restoration activities where HE-containing wastewater is pre-fitered. When the
pre-filters are full, the contents or the entire filter are put into plastic buckets, which are placed
in less-than-90-day storage areas or satelr@gccumulation areas. Before treatment, the
buckets are moved from the storage or accurfiulation sites to the TA-16-401 Sand Filter, where
their contents are spread ou the sand filter surface. Similarly handled is the HE that is
collected during environmeg restoration or building decontamination/decomissioning
activities. It is placed into buckets with water and stored in accumulation areas until treated by
OB. Another poyrce of wet HE is the HE sludge at the bottom of the various holding tanks or
sumps. After the wastewater is removed for treatment, the sludge remaining in the sumps is
periodically vacuumed into tank trucks and poured into the TA-16-401 Sand Filter. Because
the operations and capacities of the sand filters are similar to those of the TA-16-399 HE Burn
Tray, the sand filters can be used to treat bulk HE if the TA-16-399 HE Burn Tray is not
operational. There may be other sources of HE generated in the future that will be treated at

the sand filters.

After the HE has been placed in a sand filter, a heavy steel lid is then placed over the filter to
restrict access to the wastes and shield them from initiating sources. When a sufficient
amount of HE waste has been accumulated in the TA-16-401 Sand Filter, the steel lid is tightly

sealed to the sand filter tank using screw clamps. The contents of the sand filter are then
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dried with heated forced air for 4 or 5 days. The dried contents are then damped with kerosene
and ignited remotely using the same procedure as used at the TA-16-399 HE Burn Tray. The
burn is observed remotely by Burn Ground personnel using television cameras located near
the sand filters, and a monitor and a periscope located in the Control Building. The TA-16-401
Sand Filter is used principally for burning because it is not as close to trees as the TA-16-406
Sand Filter and the area around the TA-16-401 Sand Filter is easily kept mowed.

H.2 OPERATIONAL AND WASTE MANAGEMENT PRACTICES
The TA-16 Burn Ground Unit treats only hazardous solid and liquid wastes that are either pure

HE or contaminated with HE. This section describes the operational and waste management
practices used to stage and treat the waste, as well as the disposition of residues. Information
on treatment effectiveness, ignitable, reactive, and incompatible wastes; befrity and access;
preparedness and prevention; and volatile organic air emissions standards dre also presented

plication," Revision 1.0 (LANL,

herein. The waste streams treated at the unit are described jprTable B-6 of Appendix B in the
"Los Alamos National Laboratory General Part B Permit éf

1998b), hereinafter referred to as the LANL General Part B.
H.2.1 General Burning Procedures /

Treatment of hazardous wa t the TA-16 Burn Ground Unit is conducted using a non-
continuous [batch] thermal treptment process, in accordance with the requirements specified in

20 NMAC 4.1,
Ground Unit
environment. Prior to OB operations at the TA-16 Burn Ground Unit, the area is cleared of all

ubpart VI, 265.373 [6-14-00]. Open burning of wastes at the TA-16 Burn
g conducted in a manner that does not threaten human health or the

but authorized Burn Ground personnel. A barrier is placed across the road to prevent entry.

The closest property not owned by LANL is at a distance greater than one mile from the TA-16
Burn Ground Unit. Therefore, a safe distance is maintained between the HE burn sites and
the property of others, as required in 20 NMAC 4.1, Subpart VI, 265.382 [6-14-00].

The master controls for each of the TA-16 Burn Ground Unit structures’ firing circuits are
located inside the Control Building. The Control Building is no less than 300 ft from all OB
operations. Operational procedures require that OB not be undertaken at a time of impending

electrical storms and during high wind conditions. OB may also be restricted during periods of
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high fire danger and adverse atmospheric conditions. The NMED’s Air Quality Bureau
determines the conditions under which OB can occur. The following atmospheric limitations

are those that LANL currently operates under:

« f mean wind speed is projected to be =5 meters per second, a LANL meteorologist must
be consulted and determine that high wind speeds are not projected later in the day;

e Burns must be postponed if wind speeds exceed 10 meters per second,;

« Burns can occur only when atmospheric stability is A, B, C, or D (conditions under which
mixing is quite rapid and concentrations fall off quickly with distance from the source);

« Mixing depth must be greater than 200 meters; and

 Burns must be conducted between 10 AM and 4 PM, the time of day when dispersion is
optimal. '

However, these limitations could change at the discretion of NMED’s Air Qu:1t/y Bureau.

All OB operations are conducted in accordance with appgepriate LANL standard operating
procedures (SOP). Adherence to the SOPs ensures safe’ and efficient HE destruction and
decontamination of flashed materials. Althﬁ it is highly unlikely, all of the TA-16 Burn
Ground Unit structures could be operated in gne day.

A minimum temperature of 8 °C has been determined as the temperature needed to
thermally degrade the types of HE-contaminated wastes generated at LANL and treated at the
TA-16 Burn G'd Unit. Forincombustible solid HE-contaminated wastes, thermocouples are
placed on the Wastes to be treated and temperatures are monitored to ensure that the required
temperatures are met. The necessary treatment time varies with the waste types being
treated. The waste has been treated when all the thermocouples stabilize at the minimum
temperature, indicating that the waste is heated throughout. For liquids, heat is applied until
the liquids are consumed. Any residue remaining is heated to a minimum of 400 °C, as
indicated by thermocouples. In the unlikely event that complete destruction of HE cannot be
achieved, any incompletely treated wastes would be treated again.
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H.2.2 Waste Staging
Waste staging varies by treatment process. The factors influencing how wastes are staged

are safety, the degree of difficulty in placing or removing wastes from a TA-16 Burn Ground
Unit structure, and the influence of weather conditions. The staging procedures by structure

are described below.

Bulk HE treated at the TA-16-399 HE Burn Tray is initially accumulated in less-than-90-day
storage areas and satellite accumulation areas until the day of treatment. Safety concerns
dictate that HE be immediately burned after arriving at the Burmn Ground. If it cannot be burned

immediately, the HE is staged temporarily in a rest house or magazine.

this waste does not involve complicated collection and transport procedureq, the waste to be

Because the amount of liquid waste treated at the TA-16-388 Burn Tray is Tl and staging of
treated is transported from less-than-90-day storage areas and satellite accumulation areas
just before a planned burn. It is usually possible to ensure that the environmental conditions
(e.g., wind speed, fire conditions) required by the NMED AirlQuality Bureau can be met before
the waste is staged. In the event of an unfoﬁen delay, the waste is covered until it can be

burned.

The most difficult waste to stﬁis that treated at the TA-16-388 Flash Pad. The wastes are
accumulated in less-than-90-day storage areas and satellite accumulation areas until several

several days tage the waste on the structure. The waste material to be treated may

days before ﬂ@ng. Depending on the size and amount of waste to be flashed, it may take
include relatively large quantities that involve extensive scheduling of collection and transport
resources, may require equipment such as cranes or additional procedures for lifting of large
pieces, and require complicated stacking arrangements on removable steel supports.
Because the staging of this material is complex, it may not always be possible to ensure that
the meteorological conditions required for good dispersion will exist at the scheduled burn

time. If burning is delayed, a cover is placed over the waste.

The TA-16-401 and TA-16-406 Sand Filters are used to treat HE-contaminated wastewater
and the HE filtrate accumulates over a number of days. Wet bulk and particulate HE is
transported to the sand filters from less-than-80-day storage areas and satellite accumulation

areas just before the filters are covered for drying. Several days prior to burning, the filters are
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sealed and the forced-air heater is activated to dry the HE. The HE is burned as soon as

environmental conditions aliow.

H.2.3 Waste Management Practices [20 NMAC 4.1, Subpart V, Part 264, Subpart X]
The wastes treated are both homogeneous (e.g., solid explosives, scrap explosives) and

heterogeneous (e.g., excess equipment, remediation debris). The waste streams are
described in Appendix B of the LANL General Part B. The wastes are treated to remove the
characteristic of reactivity, although other characteristic and listed hazardous waste may be
present in the wastes being treated. Whereas burning will treat a number of waste
constituents (e.g., HE, solvents), metals (if present) will not be destroyed. They will remain in
the residues, which are characterized by acceptable knowledge or are sampled and analyzed
for appropriate Toxicity Characteristic Leaching Procedure metals other metallic
underlying constituents, as needed. If hazardous, the residues are sericr; an appropriate
permitted facility for treatment/disposal. HE-contaminated wastes may be treated at the TA-16
Burn Ground Unit to desensitize or declassify the waste.Eomponents of the TA-16 Burn
Ground Unit structures (e.g., burn trays, steel plates) conslkst of nonhazardous materials only

(e.g., steel). p

Waste containers for small pigegs of explosives-contaminated waste and explosive material
generally consist of plastic bags \65-gallon drums, 30-gallon carboys, or paper-lined cardboard
boxes. The waste will be placed within a container, sealed, and labeled appropriately. These
waste contai will then be stored in a less-than-90-day storage area or a satellite
accumulation jarea. Pieces of waste that cannot fit into boxes or drums (e.g., large equipment
and debris) are stored in movable storage bins, such as covered roll-off bins. These bins are
designated as less-than-90-day accumulation areas. They can be transported directly to the

TA-16 Burn Ground Unit for staging and subsequent treatment of the waste.

Waste to be treated is collected from various less-than-90-day storage areas and satellite
accumulation areas at the facilty. When loading waste, the cargo compartment of the
transport vehicle(s) is checked to ensure that it is clean and contains no loose items such as
tools or pieces of metal. For transport, the wastes are placed in an enclosed compartment or
secured with tie-downs. The load limit for transporting explosives is determined by the
capacity of the transport vehicle(s). Wastes are transported by appropriately trained personnel
in a designated vehicle(s) to the TA-16 Bum Ground. The waste is unloaded from the
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vehicle(s) and placed at the TA-16 Bum Ground Unit structure by qualified
technicians/specialists. A visual examination is conducted after unloading to ensure that no

explosive material remains in the transport vehicle(s).

Wetting of an area around a TA-16 Burn Ground Unit structure prior to use is done only when
vegetation is dry enough to create a potential fire danger. A garden hose is used and only the
ground surface is wetted. The amount of water is not sufficient to cause ponding, erosion, or

act as a driving force for dispersing legacy contamination from past uses of the area.

For safety reasons, the U.S. Department of Energy (DOE) Explosives Safety Manual (DOE M
440.1-1) requires that no entry should be allowed into the treatment area until 8 hours have
elapsed, unless it can be determined through visual observation that all enfives have been
destroyed. The manual also requires that no ash be collected or remobed for 24 hours
following a burn. In accordance with this requirement, ash isgsually removed, drummed, and
sampled (if necessary) immediately after the 24-hour period”uniess a visual inspection and/or
HE spot test indicates that the waste must be treated again, or if the ash is heterogeneous and
requires special sampling. In the first caseﬁ waste is left on the structure, covered, and
treated again as soon as weather conditioné allow. In the second case, the ash is covered
until a sampler can be sche to conduct proper sampling (typically in a day or two); as
soon as samples are collecteﬁ; ash is drummed. Drums containing the ash are stored in a
less-than-90-day, storage area. The ash is then sent off site for disposal or for further
treatment, ba on the analytical results and on the original U.8. Environmental Protection
Agency (EPA} Hazardous Waste Numbers assigned to the waste before treatment. Scrap
metal that can be certified as free of HE is sent off site for recycling. Other residues are
disposed as New Mexico Special Waste in accordance with 20 NMAC 9.1 in a landfill licensed

to accept these wastes.

LANL minimizes the impact to the environment by conducting treatment operations in a strictly
controlied, remote area within the LANL boundaries. Treatment operations are not conducted
during adverse conditions to minimize wind dispersal of ash and particulate matter to the
environment. Wind dispersal of ash is minimized by prohibiting burns during periods of high

winds, removing ash as soon as practicable, and for waste types likely to generate ash (e.g.,
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cardboard boxes, wipes), covering the waste with a screen prior to burming. Ash production
has also been minimized through the use of propane burners instead of wood as fuel.

H.2.4 Treatment Effectiveness [20 NMAC 4.1, Subpart X, 270.23(d)]
To address the applicable miscellaneous unit requirement specified in 20 NMAC 4.1,
Subpart 1X, 270.23(d) [6-14-00], a demonstration of treatment effectiveness must be included

for the TA-16 Burn Ground Unit. As indicated in the U.S. Army Environmental Hygiene Agency
(AEHA) guidance document titled "RCRA Part B Permit Writer's Guidance Manual for
Department of Defense Open Burning/Open Detonation Units" (AEHA, 1987), a demonstration
of treatment effectiveness can be based on laboratory or field data. For wastes treated by OB,
information demonstrating that any residues remaining after burning are not reactive (i.e., as
defined by the Resource Conservation and Recovery Act [RCRA}) should bfrovided. At the
TA-16 Burn Ground Unit structures, this is accomplished by testing the residue for HE. If HE is

present in the residue, it is treated again.

H.2.5 Ignitable, Reactive, and Incompatible Wastes [20 NMAC 4.1, Subpart V, 264.17(a)]
Applicable requirements for the managemennﬂgnitable, reactive, and incompatible wastes at

the TA-16 Burn Ground Unit are addressed /n Section 2.2.5 of this permit renewal document.
This information is provide meet the requirements of 20 NMAC 4.1, Subpart IX,
270.14(b)(9), and 20 NMAC 4]1, Subpart V, 264.17(a) and (b) [6-14-00].

H.2.6 Secufity ind Access [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 270.14(b)(19)(viii);
20 NPAC 4.1, Subpart v, 264.14]

The following describes the security features in place at the TA-16 Burn Ground Unit in
accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(4) and
270.14(b)(19)(viii), and 20 NMAC 4.1, Subpart V, 264.14 [6-14-00].

After clearing non-authorized personnel from the TA-16 Bum Ground Unit, a barrier is placed
across the road before OB operations to reduce the possibility of entry into this area. In
accordance with 20 NMAC 4.1, Subpart X, 270.14(b)(19)(vii) [6-14-00], the locations of the
security fence and access gates at TA-16 are shown on Figure A-11 of Attachment A. (The
locations of fences and gates are subject to change.) Collectively, these security procedures
and the security features discussed below prevent the unknowing entry and minimize the
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possibility for unauthorized entry of persons into the unit, in accordance with the requirements
of 20 NMAC 4.1, Subpart V, 264.14(b)(2) [6-14-00].

The TA-16 Bum Ground Unit is located within a secured area at which security is maintained
‘through both administrative controls and physical barriers. Access to the area can only be
gained through controlled entry stations by persons possessing appropriate security clearance
and site-specific training. The access stations are controlled by Protection Technology Los
Alamos (PTLA) security personnel or by badge and palm readers 24 hours a day. In addition,
entry into the Burn Ground is through an industrial fence with access granted through an ESA-
controlled station. PTLA security personnel inspect security fences on a regular basis, and
repairs are made as necessary. Warning signs are posted near the entrance to the unit area
and can be seen by personnel approaching the area. The legends oaffe signs indicate
"Danger Authorized Personnel Only" or “Danger Unauthorized Personnel Kekp Out.” Warning
signs are legible from a distance of 25 ft and are written in Engfish and Spanish.

