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SUBJECT MATTER CLARIFICATION 

TECHNICAL AREA (TA) 16 PART B PERMIT RENEWAL DOCUI\IJ;ENT 


r:';. 

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 submitt~d 
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 treatmentrte 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~osal area until 8 hours have elapsed unless it d' 
can be determined through visual obs tion that all explosives have been destroyed" 
and 

• 	 "At least 24 hours sha~pse before ashes are collected." 

The manual is available on thfw~b at: 

r.doe. ov: 1776/htmls/re s/doe/newserieslist.html. 

In accordanc Ith the requirement, ash is left on the bum structure·· for this period. . Ash is 
usually remo ed and drummed immediately after the 24-hour period unless: 

• 	 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 Burning Permit (current Permit No. AQB.97.214, 
effective August 18, 1997). 
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• 	 Ash production has been minimized through the use of propane instead of wood as a 
fuel. 

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

• 	 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 Simultaneously 

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 1 
Thermal test results are used to establish the minimum tei;mture to which the HE must be 
heated to ensure decomposition. The thermal tests used determining these parameters 
include Differential Scanning Calorimetery, Henkin Time-to- plosion Test, and large scale burn 
tests. All HE used at LANL is tested and the data analyzed. he temperature at which the most 
stable HE decomposes is used to set the low~imit for the thermal treatment process. Using 
these analyses, a minimum temperature of 4 egrees centigrade (OC) has been identified as 
the level needed to thermally degrade the pes 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 reqUir~ts are met. The necessary treatment time will vary, but is 
generally less than one hou . he material is completely treated when all thermocouples 
stabilize at the minimum tem erature, indicating that the material is heated throughout. For 
liquids, heat i~slied until the liquids are consumed. Any residue remaining is heated to a 
minimum of 4 0 ,as indicated by thermocouples. Should this temperature not be reached, 
the waste cou otentially 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 titled "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 1998 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!are available in 
draft form and are included in Attachment B. The 2000 data are not yet av ble. The possible 
sources of contamination have not yet been identified, but it is suspected t at the TA-16-260 
outfall location is the major contributor. Surface water data from samples taken in Canon de 
Valle (see Attachment C) indicate that the TA-16-260 ou~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 Canon de Valle abo t 10,000 feet downstream from the 
TA-16-260 outfall. 

Two groundwater wells are being installed d-f'l.-radient of S-Site in 2000 (R-19 at TA-36 and 
CDV-R-15-3 at TA-15). A schematic Showi~~e well locations is included in Attachment D. 
The CDV-R-15-3 well was~d to characterize the vertical and horizontal extent of 
contamination identified in th -25 well. Characterization Well R-19 was sited as a regional 
groundwater well to chara e ze intermediate perched groundwater and the regional 
groundwater aquifer. Data are not yet available from these wells. 

Known Soil 0 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 Bum 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. 
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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 thi4cument. On July 
20,2000, NMED and LANL air quality representatives provided an overvie~t\he NMED open 
burning permit process. These representatives discussed emissions factors, air dispersion 
modeling, and meteorological conditions under which ope~Urning may be conducted. On 
August 14, 2000, LANL and NMED representatives discuss ow legacy contamination will be 
addressed through the Resource Conservation and Reco ery Act corrective action process, 
which will include a formal risk assessment. p. _ 
MISCELLANEOUS 

Flora and Fauna: The dominant trees within the mesa overstory vegetation are ponderosa pine 
and mixed cn' 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, tall 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 phlox. 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 Northern 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 (Le., 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~'dtified in the list, 
"LANL Buildings Potentially Within Floodplain," included as Appendix G in above-referenced 
comments. As the floodplain location standard in the New Mexico Administra ive 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 Wf'le used to develop the revised 
floodplain maps will be available within a year, a newly-pub' ed and peer-reviewed floodplain 
report will take more time to prepare. 

Contingency Plan 

The contingency plan is kept ~-16-389' the control building for the TA-16 Bum Ground Unit. 

Closure Plan 

The closure 0 for the TA-16 Bum Ground Unit included in the draft version of the "Los 
Alamos NatiQLaboratory Hazardous Waste Facility Permit. Chapter 5. Technical Area 16 
Conditions." submitted to the NMED HWB in June 2000. was prepared to include soil 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 Bum Ground Unit, and the current ope~al and waste 

management practices associated with them. Requirements for treatmlnt effectiveness; 

ignitable, reactive, and incompatible wastes; security ~ access; preparedness and 

prevention; volatile organic air emission standards; and enfonmental performance standards 

are also discussed. Table H-1 summarizes apillicable regulatory references for miscellaneous 

units and the corresponding location where th~qUirement is addressed in this permit renewal 

document. r 
The TA-16 Burn Ground unr$;gures H-1 and H-2) is managed by Los Alamos National 

Laboratory's ~L'S) Engineering Science and Applications (ESA)-Weapon Materials and 

Manufacturin~~up, which is responsible for the safe treatment, storage, and handling of 

high-explosives (HE)-contaminated waste material generated by the HE production facmties. 