H.2.7 Preparedness and Prevention Requirements [20 NMAC 4.1, Subpart V, Part 264,
Subpart C]

The following sections present how operationf§ at the TA-16 Burn Ground Unit comply with the

preparedness and prevention seguirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart C
[6-14-00]. F z

H.2.7.1 Req ’ Equipment [20 NMAC 4.1, Subpart V, 264.32]

In accordancth the requirements of 20 NMAC 4.1, Subpart V, 264.32 [6-14-00], the TA-16
Burn Ground Unit is equipped with adequate emergency equipment, which includes internal
and external communication equipment, alarm systems, fire extinguishers, and fire control and
decontamination equipment. Emergency equipment specific to the unit is discussed in the
following sections and is summarized in Table E-2 in Attachment E of this permit renewal

document. LANL-wide emergency equipment available for use at any of the LANL waste
management units is presented in Appendix E of the LANL General Part B.

H.2.7.2 Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33]
Communications and alarm systems and fire protection and decontamination equipment

associated with the unit are tested and maintained according to the inspection schedule
detailed in Appendix C of the LANL General Part B. The frequency of inspection is adequate
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to assure proper operation in the event of an emergency. Repair and replacement of

emergency equipment are performed, as needed.

H.2.7.3 Access to Communications or Alarm Systems [20 NMAC 4.1, Subpart V, 264.34]
Whenever treatment operations are being conducted at the unit, personnel have immediate

access to an emergency communication device, either directly or through visual or voice
contact with another individual. In the event of an emergency, two-way radios, pagers, and/or
telephones allow personnel to contact the operating group management, the Emergency
Management and Response Office, and/or the Central Alarm Station operator (refer to
Appendix E of the LANL General Part B).

H.2.7.4 Space Requirements [20 NMAC 4.1, Subpart V, 264.35] /(
Adequate space is maintained at the TA-16 Burn Ground Unit to allow 'the unobstructed

event of an emergency.

H.2.7.5 Support Agreements with Qutside Afagies [20 NMAC 4.1, Subpart V, 264.37]
information on support agreements with oltside agencies, as required by 20 NMAC 4.1,

Subpart V, 264.37 [6-14-00], ﬁesented in Section 2.0 of the LANL General Part B.

movement of personnel and fire protection, spill control, and Fecontamination equipment in the

H.2.7.6 Preventive Procedures, Structures, and Equipment [20 NMAC 4.1, Subpart IX,

Descriptions défthe preventive procedures, structures, and equipment at the unit are presented
below. This information is provided in accordance with the requirements of 20 NMAC 4.1,
Subpart X, 270.14(b)(8) [6-14-00]. Adherence to the procedures and proper use of the
structures and equipment will help to prevent hazards, prevent undue exposure of personnel to

hazardous waste, and prevent releases to the environment.

At the TA-16 Burn Ground Unit, large pieces of explosives-contaminated waste or explosive
materials are typically handled using mechanical equipment such as a truck-mounted crane or
a hydraulic lift gate. Small containers of waste are handled manually or with a dolly. The use
of proper handling equipment, appropriate to the size and weight of the waste item, helps to
prevent hazards while moving waste at the unit. Additionally, personnel involved in waste
handling and container handling operations at the unit are knowledgeable about the physical
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and chemical properties of the waste managed at the site and take additional precautions, as

necessary, to ensure that wastes are handled safely.

Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(xi) [6-14-00], Figure
A-8 in Attachment A shows surface contours and drainage around the unit. Engineering
controls are in place to prevent runoff of wastes from the unit to other areas of the facility or to

the environment (see Figure A-13 in Attachment A).

It is not anticipated that there will be any impact to groundwater or other water supplies as a
result of treatment operations at {~= unit because engineering and operational controls ensure
that run-on and runoff are minimized. The TA-16-388 Flash Pad and Bum Tray are equipped
with retractable covers and secondary containment to prevent mn-oﬁﬁnd runoff. The
TA-16-399 HE Burn Tray is equipped with a movable cover to prevent run-on into this
structure. Tarps or other types of covers may also be use the TA-16-388 Flash Pad/Bumn
Tray and the TA-16-399 HE Burn Tray. The TA-16-401 arF; A-16-406 Sand Filters are both
equipped with lids and are connected to the HE Wastewater Treatment Facility.

Electrical power is supplied to the Control duilding. Supplied power at this building operates
lighting, telephone, alarm, ﬁ monitoring systems. Operations at the unit would be
discontinued temporarily if elgctrical power was not restored quickly.

Safety shoe fety glasses, and other personal protective equipment (PPE) required in
explosives areas are worn by workers during routine operations at the unit. Additional
appropriate PPE is available should abnormal or unusual conditions require such equipment.

Releases to the atmosphere resulting from treatment activities at the unit cannot be prevented.
However, impacts are kept to a minimum through operating practices and burning under
appropriate atmospheric conditions. Air releases from OB operations are regulated by the
NMED’s Air Quality Bureau under 20 NMAC 2.60. The regulation of air impacts is discussed
further in Section H.3.4.
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H.2.7.7 Prevention of Accidental Ignition or Reaction of lgnitable, Reactive, or Incompatible
Waste [20 NMAC 4.1, Subpart X, 270.14(b)(8), 270.15(c) and (d) and 20 NMAC 4.1,
Subpart V, 264.17]

This section details the precautions taken to prevent accidental ignition or reaction of ignitable,

reactive, or incompatible wastes at the TA-16 Burn Ground Unit.

Ignitable or reactive wastes are located at least 50 feet from the facility's property line at all
times and are protected from sources of ignition or reaction. Smoking is not permitted in areas
where wastes are managed. Signs indicating "No Smoking" are conspicuously placed near the
entrance to the unit, as required by 20 NMAC 4.1, Subpart V, 264.17(a) [6-14-00]. Together,
these measures meet the requirements of 20 NMAC 4.1, Subpart V, 264.17(a) and (b) and
264.176 [6-14-00].

Incompatible wastes, if managed at the unit, are segregated to prevent adverse reactions from
occurring through commingling of the wastes. In additiop! no incompatible wastes will be
mixed, and no waste will be placed in a container that pre(]jg/usly held an incompatible waste,
as required by 20 NMAC 4.1, Subpart V, 264.177(a) and (b), and 20 NMAC 4.1, Subpart |X,
270.15(d) [6-14-00]. If incompatible wastes %

NMAC 4.1, Subpart V, 264.177(c) [6-14-00], will also be met. Only containers made of or lined
with materials that will not with and are otherwise compatible with the waste to be

managed at the unit, the requirements of 20

managed will be used at the dnit.

H.2.8 Vola rganic Air Emission Standards [20 NMAC 4.1, Subpart V, Part 264,
Subpart CC]

The TA-16 Burn Ground Unit is a Subpart X unit; there are no Subpart J tanks or Subpart K
surface impoundments at TA-16. The hazardous wastes accepted in containers at the TA-16
Burn Ground Unit may be subject to 20 NMAC 4.1, Subpart V, Part 264, Subpart CC [6-14-00],
“Air Emission Standards for Tanks, Surface Impoundments, and Containers,” based on the
applicability criteria specified in 20 NMAC 4.1, Subpart V, 264.1080 [6-14-00]. Subpart CC
standards for containers require that containers of hazardous waste be covered so there are

no detectable emissions. LANL requires that Subpart CC requirements for container
management be met by the generator. There are no Subpart CC-regulated liquids generated
during OB operations.
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H.3 ENVIRONMENTAL PERFORMANCE STANDARDS [20 NMAC 4.1, Subpart V,
264.601]

The TA-16 Burn Ground Unit is located in a remote area of LANL. The unit will be operated,

maintained, and closed in a manner that will ensure protection of human health and the
environment, in accordance with 20 NMAC 4.1, Subpart V, 264.601 [6-14-00]. Land use
patterns in the Los Alamos area are shown on Figure A-1 in Appendix A of the LANL General
Part B. A discussion of the hydrogeology in the region of TA-16 is presented in Section H.3.1.

The TA-16 Burn Ground Unit has been designed to facilitate safe handling and treatment of
wastes to prevent adverse human health and environmental impacts. Design information and
waste management practices for this unit are detailed in Sections H.1 and H.2 of this
attachment. The waste analysis plan for this unit is included as Appengix B of the LANL
General Part B. A description of emergency response actions to be takenﬁ»:ninimize adverse
impacts of unanticipated events are described in Attachment E of this document and Appendix
E of the LANL General Part B. F

H.3.1 Hydrogeology in the Region of TA-1p

H.3.1.1 Geology
TA-16 is immediately underlaip-py the Pleistocene Bandelier Tuff, which outcrops in a few

places on the mesatop and posed along canyon walls (LANL, 1999). During late 1998
and 1999, Characterization Well R-25 was drilled approximately 1,000 feet west of the TA-16
Burn Ground . This borehole penetrated the Bandelier Tuff units and the underlying Puye
Formation to thh of 1,942 feet (LANL, 2000). Well R-25 was drilled through 384 feet of
the Tshirege Member of the Bandelier Tuff (LANL, 1998). This member consists of densely-
welded tuff with interbedded high permeability zones. The Cerro Toledo Formation underlies
the Tshirege Member at the R-25 location, where it extends from a depth of 384 feet to 509
feet (LANL, 2000). This formation consists of unconsolidated sands and gravels similar to the
Puye Formation (LANL, 1999). The Otowi Member of the Bandelier Tuff underlies the Cerro
Toledo Formation at the R-25 location. This monotonous zone of non-welded tuff extends
from 509 feet to 843 feet (LANL, 1999). At the base of the Otowi Member, the Puye Formation
extends from 843 feet to the bottom of the borehole at a depth of 1,942 feet (LANL, 1999).

The TA-16 Burn Ground Unit is located on the mesatop, which is composed of Unit 4 of the
Tshirege Member of the Bandelier Tuff (LANL, 1999). Mapping correlations and detailed core
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descriptions suggest that mesatop portions of TA-16 are underiain by approximately 80 to 110
feet of Unit 4 (Rogers, 1995). This unit is lithologically complex, and in ascending order
consists of a poorly indurated, white to light gray, nonwelded ignimbrite; an indurated, light tan,
nonwelded cliff-forming tuff overiain by a broad bench; a varicolored, nonwelded cliff-forming
tuff with a devitrified base and a 10-foot-thick glassy upper part;, a crystal-rich surge bed up to
1 foot thick; and a hard, densely-welded tuff that forms the mesa’s caprock (LANL, 1899). The
crystal-rich surge bed may locally represent a perched zone, provided it overlies a low-
permeability zone (LANL, 1999). Examination of this contact in the walls of Cafion de Valle
and in cores suggest that the surge bed is discontinuous (LANL, 1989). Unit 3 of the Tshirege
Member crops out on the mesatops at the east end of TA-16 and in the bottoms and walls of
Cafon de Valle and Water Canyon. Adjacent to Material Disposal Area P, Unit 3 consists of
two hard, pinkish-brown, partially- to moderately-welded cliff-forming ignimfes separated by
a soft, pinkish-orange, nonwelded slope-forming tuff. The uppermost subunit within Unit 3
contains significant horizontal fractures (LANL, 1999). F

H.3.1.2 Structure

At least two faults with vertical offset may ﬁ in the vicinity of TA-16 (LANL, 1998). The
Frijoles segment of the Pajarito fault zone i§ located west of the western boundary of TA-16.
This fault has had up to 400 f down-to-the-east displacement in the last 1.1 million years
(Gardner and House, 1987)gneath the TA-16 Bumn Ground, the Water Canyon fault is
inferred in the subsurface from interpretation of seismic lines (Dransfield and Gardner, 1985).
However, it iplikely that this fault breaks units of the Bandelier Tuff, and unpublished
mapping souftf of TA-16 suggests that the fault does not break the surface south of Water
Canyon along its projected trace (Hickmott, 1993). In the Los Alamos region, broad zones of
intense fracturing superimposed on primary cooling joints are associated with major faults
(Vaniman and Wohletz, 1990). Unlike cooling joints, these tectonic fractures are likely to cross
flow units and may provide a deeply penetrating flow path for migration of liquids. Dirilling in
the area of the TA-16-260 outfall has revealed significant numbers of clay-lined fractures at a
depth of greater than 70 feet beneath the surface of the mesatop (LANL, 1999). These ciay-
lined fractures appear to be concentrated in the lower portions of Unit 4 of the Tshirege
Member, and represent a potential pathway for contaminant migration in the wetter areas of
TA-16. A seismic investigation was conducted at TA-16 in 1999 and 2000, and a report on this
investigation is anticipated to be published in late 2000.
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H.3.1.3 Surficial Deposits
Surficial deposits at TA-16 consist of coarse-grained colluvium on steep hill slopes and along

the bases of cliffs, finer-grained alluvial and colluvial sediments with a thin cover of eolian
sediments on the flatter parts of mesa surfaces, and alluvial to colluvial fan deposits at the
mouths of steeper drainages or on escarpments related to post-Bandelier faulting (LANL,
1999). Deposits in Cafion de Valle and Water Canyon consist of colluvial materials on and at
the base of cliffs and canyon walls and fluvial sediments deposited by intermittent streams

along the axes of the canyon floors (LANL, 1999).

A wide variety of soil types occur at TA-16 (Nyhan et al., 1978). These include both clayey-
skeletal and fine Typic Eutroboralfs from 46 to over 122 centimeters (cm) thick, Tocal very fine
sandy loam (28 to 36 cm thick), Frijoles very fine sandy loam (46 to morufq 152 cm thick),
Pogna fine sandy loam (13 to 30 cm thick), Totavi gravelly loam (0 to 152 ¢m thick), Sanjue-
Arriba complex (46 to 153 cm thick), Typic Ustorthents (15 to 35 cm thick), and Carjo loam (51
to 102 cm thick) (Nyhan et al., 1978). According to Nyh%fef al. (1978), soils at the TA-16
Burn Ground consist of Tocal very fine sandy loam, with low to moderate permeability and low
water-holding capacity. Soils at TA-16, whiﬁe generally thicker in the western portions of
the TA, grade into rock outcrops along the margins of the mesatops. In the soil zone
previously described by Nyh al. (1978) as Tocal very fine sandy loam, nine soil profiles
were recently characterized Ke north and south slopes of Cafion de Valle near the TA-16
Burn Ground (McDonald et al., 1896). The recent work suggests that soil horizons range from
40 to 237 ce ters in depth, the soils are poorly developed, and they consist of A-R, A-Bw-
R, or A-Bw-C" soil profiles. The work also indicated that the soils are classified as Lithic
Ustorthents, Typic Haplumbredt, Cumulic Haplumbredt, Typic Ustochrept, and Udic Paleoustalf

(McDonald et al., 1996).

H.3.1.4 Groundwater

Groundwater elevation measurements suggest that groundwater flows from the Jemez
Mountains east and southeast toward the Rio Grande, where a portion discharges into the
river through seeps and springs. The hydraulic gradient of the regional aquifer averages about
60 to 80 feet per mile within the Puye Formation but increases to 80 to 100 feet per mile along
the eastern edge of the Pajarito Plateau as the groundwater enters the less permeable

sediments of the Santa Fe Group. In the upper section of the regional aquifer, the rate of
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movement of groundwater varies, depending on the materials in the aquifer. Groundwater
travel time between Characterization Well R-25 and a distance equal to that of the nearest
water supply well, PM-2, is estimated to range from 50 to 200 years, based on the plateau-
wide average groundwater flow rates of between 95 and 345 feet per year determined by
Purtymun (1995). Although actual groundwater flow rates and flow direction in the vicinity of
Well R-25 are not yet known, modeling efforts are ongoing to refine travel times to the supply

wells.

The full range of recharge rates at TA-16 has probably not been identified. However, existing
data clearly show that there is a wide range of rates in the mesas and canyons at TA-16. For
example, chloride mass balance-based estimates suggest that rates are on the order of a only
a few millimeters per year in some mesa locations (Newman, 1999). Howacf the presence of
localized saturation and HE contamination below 100 ft in the mesas suggests that recharge
rates may be relatively rapid in other locations (LANL, 1998d),~In addition, the presence of HE
below 700 ft in Characterization Well R-25 demonstrategrthat recharge to the 747-ft-deep

intermediate perched aquifer can occur within a 50 year timeframe (Broxton et al., 1999).

There are three main factors which may con&apid recharge. The first factor is the existence
of ponded water on the m (e.g., historical and current ditches and ponds) and the
perennial reach of Cafion de Valle. These localized surface water areas create higher
hydraulic heads_and higher hydraulic conductivities in the subsurface. The second factor is
that strongly ed tuff units occur on the western part of the Pajarito Plateau. These units
have low matrix conductivities, but can have high fracture conductivities. Contaminant
distributions and tracer studies support the importance of fracture pathways at TA-16 (LANL,
1998d). The third factor is the close proximity of TA-16 to the Pajarito Fault (LANL, 1998d).
The fault is considered a possible significant recharge pathway to the regional aquifer and

pathways related to faulting could extend into TA-16.

Based on drilling results in the R-25 well, located approximately 1,000 feet west of the TA-16
Burn Ground Unit, the depth to the regional aquifer at TA-16 is 1,286 feet (LANL, 2000). At
the R-25 well, the intermediate perched aquifer was encountered at a depth of 747 feet,
followed by an interval of alternating wet and dry conditions to a depth of 1,132 feet (LANL,
2000). Groundwater samples collected from R-25 at depths ranging from 747 to 1,942 feet
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were found to contain HE compounds and their associated degradation products. The two
contaminants of most concermn are RDX and TNT because they exceeded EPA health advisory
limits (2 micrograms per liter) for drinking water (LANL, 2000). Down-gradient drinking water-
supply wells were also sampled but found to contain no HE; the closest drinking water-supply
well to R-25 is three miles to the east (LANL, 1999). Discharges from past HE-manufacturing
activities at TA-16 are believed to be the source of the constituents found in Well R-25.

At the TA-16 Burn Ground, 17 boreholes up to 200 feet deep were drilled in 1987 (Boreholes
P-0 through P-16); tuff samples recovered during drilling operations were not saturated (LANL,
1988). In 1997, thirteen moderate-depth boreholes were drilled near the TA-16-260 outfall
(Boreholes 16-2655 through 16-2667) and no perennial saturated zone was encountered
(LANL, 1999). Moderate-depth boreholes drilled near Martin Spring and»ff 90s-Line Pond
encountered saturated zones that dried up one month after drilling (LANL11999). In 1993,
Well SHB-3 on the western side of TA-16 contained percheg.aquifer water at a depth of 664
feet. The R-25 well contained a thick perched zone that ex{gnded from a depth of 747 feet to
1,132 feet, and this zone is hypothesized to correlate with the saturated zone observed in
SHB-3 (LANL, 1999).

Three perennial springs and seeps have been identified within TA-16 (LANL, 1999). All
three springs appear to dischprge from near the Tshirege Member Unit 3/Unit 4 contact, and
their presence ﬁgests the existence of one or more shallow perched zones beneath TA-16.

H.3.1.5 Surface Water
Perennial and intermittent surface water exists at many locations at TA-16 due to both natural
and anthropogenic sources (LANL, 1999). Surface water occurs primarily as ephemeral
streams in the two major canyons adjacent to TA-16; however, perennial water flow does occur
in a reach of Canon de Valle due to spring and seep discharge (LANL, 1993). This reach
begins near the TA-16-260 outfall. Its length varies seasonally and depending on discharges,
and extends up to approximately 7,000 feet downstream. An extensive near-surface alluvial
system is present in Cafon de Valle (LANL, 1999). During the fall of 1997, six alluvial wells
were drilled at five locations at TA-16 (LANL, 1999). Four of these well locations were in

Carion de Valle; the remaining well location was in the steam plant drainage area. Depths to
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tuff ranged from 4 to 6 feet, and all five locations contained saturated intervals at depths
starting from 1 to 3 feet (LANL, 1999). These wells are sampled quarterly.

H.3.1.6 Hydrologic Conceptual Model
In the wetter areas of TA-16 (i.e., the TA-16-260 outfall), surface water run-off and infiltration

into soil are hypothesized to be the most important hydrologic transport pathways (LANL,
1999). Run-off can mobilize contaminants and transport them off-site or concentrate
dispersed surficial contaminants through solution and reprecipitation or sorption processes
(LANL, 1999). The principal contaminants at TA-16 are HE and barium; both are moderately
to strongly soluble and may be transported in surface water (LANL, 1999). It is now
recognized that the perennial, contaminated reach of Cafion de Valle downgradient from the
TA-16-260 outfall is mobilizing contaminants downgradient (LANL, 1999)./frface water run-
off from TA-16 either flows from ephemeral streams on the mesatops into Cafion de Valle and

Water Canyon and ultimately into the Rio Grande, or infiltrgles downgradient and recharges
perched aquifers in the region (LANL, 1999). Most of thg”Contaminants observed in TA-16

surface waters are attributed to the TA-16-260 outfall (LANL, 1999).

Fluid transport via perched alluvial aquifers éprings and seeps is an important mechanism
for contaminant transport at T (LANL, 1999). Infiltration into the subsurface may occur by
porous flow into the soil, alhﬁ and bedrock, and by flow through fractures that intersect
bedrock surfaceg. Water may accumulate within units of the Bandelier Tuff, especially in units
overlying mo nsely welded units, retarding downward transport. Water may also move
laterally withirT the tuff in response to gradients on the welded horizons until it is able to move
downward through the tuff or along fractures. More heavily welded units of the tuff may
fracture more readily than intervening porous units, thus promoting transport of contaminants
through the tuff.

H.3.2 Protection of Groundwater/Vadose Zone [20 NMAC 4.1, Subpart V, 264.601(a)]

The TA-16 Burn Ground Unit is located in a semiarid, temperate, mountain climate. In 1999,
total precipitation in Los Alamos at the TA-6 station was 16.31 inches, and the average
precipitation for the period from 1961 through 1990 was 18.73 inches (TA-6 is located
approximately 3,500 feet north of TA-16). In the vicinity of the TA-16 Burn Ground Unit, the
regional aquifer is at a depth of 1,286 feet, and the extensive uppermost intermediate perched
aquifer is at a depth of 747 feet. Small-scale shallow perched zones, which discharge at the
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springs, are located at approximate depths of 80 to 110 feet at the Tshirege Member Unit
3/Unit 4 contact. Collectively, the depth to the regional aquifer and the low annual precipitation
significantly limit the potential for contaminants resulting from the TA-16 Bumn Ground Unit
operations to migrate through the vadose zone to the regional aquifer, which is the only aquifer
in Los Alamos known to be capable of supplying municipal and industrial water users. No
drinking water supply wells are located within the boundary of TA-18 or within 3,500 ft of the
TA-16 Burn Ground Unit.

In an August 17, 1995, letter from the NMED to the DOE Los Alamos Area Office (see
Supplement H-1), the NMED stated that LANL should prepare a plan to address the
requirements of RCRA and the Hazardous and Solid Waste Amendments of 1984 (HSWA), as
detailed in regulations and LANL’s Hazardous Waste Facility Permit. As_set forth in the
approved workplan, the objectives of the described activities are to provide sufficient
information to, in part, “establish detection monitoring programs pursuant to 40 CFR 264.91-
100 for regulated units or to demonstrate that groundwaterfmonitoring requirements could be
waived, or to provide appropriate groundwater monitoﬁgas part of corrective actions
pursuant to 40 CFR 264.101 for Solid Waste Management Units that have been determined to
have had a release that is a threat to huma alth or the environment...” (LANL, 1998c, p.
ES-1). As such, the workplan is_intended to characterize the hydrogeology of the facility and
provide potential monitoring ﬁbiliﬁes, should they be deemed necessary and appropriate.
Efforts have been taken to deSign and construct the program wells in a manner consistent with
RCRA perfo ce standards, with the participation of NMED representatives to the
Groundwatermration Team. In addition, the workplan activities enable LANL to obtain the
hydrogeologic characterization that will be used to form the basis for any monitoring program
potentially implemented for regulated units or to support a groundwater monitoring waiver
demonstration under 20 NMAC 4.1, Subpart F. The most recent HWP (LANL, 1998c) was
prepared and submitted to the NMED in December 1996, and was approved in March 1998.
Characterization Well R-25, located 1,000 feet west of the Burn Ground Unit, was drilled in
1998 and 1999 as part of the HWP. A comprehensive report on Well R-25 will be published
and submitted to the NMED as part of the HWP agreement.
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H.3.3  Protection of Surface Water/Wetlands and the Soil Surface [20 NMAC 4.1, Subpart V,
264.601(b)]

As stated previously, net annual precipitation for the Los Alamos area, including the site of the
TA-16 Bumn Ground Unit, is low. Perennial and intermittent surface waters exist at many
locations at TA-16 due to both natural and anthropogenic sources. The locations of these
surface waters, including intermittent streams, are shown on Figure A-8 in Attachment A. In
Canon de Valle, perennial water flow occurs in a reach from near the TA-16-260 outfall and
extends up to approximately 7,000 feet downstream. A possible outfall-associated wetlands is
located southeast of the TA-16 Burn Ground Unit.

The TA-16 Burn Ground Unit is part of the University of California/DOE National Pollutant
Discharge Elimination System (NPDES) Multi-Sector General Permit for storm water
discharges associated with industrial activity (current Permit Number(‘ﬁMROSASOQ and
NMRO5A510, effective January 1, 1999). A Storm Water Pollution Prevention (SWPP) Plan,
as required by the NPDES Multi-Sector General Permit and Baseline General Permit, has
been developed for the TA-16 Burn Ground. The plan id ies any potential pollutants and
provides pollution prevention or control methods to prevent the discharge of pollutants in storm
water runoff at the unit and the surrounding\area. Under the SWPP Plan, the facility is
required to implement best management Q&tices to reduce the likelihood of pollutants
entering the storm water discharges. The plan includes storm water run-on/runoff measures
for active units as well as epeSipn control (e.g., rock check dams) to prevent dispersion of
legacy contamination and sediments (see Figure A-13 in Attachment A).

Water quality|dgta collected in Canon de Valle since 1994 shows barium and RDX (a form of
HE) at levels above New Mexico State Drinking Water standards. Barium concentrations are
generally less than 5 parts per million and RDX is generally less than 200 parts per billion.
Levels in water and sediment do not increase downstream from the TA-16 Burn Ground,
suggesting that the Burn Ground is not the principal source of these surface water
contaminants. To maintain compliance with the NPDES Multi-Sector General Permit, site
inspections and an annual compliance evaluation are conducted at the TA-16 Burn Ground to
evaluate the effectiveness of the SWPP Plan. The compliance evaluations are documented in
a report that describes any major observations, incidents of noncompliance with the SWPP
Plan, corrective actions, and any observations or changes made with respect to the SWPP
Plan.

H-25



Document: LANL TA-16 Part B
Revision No.: 3.1 Draft

Date: Septemnber 2000

Stormwater monitoring for this operation is conducted using LANL's Storm Water Monitoring
Station Network. Monitoring station E262 is located at the confluence of Cafon de Valle and
Water Canyon and is directly downstream from the Bumn Ground. This station was installed in
1999 and was in operation during the last two quarters of Fiscal Year (FY) 99. Precipitation
during this time did not produce runoff at this station. Therefore, additional stations to sample

the discharges leaving the area are proposed for installation by LANL in FY 00.

Potential impacts to soils from ongoing operations are minimized through the waste
management practices described in Section H.2, and with the storm water run-on and runoff

controls described in Section 2.2.7.

H.3.4 Protection of the Atmosphere /E

The predominant exposure pathway for OB of reactive wastes is inhalation of airborne
products of complete and incomplete combustion. The NME®’s Air Quality Bureau regulates
the air emissions from the Burn Ground Unit under a peffit issued under 20 NMAC 2.60,
“Open Burning” (current Permit No. AQB.97.214, effective August 18, 1997). To obtain a
permit under 20 NMAC 2.60, LANL submittgdia permit application containing the following

information for this pathway:

» The type and quant&y of material to be burned. This meets the requirements of 20
NMAC 4.1, Subpart V, 264.601(c)(1) [6-14-00];

e The Qhods that will be used to ignite, maintain, and control the burning. This
meeithe requirements of 20 NMAC 4.1, Subpart V, 264.601(c)(3) [6-14-00]; and

¢ An ambient air quality impacts analysis at the nearest off-site receptor modeled with a
gaussian plume model using site-specific meteorology, topography and worst-case
emissions estimates. This meets the requirements of 20 NMAC 4.1, Subpart V,
264.601(c)(4) [6-14-00].

The NMED's open burning program recognizes that engineering controls are not available to
prevent air emissions of hazardous constituents from open burning units. Instead, the program
evaluates the methods of burning and relies on burning under good atmospheric dispersion
conditions to minimize hazardous emissions impact. Thus, this program also mee's the
requirements of 20 NMAC 4.1, Subpart V, 264.601(c)(2) [6-14-00]. Burning must take place
under atmospheric conditions (e.g., stability and wind speed/direction) that favor dispersion.
However, winds cannot be so high that significant amounts of ash would become windborne.
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Figures A-9 and A-10 in Attachment A of this permit renewal document show the wind roses
for TA-6 and TA-49, where the wind observation towers closest to the TA-16 Burn Ground Unit

are located.