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 Bum 


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


H.1.1 TA-16-388 Flash Pad/Bum Tray 


In 1998, the New Mexico Environment Department (NMED) granted LANL Temporary 


Authorization to upgrade the TA-16-388 HE Bum Tray to a propane-fueled flash pad and bum 


tray (Figure H-3). The upgrade began shortly thereafter. The new designation for TA-16-388 
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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 T A-16-388 Flash Pad 

The T A-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, 8~-thiCk, integrally 

poured, concrete wall. The pad is slanted down toward the back concrete Jail, thus providing 

secondary containment for any spills or run-on/runoff of s~water. These are collected in 

the rear of the pad where they either evaporate or can be crected 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, unlA ash sampling, ash removal, or waste staging 

requires that the cover be retracted. When ras~ 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. -{hebonfiguration of the flash pad and burners is shown in Figure 

H-4. The ma~um treatment capacity of the flash pad is estimated at 40,000 pounds per 

burn to accoT7date the weights of large machine tools and other equipment. However, 

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 burners 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 wili 

dependent on how many are used for a burn. Usually, they are operated at approximatE 

million BTUlhr. This provides adequate heat to bring the material being flashed to a """ 
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temperature sufficient to destroy all HE contamination, typically to a temperature above 400 

degrees centigrade (0C) (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 th~ny types of HE­

contaminated waste to be treated at the pad. This equipment is constructed Ito be moved with 

a forklift and will be stored within the TA-16 Burn Ground ~ One type of waste treated is 

large, metallic equipment that has been used for HE maChiFg, 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. The ~Iets protect the integrity of the concrete pad, 

preventing deterioration caused by the heat t;;;;by mechanical impacts. Thermocouples are 

placed on and within the equ~nt being flashed to measure temperatures to document that 

the materials reached and mfint}ined the required temperature levels for the necessary time 

(see Section ~). 

Much of the n~ombustible 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 treatment. 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 bumed 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 bumers 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 Bum 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. Tha4waste types are 

placed in a tray that is set on an open frame and covered with a steel Plate.1 This assembly is 

set in the middle of another tray. Thermocouples are set in ~middle of the particulate matter 

to monitor the temperature (see Section H.2.1). r 
In addition to the steel pallets and steel tray~eadY described, several other movable steel 

devices are being considered for use on tref~aSh pad to optimize buming and/or prevent 

waste compaction. The first ~ice is a cage of expanded steel screen to better contain 

combustibles during buminf' The second device is an apparatus for treating the 

noncombustibMarticulate material described above in a more efficient manner. For the 

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

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 Bum Tray 

The TA-16-388 Bum 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 bumer with a heat output of approximately 200,000 BTU/hr. The bumer has a ~ 
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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 10ft 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 Bum Tray because 

the heating value supplied by the burners is too low to prevent soot for~n 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 hi9~ The liquids are either poured 

into the kettle from 5-gallon carboys or hand-pumped froT55-gallon or other drums. Burn 

Ground personnel observe the burn tray operations via television monitor. After the liquid 

contents are consumed, the residue in tthettle (if any) is heated to decomposition 

temperatures for explosives. This is detetmTn~d by thermocouples and monitored in the 

Control Building (see Sectiory1l.1). Although the maximum treatment capacity of the burn 

tray is listed in the LANl Gerfr~ Part A as 100 gallons and the kettle capacity is 75 gallons, 

usually only ~t 5 to 30 gallons of liquid waste are treated in any batch. This quantity 

represents th\7ount that can be effectively treated in a single day. 

Face shields or other suitable eye protection are worn while liquid is discharged and during 

cleanup operations when airborne 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 bum is observed by 

Bum Ground personnel located in the Control Building, using a television camera located near 

the TA-16·388 structure and a monitor and a periscope located in the Control Building. The 

ash is later inspected for numed:-::: or other residues that do not appear to be fully treated. 

The cover of the TA-16-399 HE Bum Tray is placed over the residue until it can either be 

treated again on the bum tray or on the TA-16-388 Flash Pad. 

Between bums, the TA-16-399 HE Bum Tray is covered, unless an ash sample is being 

collected, ash is being removed, or waste is being staged. The portable "for a tarp is used 

to cover the structure. 

H.1.3 TA-16-401 and TA-16-406 Sand Filters r 
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 (Fi9A.H-7). The base of each has a shallow funnel­

shape that is connected to underground "e~ leading to the HE Wastewater Treatment 

Facility's sump tank. The sa~ters consist of a gradation of large, smooth river rocks at the 

bottom to coarse and fine sarJd ~n the top. The sand filters remove inert and explosive solids 

that are settle(V'fm or are suspended in wastewater. The flow rate through the sand filters is 

usually only se;;al 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 T A-16-406 Sand Filter .::md 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 bum. 

The Nastewater 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 Bum 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 T A-I6-401 Sand Filter. ThJwater-saturated 

HE wastes come from several sources. The first source ~the HE-production facilities or 

environmental restoration activities where HE-containing wfewater is pre-filtered. 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 satellik\accumulation areas. Before treatment, the 

buckets are moved from the storage or accu~~ion 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 environmer;a~ restoration or building decontamination/decomissioning 

activities. It iseed into buckets with water and stored in accumulation areas until treated by 

DB. Another 0 ce of wet HE is the HE sludge at the bottom of the various holding tanks or 

sumps. After he 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 Bum 

Tray, the sand filters can be used to treat bulk HE if the TA-16-399 HE Bum 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 Bum Tray. The •......,,' 


bum is observed remotely by Bum 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 Bum 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; ~rity and access; 

preparedness and prevention; and volatile organic air emissions standards Jre also presented 

herein. The waste streams treated at the unit are describe~Table B-6 of Appendix B in the 

"Los Alamos National Laboratory General Part B Permit rpPlication," Revision 1.0 (LANL, 

1998b), hereinafter referred to as the LANL General Part B. 

p.
H.2.1 General Burning Procedures 

Treatment of hazardous wa~t the TA-16 Bum Ground Unit is conducted using a non­

continuous [batch] thermal treptm'ent process, in accordance with the requirements specified in 

20 NMAC 4.1~ubPart VI, 265.373 [6-14-00]. Open burning of wastes at the TA·16 Bum 

Ground Unit ar conducted in a manner that does not threaten human health or the 

environment. rior to OB operations at the TA-16 Bum Ground Unit, the area is cleared of all 

but authorized Bum 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 

Bum Ground Unit. Therefore, a safe distance is maintained between the HE bum 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 Bum 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: 

• 	 If 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; 

• 	 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 NMEO's Air Q.;:C Bureau. 

All OB operations are conducted in accordance with app~riate LANL standard operating 

procedures (SOP). Adherence to the SOPs ensures satT:~d efficient HE destruction and 

decontamination of flashed materials. Alth~h it is highly unlikely, all of the TA-16 Burn 

Ground Unit structures could be operated in Jrr;'day. 

A minimum temperature of ~ ·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 GQd Unit. For incombustible solid HE-contaminated wastes, thermocouples are 

placed on the Vastes 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 BUrn Ground. If it cannot be burned 

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

Because the amount of liquid waste treated at the TA-16-388 Burn Tray is ~I and staging of 

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

treated is transported from less-than-90-day storage areas and satellite accumulation areas 

just before a planned burn. It is usually possible to ensur6.t the environmental conditions 

(e.g., wind speed, fire conditions) required by the NMED Airrauality Bureau can be met before 

the waste is staged. In the event of an unfor~en delay, the waste is covered until it can be """"" 

burned. r 
The most difficult waste to stQiS that treated at the TA-16-388 Flash Pad. The wastes are 

accumulated in less-than-90-fay'storage areas and satellite accumulation areas until several 

days before flrtlng. Depending on the size and amount of waste to be flashed, it may take 

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

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-90-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 allow. 

H.2.3 Waste Management Practices [20 NMAC 4.1, Subpart V, Part 264, Subpart Xl 
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 W other metallic 

underlying constituents, as needed. If hazardous, the residues are sent ~o 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.~omponents of the TA-16 Burn 

Ground Unit structures (e.g., burn trays, steel plates) cons~t of nonhazardous materials only 

(e.g., steel). 

Waste containers for small p~_s of explosives-contaminated waste and explosive material 

generally consist of plastic bfs~5-gaIlOn 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 

accumulationlart{a. 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 facility. 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 Burn 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 _if 

explosive material remains in the transport vehicle(s). 

Wetting of an area around a TA-16 Bum 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 e.ives have been 

destroyed. The manual also requires that no ash be collected or rem'oLed for 24 hours 

following a bum. In accordance with this requirement, ash ~UaIlY removed, drummed, and 

sampled (if necessary) immediately after the 24-hour peri0runless 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 case, ~ waste is left on the structure, covered. and ~ 
treated again as soon as weather conditionra;,~w. 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 cOllectef, t~e ash is drummed. Drums containing the ash are stored in a 

less-than-90-~dstorage area. The ash is then sent off site for disposal or for further 

treatment, ba e on the analytical results and on the original U.S. 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 

controlled, 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 bums 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 burning. 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 IX, 270.23(d)] 

To address the applicable miscellaneous unit requirement specified in 20 NMAC 4.1, 

Subpart IX, 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 (Le., as 

defined by the Resource Conservation and Recovery Act [RCRAn should ~rovided. At the 

TA-16 Burn Ground Unit structures, this is accomplished by testing the residJe for HE. If HE is 

present in the residue, it is treated again. C 
H.2.5 Ignitable. Reactive, and Incompatible Wastes [20 Jv,AC 4.1, Subpart V, 264. 17(a)] 

Applicable requirements for the managementAgnitable, reactive, and incompatible wastes at 

the TA-16 Burn Ground Unit are addressed K'Section 2.2.5 of this permit renewal document. 

This information is provided meet the requirements of 20 NMAC 4.1, Subpart IX, 

270.14(b)(9), and 20 NMAC 4r, ~ubpart V, 264.17(a) and (b) [6-14-00]. 