In 1990, the National Park Service, the NMED, and LANL jointly operated an ambient air
quality monitoring station at the nearest off-site receptor, Bandelier National Monument. This
monitoring site was located very near TA-16 for three (3) years. NMED's Air Quality Bureau
used the monitoring information and the impacts assessment, combined with knowledge of
local air quality conditions, to ensure that air quality standards would not be exceeded. Air
quality standards are set to protect human health (primary standards) and welfare (secondary
standards). Secondary standards take into account the health and ecological impacts to
domestic animals, wildiife, crops, vegetation, and physical structures. /fe open burning
program meets the requirements of 20 NMAC 4.1, Subpart V, 264.601(5), {6), and (7) [6-14-
00. The Air Quality Bureau requires no monitoring of open bﬁﬂing at the TA-16 Burn Ground.
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Table H-1

Miscellaneous Unit Regulatory References and
Corresponding Permit Renewal Document Location

Location in this
Permit Renewal
Document

Regulatory Citation(s) Description of Requirement

§264.601(a) Prevention of release of contaminants to groundwater Attachment H

§264.601(a)(1) Volume and characteristics of waste considering 2.0, Attachment H
potential for migration through containing structures

§264.601(a)(2) Hydrologic/geologic characteristics Attachment H

§264.601(a)(3) Quality of groundwater including other sources of Attachment H
contamination and their cumulative impact on
groundwater

§264.601(a)(4) Quantity and direction of groundwater flow Attachment H

§264.601(a)5) Proximity to and withdrawal rates of potential Attachment H
groundwater users

§264.601(a)(6) Regional patterns of land use Attachment A

§264.601(a)(7) Potential for deposition and migraffon of waste Attachment H
constituents

§264.601(a)(8) Potential for health riskf\caused by human exposure Attachment H
to waste constituents

§264.601(a)(9) Potential for damagefto domestic animals, wildlife, Attachment H
crops, etation, and physical structures caused by
exposﬁo waste constituents

§264.601(b) Prevehiion of release of contaminants to surface water Attachment H

§264.601(b)(1
§264.601(b)(

Volume and characteristics of the waste

Effectiveness and reliability of containment,
confinement, and collection systems and structures

2.0, Attachment H
2.0, Attachment H

§264.601(b)(3) Hydrologic characteristics of the unit and local area Attachment H
§264.601(b)(4) Regional precipitation patterns Attachment H
§264.601(b)(5) Quantity, qualily, and direction of groundwater flow Attachment H
§264.601(b)(6) Proximity of the unit to surface water Attachment A,

Attachment H
§264.601(b)(7) Current and potential uses of nearby surface waters Attachment H

and water quality standards for those waters

§264.601(b)(8) Quality of surface waters and soils including other Attachment H

sources of contamination and their cumulative impact
on surface waters and soils

Refer to footnote at end of table.
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Table H-1 (Continued)

Miscellaneous Unit Regulatory References and
Corresponding Permit Renewal Document Location

L.ocation in this

Regulatory Citation(s) Description of Requirement Permit Renewal
Document
§264.601(b)(9) Regional pattemns of land use Attachment A
§264.601(b)(10) Potential for health risks caused by human exposure Attachment H
to waste constituents
§264.601(b)(11) Potential for damage to domestic animals, wildlife, Attachment H
crops, vegetation, and physical structures caused by
exposure to waste constituents
§264.601(c) Prevention of release of contaminants to air Attachment H
§264.601(c)(1) Volume and characteristics of waste including its .0, Attachment H
potential for emission
§264.601(c)(2) Effectiveness and reliability of systems/structures to 2.0, Attachment H
reduce/prevent emissions of hazardous stituents to
the air
§264.601(c)(3) Operating characteristics of the unit 2.0, Attachment H
§264.601(c}(4) Characteristics of the unjl and the surrounding area 2.0, Attachment H
§264.601(c)(5) Existing quality of the including other sources of Attachment H
contaminants and theiffcumuiative impact on the air
§264.601(c)(6) Potentj ealth risks caused by human exposure to Attachment H
waste stituents
§264.601(c)(7) Potential for damage to domestic animals, wildlife, Attachment H
crops, vegetation, and physical structures caused by
exposure to waste constituents
§264.602 Monitoring, analysis, inspection, response, reporting, 2.0,4.0,
and corrective action Attachment H
§264.603 Post-closure care Attachment F.2°
§264.15 Generzl inspection requirements Attachment C*
§264.33 Testing and Maintenance of Equipment Attachment H
§264.75 Biennial report 2.0
§264.76 Unmanifested waste report 20
§264.77 Additional reports 2.0
§264.101 Corrective action for solid waste management units 4.0

? Reguirement or information is also addressed in the "Los Alamos National Laboratory General Part B Permit
Application," Revision 1.0 (LANL, 1898a), as appropriate.
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Figure H-1
Site Location Map for Technical Area (TA) 16 Burn Ground Unit



Document: LANL TA-16 Pant B
Revigion No.: 3.0

Date: January 2000
BO1448\TA-16
™
/ -
M~
/ ~—_
/ ~
TA-16-399
HE Burn Tray /
/
-/
TA-16-401
Sand Filter

TA-16 Burn Ground Unit———e—Jp
TA-16-406

Sand Filter

TA-16-388
Flash Pad/Burn Tray .

Figure H-2
Technical Area (T#* “8 Burn Ground Unit { )
H Y

k1 T



MAIN CONTROL CABINEY
PROPANE TANK PAD

VAPQRIZER

PUNP PACKAGE

PROPANE TANK

RING BURNER

FLARE BURNER, 2 PL

SOLVENT BURN TRAY PAD

Figure H-3
Technical Area (TA) 16-388 Flash Pad/Burn Tray




PORTABLE WEATHER Coveg

— FLASH pap BURNERS, Typica;

) Flash Pag

ed

&

H
%

Figure H4
16—

Technical Areq (TA)

CONCRETE PAD



BURNER CONTROL, TYPICAL

__5\

RING BURNER

PORTABLE WEATHER COVER

GAS LINES

FLARE BURNER, TYPICAL

SECONDARY
CONTAINMENT

CONCRETE PAD

Figure H-5
Technical Area (TA) 16-388 Burn Tray



L

NOTE: , ' | o |
‘THE BURN TRAY IS METAL & LINED WITH FIRE BRICK

-

A

. __._'-“_—’
: : |
? G
6LIN ]| i
o by k o) 0
. |
F::: c:;jSD
. - | — T e
RAIN COVER . ° L oo
- (MOVABLE) | | AN | - L /1 SR
]

———_—

,——\’.I‘

«332‘.’.4», \
"-’l).l

I 1T 7
I |_____=:_ % % I | _ — ,;-[,
| | ' h . GRATING TRACK

Figure H6
Technical Area (TA) 16-398 HE Bum Tray

() ()

o,



- = lﬁ ‘ DRYING AIR INLET

YEATHER/DRYING

COVER

CROUB-AEVEL
. ] . ' W 0 Char,
4'10°
prrge-ri g
.m\ma-% wrrosty
BAaba8Y, -
\.‘ : WASTEWATER

TREATMENT

UNIT

Figure H-7

Technical Area (TA) 16-401 and TA-16-406 Sand Filters



Document: LANL TA-16 Part B
Revision No.: 3.1 Draft
Date: September 2000

SUPPLEMENT H-1 F

The New Mexico Environment Dep ent’s August 17, 1995, Letter to the
Department of Energy Los Alamos Ar¢a Office Regarding Comments Concerning
Groundwater Contamination Qnd Protection at Los Alamos National Laboratory (LANL),

Los Alamos, New Mexico



Staze o New Mexico

ENVIRONMENT DEPARTMENT
Harold Rinneis Building
1180 Se. "ram:u Irive. P.O. Box 26110 .
Sarnia Fe. )-eu Mexico 87302 MARE Z WEIDLES
1505 327-2850 FCRETARY

2ARY & JOHRNSON

T THORNTO!
fwidptind EDGAR ™ THORNTON

LCEPUTY SECRETARY

17 August 1998

-
—

Mr. Larry Kirkman
Acting Arsa Manager

Department of Energy
Los Alamos Area Office '
S28 3Sth Street, Mail Stop A31l6

Los Alamna, NM 87544

RE: Comments Concerning GHGE -water Contamination and

Protecticn at Lgs Alamos National Laboratory(LANL), Los
Alamos, New

Dear Mr. Kirkman:

The New Mexic rooment Department (NMED), Department of Inergy

Oversight B u(DOEF OB) and Hazardous and Radicactive Macer:al

Bureau (HRMB) staff have assessed LANL’S ground-water protec:.ca

pro » and have concluded that several problams concernins

gr -waAter contamination and protection exist. The follcwing
rizes major concerns of the NMED in relation to grounz-water

protection at LANL:

o From 1989 to 1993, water a: arproximately 271 ground-~atec
monitoring stations(wells) axceeded Department of Enec-:,
Envircomental Protection Assncy, New Mexico State d-on-ing
water standards or maximur cscntaminant levels, and NMIT
Water Quality Control Commission (WQCC) standards.

o Results of historical tritium concentration trend arna.; ses,
performed for seven LANL ragional aquifer momitoring +2.ls
indicate that past laboratsry releases of critium-
contaminated water may twn c:m.nglod with ch- regicna.
aquifer.

o LANL's Environmental Surves..ince gIroup recently oo
preliminary daca wnica indiczacts that che regional ac...:
zear production wall J-4 c3=:taiins strontium-5C at .z -


http:Mate::.al
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four(4) times the New Mexico State drinking water standard
and NMED WQCC standard.

o Both LANL and NMED DOE OB analytical data obtained %rom on-
sice and off-site springs are showing elevated
concentrations of chlorinated sclvents, high explosives,
nitsates/nitrites as nitsogen and radiocnuclides.

-] Preliminary modeling of the water balance in Mortandad
Canyon by NMED suggests radiocnuclide-beaxzisig effluent frem
LANL's liquid radicactive waste tresatment |facilicy(Tech Area
50) can leak cut of the shallow(alluvium) lagquifer and chys
percolate towvards the regional fer.

The above conditions warrant NMED'g| previous reconmendacions to
develop a site-wide ground-water monitosing system to ascertain
the impacts of laboracory tions to the groundwater regixze.
Currently, the impact to health and the envircoment is =~
unknown. A plan is to detarmine adequately the effect
past, current, future laboratory operatic-s have ocan the
ground-water »~ Ths inadequacy of LANL's currant ground.
water monitori tem, the lack of basic hydrologic
information, and the lack of cumpliance with both HSWA and RCRA

g water monitoring requirements have preaviocusly been

c by NMED through memoranda, presentations, and letcters.
(c. NMED internal letter, August 26, 1992; NMED letter to JesTy
Bellows, November 25, 1992; NMMED Initiz]l Ground-Nater Assessxentc
Report, December 1992; NMED internal memo, February 5, 1993: NMED
presentation at San Ildefonso, February 16, 1993; NMED/LANL
meeting February 19, 1993; NMED letter to Diana Webbdb, Marca 10,
1993; NMED letter to Diana Webb, July 1, 1993; NMED lecter =0
discribution, August 6, 1993; NMED mexo to EPA, August 5, 18853;
NMED internal memo, November 23, 1993; letter to Diana #ezb,
February 28, 1994; NMED internal memos, February 22, 1994 NMED
internal presentations, May 13, 1994; MMED letter to Josepn
Vozella, July 7, 1994; NRMED letter to EPA, January 23, 1995; NMED
letcer to EPR, January 24, 1995; NMMED/DOE meeting, April 13. :
1995; NMED lecter to larry Kirkman, May 30, 199S5; NMED ipcerzal
memo, July 5, 1995).

Basic geology, hydrogeology, and pathways for contaminanc
transport have not beer adequately addressed to date. AL —
present, the following fundamencal hydrogeologic issues/ouestl

remain unresclved at LANL. s
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© - Individual zones of saturation beneath LANL have not been
adequacely delineated, and the "hydraulic izterconnection®
betweean these is not understood. A facility-wide
description of che hydrogeologic characteristics affecting
ground-water flow beneath the facilicy cannot be made

without adequate delineation of the perched-intermeciate
aquifer(s) beneath LANL.

©  The recharge area(s) for the main and perched-intermediate
aquilers have not been identified. It is unknown at this
time if any significant quanticy of water recharging che
main aquifer through fracture-fault zoned which ceccur on the
Pajarico Plateau. Characterizatiom of e site-wide faulc
zones as potential pathways £or aguecus gration is not
camplete. It is unknown what fect, if any, these zones
may have on the direction of -wvater flow and hydraulic
gradient of the main and -intermediate aquifers.

©  Tha ground-vater flgw)dirsction(s) of the main aquifer and
perchea-intermediats” aquifer(s), as influenced by pumping of
production wells are unknown.

o Aguifer ctaristics cannot be detearmined without
additicnal monitoring wells installed within specific
tervals of the various aquifers beneath the facilicy.
cacions of wells designed for acquifer testing camno: be
addressed adequately without the delineation of individual
zones of saturation beneath LANL.

At present, it appears that several different organizations(i.e.,
Eavironmental Restoracion, Enviroomental Surveillance and Zarz:mz
and Envircomental Science divisions) at LANL ars performing
activities related to ground-water protection, monitoring and
characterization. MNMED does not consider that LANL’s individual
programs axs-adequatsaly addressing the necessary requirements for
a canprshensive ground-watar protectiom program.

The hydrogeclogic projects underway lack the integration A
necessary to meet the specific requiremsncs of che HSWA permut
and to address the fundamsntal hydrogeclogic issues mencicned
above. The lack of knowledge surrounding chese fundamencal
hyd-ogeclogic issues does not allow for campliance with tne
Tegulacory requiremesnts of a site-wide characterizatioca.
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NMED is currently evaluating what work nseds co be conducted and
o what level of detail toO assure compliance with both the HSWA
hydrogeclogicC permit requiremencs and the requirements for
ground-water monitoring of RCRA regulated units. This evaluation
should be completed in Octcber, 1995, and provided to EPA and
then available o LANL. -

During the course of NMED'® investigation for the RCRA
hydrogeclogic evaluation, it has become evident to NMED that a
RCRA site-wide hydrogeoclogic workplan should be devalcped and
suomitted tO NXMED and EPA for review and approvad. A site-wide

hydrogeologic workplan developed under the r of RCRA will
provide a mechanism tO assure & compliance e with specific
tasks tO meaet the permit cbjectives. Tihe lam should address
both the HSWA hydrogeologic permit requiremsnts and RCRA
regulatory ground-water monitoring -

Thank yocu for your atteation in mactter. Should you have any
questions concerning either technical or regulatory issues please
contact Ms. Teri Davis of ac (505) 827-1560. If you have .
any questions concerning cal macters please contact Mr. ;

Michael Dale of DOE OB at (505) 672-0449.

Sincerely, R

-ﬂ ’.

Ed Xelley PhD, Diresctor, Water and Waste Managemsnt Division
New Mexico Environmant Department )

-4 Theodaore Tayler, DOE LAAD, AAMEFP, M3 A316
Josephh Vosella, DOE LAAD, M8 AJl6
Ivan Trujille, DOR LAAD, M8 AlJL6
Mact Johansan, DOE LAAO, MS AJ16
Kan Zamora, $Scientech/LAAD, ME AlLE
Barbara Driscoll, EPA Rsgion §
Gilbert Sancheg, San Ildsfonso Puablo, Envircomencal Dirzector
Mark Weidler, NMED, Secretary
Peter Maggicre, MMED, Lnvircrmental Protecticn Divisiom
Neil VWeber, MMED, Chief, DOR Oversmight Buresau
Senito Garca.a, MMED, izef, HRME
Jim Piatt, NMED, Chief, SWQB :
L.lﬂ:t. m. m.’. GVPRY m

Sig Hecksr. LAML, lLaboratory Jirectex. M3 AL00 .
?& ““a m. mo ﬂ :5’1 st

Jorg Janser. LANL, EM/IR, MS M9S2
S’.'..V‘ a‘.o m. m-l‘. ” “,c
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ATTACHMENT B /I/

GROUNDWATER DATA FROM THFﬁ-zs WELL

p

Source: “Interim Comple eport for Characterization Well R-25,” draft document, 1999.