H.2.6 nd Access [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 270. 14(b)(19)(viii); Sec it 
C 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 Burn 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 IX, 270.14(b)(19)(viii) [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 Bum 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 o~ signs indicate 

"Danger Authorized Personnel Only" or "Danger Unauthorized Personnel KeLp Out." Warning 

signs are legible from a distance of 25 It and are written in Er"Sh and Spanish. 

H.2.7 	 Preparedness and Prevention Requirements [20 NMAC 4.1, Subpart V, Part 264, 
Subpart C] 1\ ~ 

The following sections present how operati0rfr'Sl the TA-16 Burn Ground Unit comply with the 

preparedness and prevention,..:,uirements of 20 NMAC 4.1, Subpart V, Part 264, Subpart C 

[6-14-00]. r ' 
H.2.7.1 Re Ire E ui ment [20 NMAC 4.1, Subpart V, 264.32] 


In accordanc ith 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, 264.351 i 

Adequate space is maintained at the TA-16 Bum Ground Unit to allow the unobstructed 

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

event of an emergency. r 
H.2.7.5 Su ort A reements with Outside A ies [20 NMAC 4.1, Subpart V, 264.37] 

Information on support agreements with 0 tside agencies, as required by 20 NMAC 4.1, 

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

H.2.7.6 Preve . e Procedures Structures and E ui ment [20 NMAC 4.1, Subpart IX, 
270. 4( (8)] 

Descriptions e 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 IX, 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 Bum 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 t-'3 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 run-~nd runoff. The 

TA-16-399 HE Burn Tray is equipped with a movable cover to preven\ run-on into this 

structure. Tarps or other types of covers may also be use~ the TA-16-388 Flash Pad/Burn 

Tray and the TA-16-399 HE Burn Tray. The TA-16-401 afi TA-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 ~ng. Supplied power at this building operates 

lighting, telephone, alarm, ,r;; monitoring systems. Operations at the unit would be 

discontinued temporarily if el~tr~al power was not restored quickly. 

Safety shoeOtety 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 

NMEO'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 Ignitable, Reactive, or Incompatible 
Waste [20 NMAC 4.1, Subpart IX, 270.14(b)(9), 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]. 

-1
Incompatible wastes, if managed at the unit, are segregated to prevent adverse reactions from 

occurring through commingling of the wastes. In additiWO incompatible wastes will be 

mixed, and no waste will be placed in a container that prefouslY held an incompatible waste, 

as required by 20 NMAC 4.1, Subpart V, 26X77(a) and (b), and 20 NMAC 4.1, Subpart IX, 

270.15(d) [6-14-00]. If incompatible wastes r.managed at the unit, the requirements of 20 

NMAC 4.1. Subpart V. 264.1 [50 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 beemanaged will be used at the nit. 

H.2.B 	 Vola il r anic Air Emission Standards [20 NMAC 4.1, Subpart V, Part 264, 
Sub art 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, 264.10BO [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 Bum 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 [6-1~00]. 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 Bum 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 Appe~ B of the LANL 

General Part B. A description of emergency response actions to be taken t~ minimize adverse 

impacts of unanticipated events are described in Attachment E of this document and Appendix 

E of the LANL General Part B. r 
H.3.1 

H.3.1.1 Geology 

TA-16 is immediately underiEiy 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 ell R-25 was drilled approximately 1,000 feet west of the TA-16 

Bum Ground~. This borehole penetrated the Bandelier Tuff units and the underlying Puye 

Formation to p.iepth of 1,942 feet (LANL, 2000). Well R-25 was drilled through 384 feet of 

the Tshirege Member of the Bandelier Tuff (LANL, 1999). 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 Bum 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 underlain 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 overlain 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, 1999). 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 Carion de Valle 

and in cores suggest that the surge bed is discontinuous (LANL, 1999). 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 

Canon 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 igniruC(rtes separated by 

a soft, pinkish-orange, nonwelded slope-forming tuff. The uppermost suJunit within Unit 3 

contains significant horizontal fractures (LANL, 1999). 

H.3.1.2 Structure 

At least two faults with vertical offset may eA.t in the vicinity of TA-16 (LANL, 1999). The 

Frijoles segment of the Pajarito fault zone iKcated west of the western boundary of TA-16. 

This fault has had up to 400 r;pof down-to-the-east displacement in the last 1.1 million years 

(Gardner and House, 1987)f ~neath the TA-16 Bum Ground, the Water Canyon fault is 

inferred in the subsurface from interpretation of seismic lines (Dransfield and Gardner, 1985). 

However, it i~likelY that this fault breaks units of the Bandelier Tuff. and unpublished 

mapping souVof 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. Drilling 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 clay­

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 (LAN L, 

1999). Deposits in Carion 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 aI., 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 more4n 152 cm thick). 