Note: This report will be provided to the New Mexico Environment Department when it is finalized.

P



DEPTH

74T

747 total
867

867 total
1,047
1,047 total
1,137
1,137 total
1,184
1,184’ total
1,286°
1,286 total
1,407
1,407 total
1,507
1,507 total
1,607
1,807 total
1,747
1,747 total
1,867
1,867 total
1,940
1,940 total
1,942
1,942 total

ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT R-25°

DATE

09/30/98
09/30/98
10/09/98
10/09/98
10/28/98
10/28/08
11/03/98
11/03/98
12/02/98
12/02/98
12/18/38
12/18/98
01/07/99
01/07/99
01/13/09
01713109
02/03/99
02/03/99
02/12/99
02/12/99
02/20/99
02/20/99
02/23/99
02/23/99
02/26/99
02/26/99

Ag
ppm

<0001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Al

0.07
273
<0.02
10.7
0.04
10.0
0.18
124
0.02
13.2
0.03
199
0.10
459
0.04
27.7
0.05
15.7
<0.02
2.14
0.07
3.39
0.41
21.2
0.03
3.67

Std.D.

0

0.01
0.1

0.1
0.01
0.1
0.02
1
0.01
0.1
0.01
2
0.01
0.1
0.01
0.1
0.01
0.1

0.01
0.01
0.04
0.01
03
0.01
0.03

Alk(Lab)
ppm
CaCO3
70.0
724
58.0
50.3

85.1
50.5
53.0
54.7
62.5
53.0
57.7
46.9
51.6
48.1
51.1
46.5
48.3
442
45.1
52.0
53.7
47.4
46.8

a. The dala in this table should be used only for screening purposes.

As
ppm

0.0001
0.0024
<0.0001
0.0013
<0.0001
0.0012
0.0003
0.017
0.0003
0.0041
0.0001

e

0.012
<0.0001
0.0041
0.0001
0.0038
0.0008
0.0018
0.0004
0.0018
0.0002
0.0025
0.0004
'0.0024

B Std.D.
ppm  +-

012 0.1
015 0.01
0058 0.003
0.087 0.002
0.090 0.002
0.095 0.003
0.074 0.002
0.097 0.004
0.027 0.002
0.021 0.003
0.014 0.001
0.013 0.003"
0.087 0.001
0.10 0.01
0.037 0.001
0.032 0.004
0.027 0.002
T\ 0.007
0.01 \0.001
0012 0.002
0.010 0.001
0010 0.002
0.013 0.002
0.014 0.003
0.016 o.(m_\

0.016 0.005

Ba
ppm

0.008
0.12
0.005
0.1
0.007
0.15
0.005
1.26
0.008
013
0.014
1.75
0.016
0.26
0.010
0.21
0.014
0.18
0.013
0.042
0.009
0.045
0.015
0.17
0.006
0.045

Std.D.
+-

0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.01
0.001
0.001
0.001
0.001
0.001
0.01
0.001
0.001

Be
ppm

<0.002

0.012
<0.002

0.002
<0.002

0.002
<(0.002

0.010
<0.002
<0.002
<0.002

0.009
<0.002

0.004
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002

std.D.

-

0.001

0.001

0.001

0.001

0.001

0.001

Br
ppm

0.05
0.05
0.05
0.05
0.07
0.07
0.07
0.06
0.05
0.05
0.02
0.02
0.04
0.05
0.02
0.02
0.03
0.04
o.M
0.01
0.02
0.02
0.03
0.03
0.01
0.01



Ca
ppm
17.0
218
13.8
16.6
14.6
18.2
6.47
47.0
11.0
15.4
8.70
45.1
121
313
7.83
134
9.53
15.9
7.32
8.31
5.89
7.1
109
15.6
7.08
8.23

Std.D.

+-
0.1
0.1
0.1
02
0.1
0.1
0.04
0.1
01
0.1
0.02
0.3
0.1
0.3
0.04
0.1
0.04
0.1
0.07
0.08
0.01
0.08
0.1
0.1
0.01
0.02

ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-25°

Cd
ppm
<0.001
0.0018
0.0023
0.0088
<0.001
<0.001
<0.001

- 0.0011

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

5td.D.

+/-
0.0002

0.0002
0.0002

0.0002

ci
ppm
111
11.0
9.80
9.76
9.13
9.22
8.04
7.83
5.79
5.74
1.09
1.09
8.03
8.00
380
3.74
249
244
1.54
1.53
1.65
1.65
2.15
2.16
1.77
1.75

Clo3

ppm
<0.02
<0.02
<0.02
<0.02
<0.02
<0,02
<0.02
<0.02
<0.02
<0.02
<0.02
<0,02
<0,02
«<0.02
<0.02
<0.02
<0.02
<0.02
<0,02
<0,02
<0.02
<0.02
<0.02
<(.02
<(.02
<0.02

Co StdD. CO3 Cond(l)
+ ppm pS/cm
0 0.002 0 197
0.010 0.002 0 199
<0.002 0 171
0.006 0.002 0 171
<0.002 0 166
0.006 0.002 o 166
<0.002 ‘m 0 175
0.028 0.004 0 202
<0.002 0 147
0.008 0.002 0 155
<0.002 0 116
0.026 0.002 0 126
<0.002 154
0.012 0.002 0vhm
<0.002 117
0.008 0.002 121
<0.002 117
0.006 0.002 17
<0.002
0.002 0.002
<0.002 101
0.003 0.002 101
0.002 0.002 120
0.006 0.002 120
<0.002 105
0.003 0.002 105

The data in this table should be used only for screening purposes.

A
{
-

0
0
0
0
0
0 106-“. 2
0 106 AV
0
0
0
0
0
0

Cr
ppm
<0.002
0.028
<0.002
0.023
<0.002
0.021
<0.002
0.17
<0002
0.072
<0.002
0.11
<0.002
0.11
<0.002
0.044
<0.002
0.22

<0.002
0.089
<0.002
0.034
<0.002
0.046

Std.D.

+]-

0.002

0.002

0.002

0.01

0.005

0.01

0.01

0.004

0.02

0.02

0.004

0.002

Cs
Ppm
<0.002
0.002
<0.002
<0.002
<0.002
<0.002
<0.002
0.013
<0.002
0.006

- <0.002

0.023
<(0.002
0.003
<0.002
0.006
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
0.006
<0.002
0.003

Std.D.
+/-

0.002

0.002

0.002

0.002

0.002

0.002

0.002

Cu
ppm
0.003
0.033
0.006
0.021
0.014
0.024
0.003
0.56
0.013
0.20
<0.002
0.24
<0.002
0.12
0.005
0.12
0.002
0.072
0.003
0.026
0.004
0.032
<0.002
0.07
<0.002
0.027

Std.D.
+/-
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.02
0.002
0.01

0.02

0.01
0.002
0.01
0.002
0.005
0.002
0.002

0.002

0.002

0.01

0.002

DEPTH
747

747 total
867

867 total
1,047
1,047 total
1,137
1,137 total
1,184
1,184’ fotal
1,286
1,286 total
1,407
1,407 total
1,507
1,507 totai
1,607
1,607 total
1.74T
1,747 total
1,867
1,867 total
1,940
1,940 total
1,942
1,942 total

o



F

ppm
0.47
017
0.07
0.07
0.07
0.09
0.12
0.14
0.03
0.04
0.10
0.12
0.09
0.10
0.06
0.09
0.06
0.07
0.12
0.16
0.16
0.18
0.06
0.06
0.14
0.14

Fe

ppm
0.04
305
0.02
27.8
0.05
16.8
0.13
150
<0.01
34.3
0.02
123
0.17
80.9
0.07
95.9
0.12
472
1.75
17
0.61
14.8
0.76
417
0.52
28.7

ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-25°

Std.D. Hardnes HCO3

+-
0.01
03
0.01
0.1
0.01
0.1
0.01
1

0.2
0.01
1
0.01
0.6
0.01
0.1
0.01
0.2
0.02
0.1
0.02
0.1
0.01
086
0.01
05

S
ppm
70.5
96.4
56.3
67.9
58.2
70.6
25.8

208.8
41.0
60.4
334

184
486

140
31.6
60.0
36.8
59.1
28.6
32.1
23.3
28.3
418
67.4
28.4
33.4

ppm
85.4
88.3
70.8
724
70.2
72.1
741

116
61.6
64.7
66.7
76.3
64.7
704
57.2
62.9
58.7
623
56.7
58.9
53.9
55.0
63.5
65.5
57.8
57.1

ppm
0.00005
0.00007
<0.00002
<0.00002
<0.00002
<0.00002
<0.00002
0.00018
<0.00002
<0.00002
0.00006
0.00008
<0.00002
0.00005
0.00005
0.00005
<0.00002
<0.00002
<0.00002
<0.00002
0.00002
0.00005
<0.00002
0.00005
<(.00002
<(0.00002

ppm
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
«<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

K Std.D. Li Std.D.
ppm  +/- ppm 4
259 0.01 0.02 001
128 041 026 0.01
077 004 <0.01
224 001 002 0.01

_'Xb 0.1 0.02 0.01

) 0.1 0.02 0.0t
207 006 002 0.01
13.3 0.1 0.10 0.01
217 001 0.04 0.01
448 0.01 0.05 0.01
154 O 002 0.01
16.0 %&0.17 0.01
158 003 <001
428 001 0.03 0.01
1.34 0.01 0.01 0.01
403 0.01 0.03 0.01
130 003 0. Jd
297 002 002 O
201 0.01 0.02 0.0t
217 0.01 0.03 001
260 0.01 0.02 0.01
294 002 002 001
118 0.02 001 0.01
332 003 002 0.01
278 0.01 0.01 0.01
323 002 002 001

a. The data in this table shquld be used only for screening purposes.

Mg

ppm
6.82

10.2
5.30
6.43
5.29
6.10
2.35
222
3.29
5.32
2.84
17.4
4.47
14.9
292
6.44
3.18
4.70
2.50
2.76
2.09
2.57

Std.D.

+/-
0.02
0.1
0.01
0.01
0.03
0.02
0.02
0.2
0.01
0.01
0.04
0.1
0.01
0.1
0.02
0.03
0.02
0.01
0.01
0.01
0.01
0.03

6: 01

354 001
261 02

312

0.02

~Mn

ppm

1.38

2.27
027
0.77
0.19
677
0.1
544
0.18
.49
0.25
2.14
0.21
0.95
0.19
0.96
0.19
0.51
0.10
0.17
0.11
0.20
0.14
0.69
0.30
0.54

Std.D.

+/-
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.1
0.01
0.1
0.01
0.01

Mo

ppm
0.006
0.018
<0.002
0.008
<0.002
0.008
<0.002
0.023
0.002
0.022
0.046
0.055
0.007
0.044
0.017
0.048
0.014
0.048
0.007
0.018
0.006
0.019
0.003
0.024
0.030
0.062

Std.D.

+/-
0.002
0.002

0.002

0.002

0.002
0.002
0.002
0.004
0.004
0.002
0.002
0.002
0.004
0.002
0.004
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

DEPTH
74T

747 total
867

867 totat
1,047
1,047 total
1,137
1,137 total
1,184
1,184 total
1,286
1,286 total
1,407
1,407 total
1,507
1,507 total
1,607
1,607 total
1,747
1,747 total
1,867
1,867 total
1,840'
1,940 total
1,942
1,942 total



Na Std.D.

ppm
115
220
12.9
137
12.4
13.4
29.2
33.1
13.9
15.0
11.9
28.6
12,6
15.2
12,5
13.3

+-
041

0.1

0.1
0.1
0.1
0.1
04
02
0.1
01
0.1
0.3
0.1
0.1
0.1
0.1

9.98 0.04

12.7
11.0
109
10.9
1.1

0.1
0.1
0.1
0.1
0.1

9.35 0.03

10.7
101
10.3

0.1
0.1
0.1
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NH4
ppm
0.03
0.04
0.03
<0.02
0.05
0.13
0.08
0.74
0.18
0.19
<(.02
0.02
<0.02
0.04
<0.02
<0.02
<0.02
<0.02
<(.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

Ni
ppm
0.016
0.032
0.007
0.029
0.004
0.012
<0.002
0.13
0.018
0.083
0.002
019
0.005
0.072
0.003
0.050
0.009
0.12
0.011
0.078
0.020
0.050
<0.002
0.027
0.003
0.017

Std.D.
+/-
0.002
0.002
0.002
0.002
0.002
0.002

0.01
0.002
0.004
0.002

0.01
0.002
0.004
0.002
0.004
0.002

0.01
0.002
0.002
0.002
0.004

0.002
0.002
0.002

NO2

ppm
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

0.05
<0.02
<0.02
<0.02
<0.02
<0.01
<0.01
<0.02

0.13
<0.02
<0.02
<0.01

0.12

%jxalate
4.1 <0.02

Ppm
4.14  <0.02
4.02 <0.02
337 <002
355 <002
293 <0
3.84 <0.02
<0.02 <0.02
3.32 0.82
3.37 0.81
1.70 005
1.41 0.10
238 <002
225 <0.02
1.31 0.18
1.22 013
1.86 0.06
1.82 0.05
1.86 0.07
1.35 0.02
1.93 o
088 <0.02
1.81 <0.02
169  <0.02
153  <0.02
1.1 <0.02

a. The data in this table should be used only for screening purposes.

(J

Pb Std.D.
ppm  +-
<0.002
0.040 0.004
<0.002
0.008 0.002
<0.002
008 0.002
02
0.18 0.01
<0.002
0.028 0.002
<0.002
0.08
<0.002
0.056 0004
0.002 0.002
0.028 0.002
<0.002
0.083 0.005
0.061 0.004
0.089 0.005
0.004 0.002
0.11 0.01
<0.002
0.021
<0.002
0.020 0.002

0.005

0.002

"
-

pH  PO4
Lab ppm
769 <0.05
7.35 <0.05
7.52 <0.05
7.37 <0.05
7.74 <0.05
729 <005
792 <0.05
763 <005
7.38 0.07
7.14 0.07
712 <005
7.38 <0.05
740 <0.05
696 <0.05
739 <0.05
743 <0.05
7.24 <0.05
<0.05
_gﬁ\«).oz
6.94 '<0.02
740 <005
683 <0.05
745 <005
748 <0.05
746
6.98

Rb
ppm
0.012
0.12
0.005
0.018
0.003
0.018
0.004
0.12
0.002
0.031
0.002
0.13
0.002
0.028
0.002
0.026
0.002
0.013
0.003
0.006
0.005
0.007
0.004
0.013

<0.Q02 ,j.OO?
<0.02 0909

Std.D.