Pogna fine sandy loam (13 to 30 cm thick), Totavi gravelly loam (O to 152 bm thick), Sanjue­

Arriba complex (46 to 153 cm thick), Typic Ustorthents (15 ~ cm thick), and Ca~o loam (51 

to 102 cm thick) (Nyhan et aI., 1978). According to NYh1ret al. (1978), soils at the TA-16 

Bum Ground consist of Tocal very fine sandy loam, with low to moderate permeability and low 

water-holding capacity. Soils at TA-16, whici\re generally thicker in the western portions of 

the T A, grade into rock outcrops along tCmargins of the mesatops. In the soil zone 

previously described by Nyhf!lt al. (1978) as Tocal very fine sandy loam. nine soil profiles 

were recently characterized cfn t~e north and south slopes of Carion de Valle near the TA-16 

Bum GrOUnd~Donald et aI., 1996). The recent work suggests that soil horizons range from 

40 to 237 ce i ters in depth, the soils are poorly developed, and they consist of A-R, A-Bw­

R. or A-Bw- 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 aI., 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). HOW~the presence of 

localized saturation and HE contamination below 100 ft in the mesas sugglsts that recharge 

rates may be relatively rapid in other locations (LANL, 1998~ln addition, the presence of HE 

below 700 ft in Characterization Well R-25 demonstrate~at recharge to the 747-ft-deep 

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

There are three main factors which may con.k::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 Calion fe "aile. These localized surface water areas create higher 

hydraulic heads and higher hydraulic conductivities in the subsurface. The second factor is 

that strongly Ce;led tuff units occur on the western part of the Pajarito Plateau. These units 

have low m~ 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 concern 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 Bum Ground, 17 boreholes up to 200 feet deep were drilled in 1987 (Boreholes 

P-O 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 an~ 90s-Line Pond 

encountered saturated zones that dried up one month after drilling (LANL.l1999). In 1993, 

Well SHB-3 on the western side of TA-16 contained perCh~qUifer water at a depth of 664 

feet. The R-25 well contained a thick perched zone that exrnded from a depth of 747 feet to 

:~:~3f~~'N:~~ 9::~. zone is hypothesized t"f,rrelate with the saturated zone observed in 

Three perennial springs and ~seeps have been identified within TA-16 (LANL, 1999). All 

three springs appear to disCh~rg~ from near the Tshirege Member Unit 3/Unit 4 contact, and 

their presencea.gests 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 Canon 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 

Canon 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 (Le., 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 Canon de Valle downgradient from the 

TA-16-260 outfall is mobilizing contaminants downgradient (LANL, 1999).4urface water run­

off from TA-16 either flows from ephemeral streams on the mesatops into clnon de Valle and 

Water Canyon and ultimately into the Rio Grande, or infilt~s downgradient and recharges 

perched aquifers in the region (LANL, 1999). Most of thr~~ntaminants observed in TA-16 

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

Fluid transport via perched alluvial aquifers /»:Prin9S and seeps is an important mechanism 

for contaminant transport at T,q., (LANL, 1999). Infiltration into the subsurface may occur by 

porous flow into the soil, allfviu\, and bedrock, and by flow through fractures that intersect 

bedrock sUrfarte. 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 withi 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 GroundwaterNadose 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 Bum 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-16 or within 3,500 ft of the 

TA-16 Bum 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. ~et 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 groundwaterr1lonitoring requirements could be 

waived, or to provide appropriate groundwater monitOri~ as part of corrective actions 

pursuant to 40 CFR 264.101 for Solid Waste ~nagement Units that have been determined to 

have had a release that is a threat to huma~alth or the environmenL." (LANL, 1998c, p. 

ES-1). As such, the workPlaEnis intended to characterize the hydrogeology of the facility and 

provide potential monitoring bilities, should they be deemed necessary and appropriate. 

Efforts have been taken to de ign and construct the program wells in a manner consistent with 

RCRA perf0Mce standards, with the participation of NMED representatives to the 

Groundwater ~gration 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 Bum 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 WaterlWetlands 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 Bum 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 Bum Ground Unit. 

The TA-16 Bum 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~MR05A509 and 

NMR05A510, effective January 1, 1999). A Storm Water Pollution PrevenJon (SWPP) Plan, 

as required by the NPDES Multi-Sector General Permit anE Baseline General Permit, has 

been developed for the TA-16 Bum Ground. The plan id ies any potential pollutants and 

provides pollution prevention or control methods to prevent he discharge of pollutants in storm 

water runoff at the unit and the surroundinfl¥rea. Under the SWPP Plan, the facility is 

required to implement best management ~tices to reduce the likelihood of pollutants 

entering the storm water diSf!hes. The plan includes storm water run-on/runoff measures 

for active units as well as e . n control (e.g., rock check dams) to prevent dispersion of 

legacy contamination and se iments (see Figure A-13 in Attachment A). 

Water Quality9a 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 Bum Ground, 

suggesting that the Bum 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 Bum 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. 
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Stormwater monitoring for this operation is conducted using LANL's Storm Water Monitoring 

Station Network. Monitoring station E262 is located at the confluence of Carion de Valle and 

Water Canyon and is directly downstream from the Burn 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 ,,( 

The predominant exposure pathway for OB of reactive wastes is inhaLtion of airborne 

products of complete and incomplete combustion. The N~'S Air Quality Bureau regulates 

the air emissions from the Burn Ground Unit under a Perit 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 submitt~a permit application containing the following 

information for this pathway: r 
• 	 The type and qUantEif material to be burned. This meets the requirements of 20 

NMAC 4.1, Subpart V, 264.601 (c)(1) [6-14-00]; 

• 	 The ()hOdS that will be used to ignite, maintain, and control the burning. This 
meek1he 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':;: 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 Bum 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, wildlife, crops, vegetation, and physical structures. ~ 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 ring at the TA-16 Bum Ground. 
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Table H-1 


Miscellaneous Unit Regulatory References and 

Corresponding Permit Renewal Document Location 


Location in this 
Regulatory Citation(s) Description of Requirement Permit Renewal 

Document 

§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) Attachment H 

§264.601 (a)(4) 

§264.601 (a)(5) 

§264.601 (a)(6) Regional patterns of land use (n 
§264.601 (a)(7) Potential for deposition and migra on of waste Attachment H 

constituents 

§264.601 (a)(8) Potential for health risftaused by human exposure 
to waste constituents f::': Attachment H 

§264.601 (a)(9) Potential for damage to domestic animals, wildlife, Attachment H 
croPs'8etation, and physical structures caused by 
expos 0 waste constituents 

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

§264.601 (b)(O Volume and characteristics of the waste 2.0, Attachment H 

§264.601 (b)( Effectiveness and reliability of containment, 2.0, Attachment H 
confinement, and collection systems and structures 

§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, quality, 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 


Location in this 
Regulatory Citation(s) Description of Requirement Permit Renewal 

Document 

§264.601 (b)(9) 

§264.601 (b)(1 0) 

§264.601 (b)(11) 

§264.601 (c) 

§264.601 (c)(1) 

§264.601 (c)(2) 

§264.601 (c)(3) 

§264.601 (c)(4) 

§264.601 (c){5) 

§264.601 (c){6) 

§264.601 (c){7) 

§264.602 D 
§264.603 

§264.15 

§264.33 

§264.75 

§264.76 

§264.77 

§264.101 

Regional patterns of land use 

Potential for health risks caused by human exposure 
to waste constituents 

Potential for damage to domestic animals, wildlife, 
crops, vegetation, and physical structures caused by 
exposure to waste constituents 

Prevention of release of contaminants to air 

Attachment A 


Attachment H 


Attachment H 

Attachment H 

Volume and characteristics of waste including its 40, Attachment H 
potential for emission 

Effectiveness and reliability of systems/structures to 
reduce/prevent emissions of hazardousrstituents to 
the air 

Operating characteristics of the unit 

Characteristics of the u~.and the surrounding area 

Existing quality of the . including other sources of 
contaminants and thei cumulative impact on the air 

potenE<:ealth risks caused by human exposure to 
waste stituents 

Paten ial for damage to domestic animals, wildlife, 
crops, vegetation, and physical structures caused by 
exposure to waste constituents 

Monitoring, analysis, inspection, response, reporting, 
and corrective action 

Post-closure care 

General inspection requirements 

Testing and Maintenance of Equipment 

Biennial report 

Unmanifested waste report 

Additional reports 

Corrective action for solid waste management units 

I 
2.0, Attachment H 

2.0, Attachment H 

2.0, Attachment H 

Attachment H 

Attachment H 

Attachment H 

2.0,4.0, 
Attachment H 

Attachment F.2a 

Attachment Ca 

Attachment H 

2.0 

2.0 

2.0 

4.0 

a 	 Requirement or information is also addressed in the "Los Alamos National Laboratory General Part B Permit 
Application," Revision 1.0 (LANL, 1998a), as appropriate. 
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Figure H-1 
Site Location Map for Technical Area (TA) 16 Burn Ground Unit 
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SUPPLEMENT H-1 

The New Mexico Environment DepAent's August 17, 1995, Letter to the 

Department of Energy Los Alamos A;KOttice Regarding Comments Concerning 


Groundwater Contaminati~nd Protection at Los Alamos National Laboratory (LANL),
r' Los Alamos, New Mexico 
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Suu/! ol_V~UJ Mci.co 
ENVIBONME.\'T DEPARTMENT B1i~

",; . -	 HtuOlti R:.:.."Zn," B~ 
• • CI~ . " 	 ! 190 St. F,.",n.cu rJ""•. P.O. Boz !lllD 
'P~ . I . .. 	 Sar..l4 F., .'-'<t:l.' .'.ttlzico 0;.;02.... 	 .V,ui: r :.·~!!)U},....~m=.,...~ 	 150.S· i27·JS.5D ;;'CUT.ur 

£Datl..:' :1(Olt..'"TO," 
D~'C'TT scr:u,:,,,,., 

17 Augusc 1995 

Mr. t.a..rry U:.1ca&a. 
Accing' Aru. Ma:aagu 
D.parcmallc of bargy -1 
La. Alamo. ~a Office 
528 35tA Streec, Mail Stop All' 
Lo. AlUIC., NIl 87544 

a. 	C _U ~~__ c:-t-t ".t1.... eel. 
Pncec:Ucm&1 • a~.Ilao. KaC10aII L&bon.ea:y (1J\HL) , . Loa__ __ • 