+-
0.002
0.01
0.002
0.002
0.002
0.002
0.002
0.1
0.002
0.002
0.002
0.01
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

Sb
ppm
0.0005
0.0006
0.0001
0.0004
0.0002

0.0002 -

0.0008
0.0008
0.0002
0.0008
0.0003
0.0008
0.0002
0.0008
0.0001
0.0007
0.0003
0.0057
0.0010
0.0073
0.0007
0.0069
0.0001
0.0008
0.0003
0.0008

Se
ppm DEPTH

<0.0001 747*
0.0002 747 total
<0.0001 867"
<(.0001 867 total
<0.0001 1,047
<0.0001 1,047 total
<0.0001 1,137
0.0001 1,137 total
<0.0001 1,184’
<0.0001 1,184' total
<0.0001 1,286’
0.0001 1,286 total
<0.0001 1,407
<(.0001 1,407 total
<0.0001 1,507
«<(0.0001 1,507 total
<0.0001 1,607
<0.0001 1,607 total
«<0.0001 1,747
<0.0001 1,747 total
<0.0001 1,867
<0.0001 1,887 total
«<(0.0001 1,940
0.0004 1,940 total
<0.0001 1,942
0.0001 1,942 total

()



Si Std.D

ppm
20.7
78.5
18.4
416
25.1
410
211

122
202
46.6
15.9
66.6
20.7

116
5.29
63.9
17.5
45.7
28.1
324
284
36.6
281
75.5
25.0
36.0

+/-
0.1
0.1
0.1
0.1
0.2
0.1
0.1
1
0.2
0.1
0.2
04
0.1
1
0.01
0.1
0.1
0.1
0.1
0.1
0.2
03
0.1
0.1
0.1
0.1
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Si02 S04
ppm calc ppm
443 9.66
168 9.61
394 893
89.0 8.90
53.7 7.87
87.7 8.00
452 108
261 11.1
432 749
99.7 7.51
34.0 4.17
143 4.42
443 7.44
248 7.56
11.3 464
137 463
375 .77
97.8 3.80
60.1 1.50
69.3 149
60.8 1.55
78.3 1.59
60.1 3.56
162 3.58
53.5 2.45
77.0 2.49

$203

ppm
<0.01
<0,01
<0.01
<001
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<001
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

sn sw.o(ﬁ
ppm  +-

<0.005

0.014
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.005

0.12
0.20
0.10
0.15
on
0.17
0.051
0.60
0.078
0.15
0.056
0.57
0.11
0.35
0.048
0.12
0.057
0.15
0.045
0.058
0.039
0.054
0.071
0.13
0.040
0.056

Std.D. Ti Std.D. T Std.D.
+- ppm  +- ppm  +-
001  <0.002 <0.002
0.01 042 001 <0.002
001  <0.002 <0.002
0.01 023 001  <0.002
- <0.002 <0.002
m 028 001 <0.002
0001 0003 0001 <0.002
0.01 184 001 0003 0.002
0001  <0.002 <0.002
0.01 033 001 <0.002
0001  <@QQ2 <0.002
0.01 q&om <0.002
001 <00 <0.002
0.01 049 001  <0.002
0.003  <0.002 <0.002
0.01 080 001  <0.002
0.001  <0.002 <0.002
0.01 039 0.1 Qq.ooz
0001  <0.002 <0002
0001 0064 0001 <0.002
0001 0002 0001 <0.002
0.001 011 001 <0.002
0001 0019 0001 <0.002
0.01 069 001  <0.00
0.001  <0.002 <0.002
0.001 012 001 <0.002

a. The data in this table should be used only for screening purposes.

\

ppm
<0.002
0.011
<0.002
0.009
<0.002
0.009
0.011
0.10
<0.002
0.010
<0.002
0.075
<0.002
0.034
<0.002
0.012
<0.002
0.007
0.003
0.007
<0.002
0.005
<0.002
0.012
<0.002
0.005

std.D. Zn

+/- ppm

<0.01

0.001 0.19

<0.01

0.001 0.08
0.02

0.003 0.14

0.001 <0.01

0.04 0.60

0.34

0.001 167

<0.01

0.001 033

0.01

0.002 034

0.02

0.001 0.10

0.03

0.001 043

0.001 0.08

0.002 0.28

0.02

0.003 0.18

<0.01

0.002 0.08

«<0.01

0004 004

Std.D.

+-
0.01

0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

0.01

DEPTH
747

747 total

867

867 total
1047
1,047 total
1,137
1,137 total
1,184’
1,184’ total
1,286
1,286" total
1,407
1,407 total
1,507
1,507 total
1,607
1,607 total
1,747
1,747 total
1,867
1.867 totai
1,840
1,840 total
1,942
1,942 total

i



ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-25°

78S TDS Cation Anion Balance
ppm ppm Sum Sum WEPTH
1900 265.1 2.044 1.996 0. 47
1900 506.3 8.017 2.041 1.1885 747 total
314 2226 - 1720 1.695 0.0149 867
314 330.6 4.731 1.710 0.9380 867’ total
637 236.4 1.744 1.638 0.0626 1,047
637 3193 4111 1.666 0.8466 1,04
- 208.7 1.880 1.738 0.0779 1.13&
- 1006 .8 28.074 2.385 1.6892 1,137' tOta
—- 194.7 1.517 1.387 0.0890 1,184
e 3336 5.373 1.438 1.1555 1,184 total
e 166.7 1.243 1.245 -0.0016 1,286’
-- 853.2 34.195 1.403 1.8423 1,286' total
- 2071 1.591 1.490 0.06857 1,407 v
- 672.1 13.066 1.585 1.5673 1,407 total
— 135.1 1.227 1.168 0.0497 1,507
432.8 10.155 1.259 1.5587 1,507 total
e 165.7 1.226 1.146 0.0677 1,607
e 328.8 6.128 1.204 1.3432 1,607 total
- 175.4 1.060 1.041 0.0174 1,747 ~ —Y\
- 204.0 2.058 1.071 0.68312 1,747 total
--- 165.8 1.055 1.003 0.0510 1,887
— 209.0 2.314 1.008 0.7856 1,867 total
- 199.5 1.367 1.208 0.1222 1,940
- 403.5 6.532 1.241 1.3616 1,940 total
— 169.2 1.123 1.082 0.0380 1,842
- 231.4 3.172 1.066 0.9938 1,942 total —A\

a. The data in this table should be used only for screening purposes.

~
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ATTACHMENT C /l/

SURFACE WATER AND SEDIMENT SAMPLING RESULTS
FROM CANON DE VALLE

p

Source: “RF| Report for Potentia‘ Release Site 16-021(c)”, LA-UR-98-4101, September 1998, Los Alamos
National Laboratory, Los Alamos, New Mexico,
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Figure 3.4-10(d). RDX and HMX in water compared with distance from TA-16-260 outfall
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AF! Report

Amino-2,6-dinitrotoluene[4-] (Filtered) Amino-2,8-dinitrotoluene(4-] (Unfiltered)
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Figure 3.4-10(e). Amino-2,6-dinitrotoluene[4-] and amino-4,6-dinitrotoluene[2-] in water
compared with distance from TA-16-260 outfall
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Figure 3.4-4(a). Trend plots of barium and cobalt in Cafion de Valle sediments
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ATTACHMENT E

SURFACE SOIL SAMPLE R LTS
FOR THE TA-16 BURN GROUND AREA

l Source: Unpublished Data.
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6356—Ba, Cu, Pv, Hg, Zn, ADNT, -

Lo ! ‘0
~1ot=-16-010(k)
0323-Ba, ADNT, DNT, HMX ROX, & 8 "o
Toiryl, TNB, TNT R

0 1001
ll)llllllll

cARTography by A. Kron 1/11/96

Ny Permanent structure - o33 Sample number (all samples collected at surface except where
: otherwise noted). Note: all sample numbers have prefix 0316-85-
mm  Temporary structure : Analytes listed exceed background levels. Analytes in bold italic
Paved road i face and underiined exceed SALs.
-=-=- PRS boundary Abbfemm: .
Sb—antimony  VOCs—volatile organic compounds
"""""""" Contour interval = 10 ft Be—barium  ADNT—2-amino-4,6-dinitrotoluene and
O HE screening sample (no elevated levels found)’ g'—d?fomium DNB_:;{;?lgro-ogf-dinitmdum
u—copper +3-din nzene
® HE analytical sample (ef6vated HE levels found) Ni—nickel DNT—2,4-dinitrotoluene and 2,6-dinitrotoluene
A Analytical sample (elevated barium levels found) Pb—lead HMX--cyclotetramethylenetetranitramine
o Hg—mercury  NB—nitrobenzene
. Ag—silver RDX--cyclonite
e Zn—zinc TNB—1,3,5-tinitrobenzene
TNT-2,4.6-tinltrotoluene

Sampling locations for PRSs 16-010(i, k, |, m, n).



16-010(h) optional

16-010(h) Table (inorganics)
2 — >
w s =~ - s =
So o0 =] o
s E %5 3 2 < o
= u SE | wg L WE | ZE
7 o o s ol w\"%! NS
LANL UTL N/A 315 23.3 N._Jo.1 50.8
SAL N/A 5340 400 23 23,004
0316-95-0303 | 0-0.5 196 800 <0.053 1070
0316-95-0304 sub 42 51.1 <0.05 115
0316-95-0305 | 0-0.5 80.5 12.1 <0,054 46.7
0316-95-0306 sub 75.3 12.3 <0.054—x\ 47.1
0316-95-0307 | 0-05 121 44.2 0.058 N\ )96.7
0316-95-0308 sub 35.8 8.48 <0.06 53.9
Bold indicates values above SAL. \;>
SWMU 16-010(h) TABLE 5.1.6-1
-]
c "—‘ \
-4 -s- — [ ] M g g
o b § b 2 s o € o g 3
e £ 3 R o %) ™ % 2 8
w = Z 2] 673 < € . - -
& E £5T | E5D | ED E 29 E 2B £
g = ESSE ESY 0% » o > wE & E
a w 4c @ dc P < E = = a aT < T
7 o &TE 43 N I zZo [ | e | SN |
SAL N/A NC NC 0.65 325 326 | 40N | 33 48.4
0316-95-0303 | 0-0.5 <0.077 <0.091 <0.057 0623 | <0.091 0.178 \| <0.085 <0.084
0316-95-0305 | 0-0.5 0.658 0,447 0.083 727 0.199 1250 0.143 0,123 |
0316-95-0306 | sub <0.082 <0.085 <0.057 18.3 <0.091 189 <0.093 <0.09
0316-05-0307 | 0-0.5 0.169 0.214 0.233 732 <0.091 124 <0,093 3.37
0316-95-0308 sub 0.172 0.138 <0.057 37.1 <0.09 65.1 <0.092 <0.089




16-010() .

16-010(i) Table (Inorganics)

- o [ =] [=]
: | b | 58|38 |EfLef
@ o |w& | J _:;L%

LANL UTL NA 315 23.3 0.1
SAL NA | 5340 400 23 23,004
0316-95-0309 | 0-0.5 345 455 | <0.044 | 23.3
0316-95-0310 | svo 831 54.7 | 0.065 | 39.4
0316-95-0311 | 0-0.5 291 . 19.1 0.173 { 288
- 10316-95-0312 | 5vbo 339 324 | 0188 | 27.7
" 10316-95-0313 | 0-0.5 880 46.8 0.331 118
0316-95-0314 | 5vb 652 14.4 | 0.087 | 48.5
0316-95-0316 1.6. 571 12.1 | <0.049 | 36.7
0316-95-0321 | 0-0.5 318 7.9 <0.052 | 25.4

Bold indicates values above SAL.

A

s



16-010(i)

SWMU 16-010(i) HE
B 2 ‘

g& g , ° ) g ‘§

e | £]8 = |2 |& |z¢ 2 |

a — b § B 2 2 4 @ e 8 o 2 e

= g |¥3 s | ® ° = 2 3 2 = | 2 =

“ T |82 82 [ 25| 25| 2 |85 85| S8s! 2 | 5] £

g E|ES2| g2 |52 | 88| 5 |ES|EF | 22| £ |58 | 5F
E 4 |SEE|SS|2E|3E| =z |32|38 %8| 2 | = |52
SAL NA NC NC | 652 | 065 | 37\ 652.0 | 652.0 | 652.0 | 4.0 33 | 48.4
0316-95-0309 | 0-0.5 | 232 | 1.87 | 0.09 | 0.348 | 764D 0.434 | <0.158 | <0.19 | 39.2 | 0.095 | 1.53
0316-95-0310 | sub | 3.02 | 224 | 0.111 | 0.318 | 339 | 0.694 | <0.158 | 0.255 | 58.7 | 0.353 | 24
0316-95-0311 | 0-0.5 | 7.14 | 5.83 | <0.064| 0.651 | 77.7 | <0.157 | <0.156] <0.187| 5.75 | 0.105 35.1
0316950312 | sub | 199 | 14.7 | <0.064] 3.02 | 152 | 0.248 | <0.155| <0.187 | 19.2 | 0.241 | 63.3
0316-95-0313 | 0-0.5 | 4.07 | 4.01 | 0.208 | 0.857 | 4830 | 1.56 | <0.165] 4.51 | 10700 | 0.791 | 230
0316-95.0314 | sub | 2.28 | <0.086] 0.102 | 0.635 | 2610 | 3.08 J~0.157 | <0.189] 8160 | 1.03 | 2060
0316-95-0315 | 1.1 [ <0.091 ] <0.094 | <0.071 | <0.063| 8.05 | 28721 1.1 | <0.207]| 3.32 | <0.103| 0.241
0316-95-0316 | 1.6 21 | 3.66 | <0.069| <0.062| 64.8 | 0.351 | <0.167| 0.947 | 23 | 0217 | 4.06
0316-95.0317 | 1.4 | <0.076| 0.104 | <0.068 | <0,056! 42.4 | <0.155] <0.154 | <0.185] 1.31 | <0.084 | 0.101
0316-95.0318 | 1.1 | <0.077 | <0.092 | <0.069 | <0.057 | 5.3 | <0.156| <0.155 | <0.187| 10.6 | <0.085]| 1.02
0316-95-0319 | 0-0.5 0.102 | 0.115 | «0.068 | <0.0571 1.73 | <0.155] «0. 0.185 2.3 <0.084 ] 0.142
0316-95-0320 | 0-05 | 0.211 | 0.167 | <0.075] <0.067 | 0.273 | <0.184 | <0.183 N <9.22 | 0.216 | <0.011 ] <0.106
0316-95-0321 | 0-05 | <0.077 | <0.091 | <0.069 | <0.065] 0.435 | <0.156 | <0.154 | <0.186] 2.14 | <0.084 | <0.09
0316-95-0322 | 0-0.5 | <0.094 | 0.125 | <0.073 | <0.057] 0.35 [ <0.178] <0.177] <0.213| <0.2 | <0.106 | <0.103




16-010(i)