I).a: 	Hz". X1rxllluu 

Th. N4IW MIIx1c:~ ::am:rMIac I).pa.rcmtmC (RMII)" DepattmeDc Qf ::::e:-gy
OVers1gAC I_~gol OB) az&d. Bazard.owa aDd. RacU.aac:c1ve Mate::.al 
Bureau(BIMB) .caff Dave ......e4 LARL". grauDd-wat.r pratee::.o~ 

o /I az&d. have c:cmc:ludad. t.bac savaral prcblau c:onc:e:rnl.::; 
gr -waCIl%' c:aztt··iMC1= ami ;>rcteec1c:m axi.c. The fal.l:·"'l::;=er1ze. _jo: c::t::'I:D.Ce%l:Ul of the NM!D 1A relac1c:m to grcw:.:·.a:e: 
proc.c:c1OD ac LARL: 

o 	 FrClll 1'.' co 13'3/1 wacer a~ a;prmd-tely 271 graucd.· '.a:.e: 
maa.1cor1Dg .QC10Z1S« VIIll.) axc:eecled Depar'CDlaDt of £::e=;y . 
Ezwi.:r;oDJI.lu:al Prct.C:C10D A;'a::y, Rev Max:ic:o Seace d::.::.-::.::.; 
wac.: .caadlra. or max~ :c::lm1alac level., and. ~~: 
Wac.sa Qual.1cy Concrol Ccz:am:.SS:'OD (1IQCC) acand-:cis • 

o 	 l.esulc. of 1:tJ.acorica1 criC:'". C:=C8Zlc%'&c1c:m t.:em1 a.ca.: j'ses. 
p.rformecl for S4IY8D t.AHL ragl.oaal aqu.1far lIICID1t.or!.!lg ""~:'ls 
iDd.1cac.e c..bac puc. laborac.ory :al_.. of tric.1=­
cODclmiaaced wacer may have c==miagled vien the re9~:::~~ 
aquifer. 

!...tUtL'. EDvirc:mma1l:c&l Su.r,.:.':'':'J.:S.C:. g::oup r.cencly :e ~":' "... -: : 
prelt=1aa ry aaca wn.cn l.n~:.:&:. cnac ene regional &~ ••• ~= 
=ear prcc:luc::.:'on w.ll 0-" C:::':I.!.DJI scrc:mciwn-SO a..; :':' .. .i 

http:Mate::.al
http:i27�JS.5D
http:F,.",n.cu


?age ~ 
NM£O ~r~und·W&tar Concerns 
17 Aug'US: 1995 

. 
!our (4) t.imes the New Mexico St.at.. d.rinJcing water stanc::1a.:'d. 
a.nd. NMED wQCC stand..rd.. 

o 	 Both LANL aDd. NMED DOE OB aDalyc.ical d.a'Ca obt.a.i.neci !=:m on­
sit. aDd. ott-51'C. spring. are sbcv1Dg elevated 
concent.rations ot chlorinat.ed solvene., high explosives,
nitrates/nit.rit.es as nit.rogen &Dd radioauclides. 

http:nitrates/nit.rit.es
http:chlorinat.ed
http:stand..rd


iag. 3 
NMED Grouna·Wacer Concerns 
17 Augusc 1995 

. 
o 	 ~vidu&l zene. e~ .acuracicn beneach LANL bav. ~ot been 

a4equacely 4.lineacad, &ad ch. -hydrauliC i:t.r==cnect~on· 
b.cweca en••• i. Aec UDdarscoo4. A ~ac111ty·wia. 
4••cripc~CD of ~. bydrog.ologic ~c~.r1.tics affecting
grouad-wat.r flow beDeaen CAe ~ac!11ty cannet be ma4. 
w1~auc adequace 4.1izJ..aticm of the perc.~e4· inte::neciiate 
aquif.rCs) beneath LANL. 

Q 

o 	 The g'Z'OQIId ....... eu ~1A.cU.rac::1=(.) of t:J:ut al.D aqu.ifer a.:d. 
perc:b.ect-1DelU:'llllH!1aeraqu.1fU'.', as 1Afluenctid by pumping of 
prodv.cc1= 1Ml1. an unk'nOWD.. 

e 	 Aquiter ~eri.c1CS· cannce be daee:m~De4 v1ehouc 
ad.cl.1eiCD&l -=:.Leering' wll. iucalled wi.c.tLin specific:

D.;cerval. o~ t:J:ut varlaua aqW.f.n beDe&Ch CAe facility. 
caci=- of -.11. c1u1guecl for aquifer eesei1:lg cannot be 

addna.ed adequacely v1Chcn.le· eha 4eli1:l.H.t:icm ef im1iviaualzon.. of _1:Uftcioza t:NmeaCl:l. t.U1L. 