SWMU 16-010(i) VOLATILES
E Q
-] =) B Yo S
-] -t
3 | © E' g 3
o E o |w=|[gE| E
a = > w < o
w €| 2 | ag| Y2 | o2 | ¥
wd o E= > 2 i
a E - a2 £F9 | BF 2
= | & | B |, 8E|EF |86 | 3
[ o < APw )| SO0 n:’: = |2
SAL NA | 2000 | NC 11 710 | 1,904
0316-05-0314 | sub | 0.014 | <0.005.| <0.005 | <0.005 | 0.017
0316-95-0315 | 0-05 | 0.014 | 0.022 | <0.0055| <0.0055 | <0.0055
0316-95-0316 | 1.6 |<0.0011] 0.012 | <0.0054 | <0.0054 | <0.0055
0316-95-0317 | 1.1 | <0.001 | <0.0052]| 0.063 | 0.013 | <0.0052



16-010(k)

16-010(k) Table (inorganics)

’ — ;O |
2l 2|8 5
e | ¢ "E| $| = £
o ES3 = - E &
= g = E g e | E
[ E 2 D O g - g
= | B[ E | 3|&8|z|¢8
) (=) @ ! J = 2] N
LANL UTL N/A 315 23.3 0.1  lnotevaisbid  50.8
SAL NA | 5340 400 23 383 | 23,004
0316-95-0333 | 005 | 1820 | 169 | 0295 | <0578 | 637
0316-95-0334 | 0-05 | 480 17.4 | <0.054 | <0.536 | 28.1
0316-95-0335 | 0-0.5 633 15 0.058 | <0547 | 34
0316-95-0336 | 0-0.5 456 494 | 0.058 | <053 | 20.6
0316-95-0337 | 0-0.5 289 85.7 | <0.053 | 052 43.1
0316-95-0338 | 0-05 401 489 | <0.051 | <0.507 | 71.4
0316-95-0339 | 0-05 301 143 | <0.054 | <0522 | 54.6
0316-95-0340 | 0-0.5 610 107 | «0.06 | o089 449
0316-95-0341 | 0-0.5 337 881 | 0122 | <0537 | 37
0316-95-0378 | 1-15 | 76. 451 | <006 | <06 | 335 '
0316-95-0379 | 0-0.5 126 | 531 | <0.059 | <0582 | 32.7
0316-95-2018 | 1-15 | 735 6.38 | <0.058 | <0.579 | 41.1
Bold indicates values above SAL. F
SWMU 16-010(k) TABLE 5.1.6-1 P
3 B o 2 o
2l sl | | s g | g
-~ E N @ ] E £ 2
e -~ | € 2 2 - © . 3 £
o ¢ | a2 | 2 s S o c ] g g
2 3 2 | 68| ® s s ® |° 8 ® | E £
o T S| ¢ | 25| 2alfs| B | 5| 2 | £Es| Es
T | E WsE | fp|ZP|cE|E2| £ | 3 | £ |58 |5¢E
2 w |35 |JE|2E|SE|3E| 5 | £ | 8 | 28| 5E
SAL N/A NC NC 6.52 0.65 0.65 | 3255 | 32.6 4.0 3.3 48.4
0316-95-0333 | 0-0.5 1.29 0.882 | <0.407 } <0.337 | <0.475| 12100 | <0.537 | 6.9 «<0.501 | 0.848
0316-95-0334 | 0-0.5 0.155 | 0.159 | «0.074 | <0.061 | <D.086| 2.84 | <0.098| 0.96 | <0.091 ]| <0.097
0316-95-0335 | 0-0.5 | 0.544 | 0.266 | <0.077 | <0.064 | 0.121 | 91.3 | 0.464 | 0.621 | <0.095 | <0.101
0316-95-0336 | 0-0.5 0.134 | 0.142 | <0.076 | <0.063 | <0.089| 78.6 | <0.101] 0.887 | <0.094| <0.1
0316-95-0337 | 0-0.5 0.453 | 0.416 | 0.221 | <0.061 | <0.085| 588 | <0.096| 1.24 0.189 | <0.096
0316-95-0338 | 0-0.5 0.225 | 0.215 | <0.070 | <0.058 | <0.082| 6.95 | <D.093 | <0.179 | <0.087 | <0.082
0316-95-0338 | 0-0.5 1.51 1.07 | <0.078 | 0.066 | <0.091 885 | <0.103] 1.83 | «0.096] 0.484
0316-95-0340 | 0-0.5 | 0.573 | 0.435 | <0.082 | <0.068 | <0.088| 801 | <0.108| 0.865 | <0.1 | <0.107
0316-95-0341 | 0-0.5 0.542 | 0.584 | <0.076 | <D.063 | <0.095| 388 <0.1 0.485 | <0.093 [ 0.164
0316-95-0378 | 1-1.5 | <0.077 | 0.216 | <0.068 | <0.057 | <0.08 | 116 | <0.091] <0.175] <0.085 | : <0.09
0316-95-0378 | 0-0.5 0.105 0.13 | <0.069 | <0.057 | <0.08 162 | <0.091] 0.286 | <0.085! «0.09
1-1.5 0.52 0.421 | <0.069 | «0.057 | <0.08 69.1 | «0.091 [ <0.175| <0.085] <0.09

0316-95-2018




16-010())

16-010(1) Table (inorganics)

Q -~ B

o s == T é

o 2 o™ el —

S |k |E% |53

P o oaE | GE )
LANL UTL N/A 315 NG 50.8
SAL NA | 5340 | 383 | 23,004

0316-95-0323 | 0-0.5 475 | <0.567 { 33.4
0316-95-0324 | 0-0.5 | 387 | <0.555| 55.1
0316-95-0325 0-0.5 902 1.09 125 N

0316-95-0326 { 0-0.5 489 | <0.513 | 86.3 A
0316-95-0376 | 2-2.5
0316-95-0377 | 3-3.5
Samples not in FIMAD or hard copy; values < 25% SAL

[
Bold indicates values above SAL.
SWMU 16-010(!) TABLE 5.1.6-1
2 2 \
g g g - ?: -]
. b2 ° o — - ] & c

=) g |¥3 |5 2 2 gz %: =4 € s

s | E |£28|5E2|52 (22| 5 | x| B |afd|ezl

= o = £% * > = = é‘

c [ <2 | &

3 8 |ISEIISE| JE | SE| 2 | 8 | 8 ._'.’.% SEE
SAL N/A N NC 0.65 3259 3259 4.0 NG 8 48.4
0316-95-0323 0-0.5 21.7 15.2 0.481 0.178 258 2540 0.321 0,421 ) 23
0316-95-0324 0-0.5 0.465 0.295 | «0.062 | <0.088 1 0.476 | «0.103 | 0.123 | «0.099
0316-95-0325 0-0.5 1.07 0.789 | <0.057 | <0.08 352 2.38 <0.003 | «0.084 | <0.089
0316-95-0328 0-0.5 0.081 <0091 | <0.057 | <0.08 0.176 | <0.174 | <0.003 | <0.084 | <0.089
0316-95-0376 2-2.5 2.61 2.05 <0.065 | <0.092 45.7 594 <0114 | D413 309
0316-95-0377 3-3.5 0.425 0.267 | <0.078 | <0.11 20.2 -2,29 <0.137 | «0.135 | «0.123 |




16-010(m)

16-010(m) Table (inorganics)
S =
-] g | £ | s
= € | & E |8 s |z E | %
= s | E s | £ |3 = E
e E =8| 2 of c |02 | w =
= o Ew « ) < Co | 3 e
3 8 |-SE| & SE| YW [ SE| & N
LANL UTL N/A 1 315 19.3 23.3 0.1 NC 50.8
SAL N/A 30.7 5340 211 - 400 |- 23 383 23,004
0316-95-0343 0-0.5 12.1 273 3.85 102 0.154 | <0.561 76.6
0316-95-0344 <1.07 380 5.39 9.3 | <0.05 | <0.534 534
0316-95-0345 0-0.5 <1.07 577 6.85 9.97 <0.051 | 0.735 106
0316-95-0346 <5.69 316 - 25.6 192 <0.057 | <0.569 £6.1
0316-95-0347 0-0.5 <5.59 188 3.03 16.9 <0.058 | <0.559 25.2
0316-95-0348 <5.63 272 3.58 9.34 <0.056 | <0.563 30.8
0316-95-0349 1.6 <5.25 545 11.7 87.6 0.062 | <0.559 120
0316-95-0380 0-0.5 <6.02 241 9.2 46.8 <0.06 | <0.602 39.4
0316-95-0381 1.6 <6.05 44.9 2.28 31.3 <0.059 | <0.605 37.8
0316-95-2019 | 0-05 | <1.23 | 212 | 888 [ 16.1 [ 0.106 | <0.598 | s6,
Bold indicates|. values a|bove SAII..
.4
SWMU 16-010(m) TABLE 5.1.6-1
° - ° ®
® 2| 4 ® 3 3
E o c E S S
HRIEN AN - | & |2
o - ds 22 |2 f B & B g 2 £
m € | 3|22 |&8. 1= |5 |2 | 2 |E.|E.
s | B | g2 @ 58| s | £ | 5| 3 |5E|eE
= = > S = z 1 1
3 8 |IS|R¥|3F| 2 | % | B | & |2E|SE
SAL N/A NC | NC 0.65 | 3259 | 652.0 | 4.0 NC 3.3 48.4
0316-95-0343 0.433 | 0427 | <0.068 | 2420 | <0.185 | 27.8 | <0.111 [ <0.101 | <0.107
0316-95-0344 J | 0457 | 0247 | <0.057 | 8.34 | <0.155 | 2050 | <0.093 | <0.084 | <0.089
0316-95-0345 5 | 0649 [ 0315 | <0.057 | 56 | <0.155 [ <0.174 | <0.093 | <0.084 | <0.089
0316-95-0346 118 | 1.14 | <0.334 | 18700 | <0.914 | 039 | <0.55 | <0.496 | 1.74
0316-95-0347 | 0-0.5 | <0.088 | <0.104 [ <0.065 | 0.905 | <0.178 | 0.404 | <0.107 | <0.096 | <0.102
0316-95-0348 0.131 | 0.7 [ <0.064 | 1630 | <0.175 | 40.7 | <0.105 | <0.095 | <0.101
0316-95-0349 | 1.1 299 | 244 [ <0064 | 603 [ <0176 | 23 | 0262 | 3.36 | 22.9
0316-95-0380 | 1.6 1.8 1.7 | 0117 | 204 [ 0634 | 3170 [ <0.009 | 0.128 | 37.3
0316-95-0381 | 1.1 | <0.082 | 0.086 | <0.057 | 205 | <0.155 | 3.03 | <0.099 | <0.092 | <0.089
0316-95-2019 | 1.1 1.8 1.76 | <0.057 | 153 [ <0.156 | 2160 [ 0.154 | 1.08 [ 59.5




- 16-010(n)

16-010(n) Table (inorganics)

Q - = ‘ = > &
s | & |ZP|82| 3 |EB|2B| 8
8 8 | SE|QE)| 4 |3E|FE| |
LANL UTL NA 315 19.3 23.3 0.1 NC 50.8
SAL : N/A 5340 211 - 400 23 383 23,004
0316-95-03 0-0.5 494 8.01 1 19.1 <0.053 | 0.536 162
0316-95-0356 0-0.5 5§45 35 - 87.8 0,573 | «<0.525 | - 166
0316-95-0382 | 0.7-1.1
Sample results not in FIMAD or hard copy; no values > SAL
7z
Bold indicates values above SAL.
I l e
SWMU 16-010(n) TABLE 5.1.6-1
K] . @
@ [
2| |8 | s
) S| 2 s | & [
o & § o2 | 8 B g 3 8
= g |52 ve | 8 X x é . £
w = 60| 68 | .= .~ g B Ea | Ea
& [ £s2| £ £ < E = -0 3]
= 0. E= % Q % * ¢ oy ) % & =
2 w (SEg < | E 2 2 | 2 | =F
@ o |&aTE ° s T 3 - -L ~E |
SAL NA | NC NC | 065 | 3259 | 40 .| NC a3 48.4
0316-95-0353 0-05 | 0251 0.271 <0.056 | <0.165 | 0.955 | <0.093 | <0.084 | <0.089
0316-95-0354 0-0'.5 ) <0078 | 0.094 | <0.057 | 0.321 <0.176 | <0.095 | <0.085 | <0.091
0316-95-0356 0-p. 1.55 1.5 ‘ 0.116 1890 4980 0.275 0.097 3.66
0316-95-0382 | 0.7-1.1 1.07 | 0.985 | 0.075 748 2430 <0112 | <0.111 2.83

-
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5.14.5 Evaluation of Inorganic Chemicals

Table 5.14.5-1 shows the metals present at levels above UTLs. Barium, a component of many
“explosives, was above its UTL but well below its SAL.

TABLE 5.14.5-1

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs
FOR PRS 16-028(a)

SAMPLE 1D | DEPTH (ft) | BARIUM LEAD ZINC
(mg/kg) | (mg/kg) | (mg/kg)

LANL UTL (all soif} N/A 315 23.3 50.8
SAL N/A 5300 400 23 000
0316-95-0363 0-0.5 321 7.9 35.1(P)
0316-95-0364 0-0.5 588 8.5 170 (P)
0316-95-0366 0-0.5 501 76.6 37.8 (P)
0316-95-0367 0-0.5 368 || 6.3 30.1 A7
5.14.6 Evaluation of Radionuclides
Radionuclides were not present gtJevels above UTLs at this PRS.
5.14.7 Evaluation of Ordanit Chemicals

PAHs were {
were qualifi

greater than its SAL. No other PAHs were above SALs.
TABLE 5.14.7+1

ORGANIC ANALYTES

T

PRS 16-028(a) SOIL CONCENTRATIONS FOR DETECTED

at levels less than 0.3 mg/kg in one sample (Table 5.14.7-1). All the PAH data
being estimated concentrations. Benzo(a)pyrene was present at a level slightly

SAMPLE ID|DEPT |ANTHR|BENZO|BENZO|BENZO|BENZO|CHRYS|FLUOR|PHENA[PYREN
H (ft) |ACENE| (a) (a) (b) (k) ENE |ANTHE|NTHRE| E
(mg/kg |ANTHR |PYREN|FLUOR |FLUOR |(mg/kg| NE NE |(mg/kg
) |ACENE| E |ANTHE|ANTHE| ) |(markg|(markg| )
{mg/kg l(mg/kg| NE NE ) )
) } (mg)lkg (mg)fkg

SAL N/A | 18000 | 061 | 0.061 | 0.61 6.1 61 2600 | NC | 19000
EQL NA | 033 | 033 | 033 | 033 | 033 | 033 | 033 | 033 | 033
0316-95-0363 | 0-0.5 [0.042 (J)|0.095 (J) KL 0.11 (J) [0.056 ()| .11 (J) | 0.26 (J)| 0.2 (J) | 0.22 (J)




HE was found in 2 number of sampies. Table 5.14.7-2 presents the anaiytical results for samples
containing HE. Only sample 0316-95-0363 contained HE (RDX only) at a levels above SAL. All
other samples showed that HE contamination dropped off significantly with distance from the
burning ground, with only very low levels of HMX detected at the farthest downgradient point.

TABLE 5.14.7-2

PRS 16-028(a) SOIL CONCENTRATIONS FOR
DETECTED HE ANALYTES

SAMPLE ID| DEPTH | 2-ADNT | 4-ADNT| HMX RDX 1,3,5- TNT
(1t) [ (mg/kg)| (mg/kg)| (mg/kg)|(mg/kg)] TNB |(mg/kg)

(mg/kg)
SAL N/A NC NC 3300 4 3.3 15
EQL N/A 0.26 ND 2.2 1 0.25 0.25
0316-95-0363] 0-0.5 | 0.093 0.097 8.22 2.33 0.139
0316-95-0364| 0-0.5 |0.081(U)| 0.12 1.04 [ 0174 (U) [0.092 (V) | 0.089 (1)

0316-95-0365| 0-0.5 |0.081(U)| 0.084 (U) 0.34 | 0.174 (U} | 0.002 (L) O‘Qﬂf(U)

0316-95-0366| 0-0.5 0.171 0.247 0.644 | 0.175(U) | 0.093 (U) 0.1*)1
0316-95-0867| 0-0.5 | 0.081 {(U)] 0.084 (U)| 0432 ]0.174(U) | 0.092 (U) | 0.089 (U)

F

Three inorganic and two organic chemicals wer ied forward from the background comparison

5.14.8 Risk-Based Screening Assessment

and organic constituent evaluation. As described in Chapter 3 of this report, analytes are divided
into three classes for th creening assessment (noncarcinogens, carcinogens, and
radionuclides), depending dn which toxicological effect forms the basis of their SAL. This
separation iij:uired to evaluate possible additive effects within each class of cher:cal.

RDX and B
retained as COPCs for further evaluation. Sample results that exceeded SAL values are

o{a)pyrene exceed their SALs in only one sample. These two constituents will be

highlighted in black squares in the previous tables.

An MCE calculation was performed using the sum of the maximum concentrations at this PRS.
The MCE results for noncarcinogens and chemical carcinogens 1.0 and 0.2, respectively. The
MCE value for noncarcinogenic compounds is greater than unity; therefore, a potential human
health risk based on additive effects has been identified for this class of chemicals. The
noncarcinogenic COPCs that have a normalized value of more than 0.1 in the MCE at this PRS are
barium, lead, and 1,3,5-Trinitrobenzene. These compounds are, therefore, retained as COPCs
for further evaluation. The MCE value for carcinogenic compounds is less than the target value of
1, indicating that multiple constituents are not present at levels that pose a risk when combined.
The MCE calculations are presented in Table 5.14.8-1.

-
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ATTACHMENT F
ROUTES AND PATHWAYS OF EXPOSURE

There are two populations that could potentially receive exposures from waste or residuals
managed at the Technical Area 16 (TA-16) Burn Ground Unit: 1) the on-site workers and
environment and 2) the off-site public and environment. They could be impacted through three
routes of exposure:

+ dermal (skin or other covering),
» ingestion {eating or drinking), and
+ inhalation (breathing).

Although typical pathways include air, soil, and water, the only realistic pathway for ongoing
operations at the TA-16 Bumn Ground Unit is air, as discussed below. Legacy contamination
from past uses of the area is being addressed through the Resource Conservation and
Recovery Act corrective action process, which will include a formal risk asse/s]syent.

Dermal Exposure

Dermal exposure occurs when chemicals directly contact an ggganism’s skin or other covering.
This route is potentially important for workers because the n be exposed when they handle
wastes or residues. The Occupational Safety and Health Afiministration (OSHA) is the Federal
agency responsible for protecting workers. OSHA requirks that three types of controls be
considered: protective equipment, administratipe controls, and engineering controls. Protective
equipment and administrative controls are thg pimary controls for worker protection at the TA-
16 Bumn Ground Unit. Engineering controfS are used to prevent migration of wastes and
residues from the bum structureg to the environment.

Workers at the TA-16 Burn und Unit are required to wear protective equipment when
handling waste or residues.! The type and level of protective equipment are chemical and
hazard specific_ Typically, for a low hazard waste, coveralls, safety glasses, gloves, and steel-
toed shoes of bgots are worn. For a higher hazard waste, goggles, face shields, respirators,
rubber aprong, bOr other protective clothing are donned, as needed. This required use of
protective eqifipment prevents any direct contact with waste, eliminating dermal exposure as an
important route of exposure for workers.

Administrative controls also protect workers from all routes of exposure. Wastes are typically
handled in small amounts for safety purposes. For instance, the maximum amount of solvent
that can be treated at the TA-16-388 Bum Tray is 75 gallons, but this waste type is usually
burned in batches of 5 gallons to maximize worker safety and minimize exposure. Workers
leave the area as soon as the waste is staged and occupy a protective shelter (the TA-16-389
Control Building) during buming. The Control Building is located a minimum of 300 feet from
the nearest burn structure. Bums are ignited remotely from this shelter and workers observe
the burns by remote cameras. They may not approach the burn structure until they can visually
verify the destruction of high explosives (HE) or determine by thermocouple readouts that HE
has been completely decomposed.

The dermal route becomes important for the on-site environment and off-site public and
environment only if the pathways are contaminated and contaminants are transported away
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from the TA-16 Bum Ground Unit to receptors. The remote location of the unit decreases this
risk; only a major spill that could not be cleaned up quickly could potentially migrate off the unit.
The release potential is managed by minimizing the amounts of wastes handled. In the event of
a spill, solid HE would contact the soil surface and would be removed immediately. While 1,000
pounds are allowed, it is rare that this amount is handled at one time; burns more typically
involve less than 100 pounds of explosive. Large pieces of HE-contaminated equipment (e.g., a
lathe or an HE oven) may be handled, but these have low levels of contamination and are easily
retrieved if dropped. Solids and liquids are handled in separate structures of the TA-186 Burn
Ground Unit; thus, there is no opportunity for them to commingle and be transported in a liquid
waste stream.

Engineering controls have been installed at the bum structures to prevent migration of wastes or
residues into the environment. They primarily include precipitation covers and secondary
containment for the burn structures. The precipitation covers are used as follows:

o TA-16-399 HE Burn Tray: The TA-16-399 HE Burn Tray is always covered between
burns, unless an ash sample is being taken, ash is being removed, or HE is being
staged. A moveable cover (see Figure H-6 in Attachment A) or tajrmay be used.

e TA-16-388 Flash Pad and Qil/Solvent Burn Tray: This structurd is intended to be
covered between bums uniess sampling, ash removal, or waste staging requires that
the cover be moved. Two types of covers m e used. One type is a large
retractable cover (see Figures H-4 and H-5 in chment A), the second includes
tarps or other types of covers (e.g., a removable qover similar to that used at the TA-
16-399 HE Burn Tray).

« TA-16-401, 406 Sand Filters: Pr%ation on the TA-16-401 and —406 Sand Filters
are not a concem because any water falling on the filters will be treated at the High
Explosives Wastew; Treatment Facility (HEWTF). These structures are left open
during periods wheEZstewater is being filtered. They are covered (see Figure H-7
in Attachment A) ¢nce bulk HE is added so that the material can be dried and
burned. The covers are removed after buming for sampling, waste removal, and

fu r@wastewater treatment.

Secondary coptainment is provided for the TA-16-388 Flash Pad and Oil/Solvent Burn Tray.
The secondary containment for the flash pad is designed to prevent any downward or lateral
migration of potential leakage from/through the concrete pad. The base of the flash pad is 12
inches thick with integrally poured 8-inch-thick walls. The entire flash pad is contained in a 45
mil Hypalon liner (6 inches below the bottom of the pad and curved up to ground level on all 4
sides, 2 feet out from the pad perimeter). The pad was designed and constructed with a
quarter-inch drop/foot towards the back of the pad to contain precipitation in case an
unexpected rain event occurs during flashing. For safety purposes, the pad cannot be
approached for 8 hours after a burn unless it can be visually confirmed that all HE is destroyed.
Water build-up on the pad as a result of precipitation is removed with the HE wastewater
(vacuum) truck and treated at the HEWTF. HE-contaminated solvents are burned in a 75-galion
stainless-steel tank, which is surrounded by an 8-foot diameter, 1-foot-high, 375-gallon
aluminum secondary containment device. The secondary containment device can contain not
only the contents of the 75-gallon tank, but also any unexpected rainfall that might occur during
the 8-hour period after a burn that the pad cannot be approached for covering. The
containment devices are visually inspected for cracks or other signs of leaking daily during
operation or weekly if no operations occur that week.
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The combination of having only a small amount of chemicals at risk at any one time, the ability
to rapidly respond to spills, and engineered controls ensure that there is no realistic pathway for
transport to off-site receptors.

Ingestion

Ingestion may be an important route of exposure if foodstuffs or drinking water becomes
contaminated. The contamination may occur from deposition of airborne contaminants, uptake
of pollutants from soil by plants, or from contact of pollutants with water. On-site workers are
not affected because food and drink may not be consumed in the vicinity of the treatment
structures (both an OSHA and U.S. Department of Energy requirement). Crops are not grown
on site. The nearest locations where crops may be grown are in gardens in the communities of
Los Alamos and White Rock, which are approximately 2.5 and 6 miles away, respectively. Off-
site soil and water contamination are not viable pathways for the same reasons discussed under
dermal exposure; transport off site is limited by administrative and engineering controls. Small
amounts of air pollutants generated during burning could be carried from the site and deposited
on foodstuffs and water. This potential release pathway is reviewed and miti d, if necessary,
when air quality standards and burning conditions are set, as describér?n the following
discussion of the inhalation exposure route.

Inhalation

As with the other pathways, OSHA requires workers to be prptected from unhealthy exposure to
air emissions and publishes occupational exposure standards. Worker exposure is kept below
these standards through the use of protecfi¥e equipment and administrative controls, as
described under the dermal route of exposure

Airborne exposure to the publi d environment is regulated by the New Mexico Environment
Department’s (NMED's) Air ty Bureau (AQB) under the New Mexico Administrative Code,
Title 20, Chapter 2, Part 60, “Qpeh Burning.” The NMED's open burning program evaluates the
methods of burning and relies on burning under good atmospheric dispersion conditions to
minimize haz us emissions impacts. The AQB requires that a source estimate emissions
from the bu of wastes, model impacts, and compare the impacts to Federal and New
Mexico primap/and secondary air quality standards. Primary standards set limits to protect
public health, including the health of “sensitive” populations such as asthmatics, children, and
the elderly. Secondary standards set limits to protect public welfare, including protection
against decreased visibility and damage to animals, crops, vegetation, and buildings. These
standards take into account not only direct impacts from air pollutants but also from deposition
of pollutants on the surfaces, uptake into plants, and other indirect impacts. Thus, these
standards already account for human health and ecological risks.

Air quality standards are based on short-term (1-, 3-, 8-, or 24-hours) or long-term (monthly or
annual) averages of pollutant concentrations. Because burning at the TA-16 Bum Ground Unit
is intermittent and is almost always completed within an hour, the short-term averages are more
restrictive. This influences the type of model and the input to the models. Depending on the
source characteristics, the Laboratory currently uses one of two U.S. Environmental Protection
Agency {EPA)-approved Gaussian plume models: SCREEN3 or ISC3.

The basic input parameters required for the models are:
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the source term for each pollutant (emission factors) in pounds per hour;

type of emission point (area source, volume source, or point source);

emission point dimensions;

emission point height above ground;

gas flow rate out of the emission point;

emission gas temperature;

ambient air temperature,

location, size, and height of adjacent buildings (to account for plume cavitation effects);
wind speed,;

atmospheric stability (the vertical temperature structure of the atmosphere);

ceiling (inversion) height (how high above the ground the miixing depth extends);
receptor distance (the distance from the emission point that impacts are estimated, any
distance or array of distances can be specified); and

o receptor height above or below the emission point.

The meteorological information remains constant for modeling impacts from all of the TA-16
Burn Ground Unit structures, but the source term will depend on the typgs and maximum
amounts of material bumed at each structure. The physical information feffthe structures will
also vary. Because short-term air quality standards are the most restrictiie for this source,
“event” rather than “long-term” modeling is performed. The time to complete each burn will vary
by structure and the waste being treated, but it is rarely more than an hour. Therefore, only 1-
and 3-hour impacts are modeled, unless otherwise requestefl by the AQB. The models are run
in the “rural” mode.

impacts. For instance, actual wind speeds irections are not input. Instead, the wind is
assumed to blow directly toward receptors atfa low speed for the entire modeling pericd. EPA
estimates that SCREEN3 oveﬁnates impacts by 110% for 3-hour modeling, 142% for 8-hour

SCREEN3 uses simplified worst-case meteogogical input that is designed to overestimate

modeling, 250% for 24-hour eling, and 1250% for annual modeling (EPA, 1992). The
advantage of using SCREEN3Is that modeling is simple and fast.

performed. ise, a more reasonable estimate is made with ISC3. The basic difference
between SCREEMN3 and ISC3 is that ISC3 uses actual facility wind rose data (wind direction,

If the open burping source shows acceptable impacts with SCREENS3, no further modeling is
.@
length of time In that direction, and wind speed).

Model selection and input must be approved by the AQB. The AQB reviews the results of
modeling, assures that no standards will be exceeded, and places restrictions on the
meteorological conditions under which buming can occur. The AQB and LANL have agreed
upon the following restrictions, but they can be changed by the AQB:

o if mean wind speed is projected to be > 5 meters per second, a Los Alamos National
Laboratory (LANL) meteorologist must be consulted and determine that high wind
speeds are not projected later in the day;

e bumns must be postponed if wind speeds exceed 10 meters per second,;

e burns can occur only when atmaospheric stability is A, B, C, or D (conditions under which
mixing is quite rapid and concentrations fall off quickly with distance from the source);

e mixing depth must be greater than 200 meters; and

e burns must be conducted between 10 AM and 4 PM, the time of day when dispersion is
optimal.
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Restrictions may also be placed upon burns if fire danger is high. Fire danger is determined by
the local fire department. High fire danger occurs after prolonged dry periods when fuel
moisture is very low and fine dead fuels ignite readily. If buming is done during high fire danger
periods, special precautions, such as having the fire department stand by, are taken.

A report submitted to the NMED annually summarizes bumn location, burn type, bum date, fuel
type, and fuel quantity. An estimate of total annual air emissions is also provided.

LANL has minimized the air impacts by both reducing the amount of waste bumed and
reengineering some structures to bum more effectively and with lower emissions. The biggest
source of air emissions in the past was from using wood as the fuel for flashing and for
destroying HE in oils and solvents. In 1999, this practice was discontinued and propane was
substituted. This change resulted in an order of magnitude reduction of air emissions. Related
to the change to propane was that oils and solvents could be burned using propane burners
positioned above the waste. This increases the destruction efficiency of vapors. To reduce the
amount of waste burned, the Engineering Sciences and Applications Division reviewed its waste
streams to determine which could be treated by methods other than burning. A£his reduced the
amount of waste treated by hundreds of pounds a year. Other significant‘ﬂfzctions occurred
by modifying processes to filter and reuse water contaminated with HE. Poligition prevention is
an ongoing program at the Laboratory.

References:
EPA, 1992, “Screening Procedures for Estimating the Air Quality Impact of Stationary Sources,

Revised;” U.S. Environmental Protection Agefigy, Office of Air and Radiation, Office of Air
Quality Planning and Standards, Research Tri e Park, North Carolina.
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