Ae pre••c, 1e appea.rII ehac .....ral. c!ifferane o:"g'&Di:&tiorul ( i. e .• 
!nv1roJ:lZllmlcaJ. _eeracioa., !I:lVirol:llZlCltal Sv.rY1Illlmce anc:l £a.:"!:l 
a.ncl lI:rv1.:on-DcaJ. SCience d.ivisions) ac t.AIIL an perlo:minc; 
aceiv1c.1.. :e1aelld. co grcNDd-wacer proclICeiOll, IIOI'Sitoril:lg and. 
c:l:1arac:cu:1zaciOll. ..., 40.. DOC ca:a111c1er t:J2&C LA1IL' S ind.iv1.aual 
prog:ama ua~"""'c.aly add:'IIs.1DtJ t:J:ut aec:-1IU'f' nquiremenc. t.or 
a c~i"" gzauad....cu p=c-=1011 PLOY"". 

Th. hyc:l::og.ologic: pRj.eta nnderw.y laCk cbe 1zlcllg'n.cicm . 
nec...a.z:y to _c tJ:Ie apeci:1c ~ta of aae B'S'IfA per.n:&.t 
a:.v.l co add.:I:u. the flmda.a'C&l hydrog'eolog1c usu.. .a.cioned. 
a.bcMI. 'rDa lacX at laIowlec::lg'e ~9' t:he•• ttmrtamental 
hyd..-ogeologie i ..... cSca aac allow !o:' c:IIIP1.1aee via tn. 
=.gu.lacory raqu.i."...,.t. of • site·wiele c:aa.ra=ert:ac1OA. 

http:v1Chcn.le
http:addna.ed
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ATTACHMENT 8 

GROUNDWATER DATA FROM THP-25 WELL 

Source: "Interim comPI-Feport for Characterization Well R-2S," draft document, 1999. 


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


D 



ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COllECTED AT R·2Sa 

Ag AI Std.D. Alk(lab) As B Std.D. Ba Std.D: Be std.D. Br 

DEPTH DATE ppm ppm ppm ppm +1· ppm +1- ppm +/- ppmppm~ 
CaC03 

747' 09/30198 <0.001 0.07 0.01 70.0 0.0001 0.12 0.01 0.006 0.001 <0.002 0.05 
747' total 09/30198 <0.001 27.3 0.1 72.4 0,0024 0.15 0.01 0.12 0.01 0.012 0.001 0.05 
867' 10/09198 <0.001 <0.02 58.0 <0.0001 0.058 0.003 0.005 0.001 <0.002 0.05 
867' total 10/09198 <0.001 10.7 0.1 59.3 0.0013 0.087 0.002 0.11 0.01 0.002 0.001 0.05 
1,047' 10128198 <0.001 0.04 0.01 0.090 0.002 0.007 0.001 <0.002 0.07 ~ <0.0001 
1,047' total 10/28198 <0.001 10.0 0.1 . . 0.0012 0.095 0.003 0.15 0.01 0.002 0.001 0.07 
1,137' 11/03198 <0.001 0.19 0.02 . 0.0003 0.074 0.002 0.005 0.001 <0.002 0.07 
1,137 total 11/03198 <0.001 124 1 95.1 0.017 0.097 0.004 1.26 0.01 0.010 0.001 0.06 
1,184' 12102198 <0.001 0.02 0.01 50.5 0.0003 0.027 0.002 0.008 0.001 <0.002 0.05 
1,184' total 12102198 <0.001 13.2 0.1 53.0 0.0041 0.021 0.003 0.13 0.01 <0.002 0.05 
1,286' 12/18198 <0.001 0.03 0.01 54.7 0.0001 0.014 0.001 0.014 0.001 <0.002 0.02 
1.286' total 12118198 <0.001 199 2 62.5 0.013 0.003' 1.75 0.01 0.009 0.001 0.02 
1.407' 01/07199 <0.001 0.10 0.01 53.0 ~ 0.087 0.001 0.016 0.001 <0.002 0.04 
1,407' total 01/07199 <0.001 45.9 0.1 57.7 0.012 0.10 0.01 0.26 0.01 0.004 0.001 0.05 
1,507' 01/13199 <0.001 0.04 0.01 46.9 <0.0001 0.037 0.001 0.010 0.001 <0.002 0.02 
1,507' total 01/13199 <0.001 27.7 0.1 51.6 0.0041 0.032 0.004 0.21 0.01 <0.002 0.02 

1,607' 02/03199 <0.001 0.05 0.01 48.1 0.0001 0.027 0.002 0.014 0.001 <0.002 0.03 

1,607' total 02103199 <0.001 15.7 0.1 51.1 0.0038 ~0.007 0.18 0.01 <0.002 0.04 

1,747' 02112199 <0.001 <0.02 46.5 0.0008 0.01 0.001 0.013 0.001 <0.002 0.01 

1,747' total 02112199 <0.001 2.14 0.01 48.3 0.0018 0.012 0.002 0.042 0.001 <0.002 0.01 

1,867' 02120199 <0.001 0.07 0.01 44.2 0.0004 0.010 0.001 0.009 0.001 <0.002 0.02 

1,867' total 02120199 <0.001 3.39 0.04 45.1 0.0018 0.010 0.002 0.045 0.001 <0.002 0.02 

1,940' 02123199 <0.001 0.41 0.01 52.0 0.0002 0.013 0.002 0.D15 0.001 <0.002 0.03 

1,940' total 02123199 <0.001 21.2 0.3 53.7 0.0025 0.014 O.~ 0.17 0.01 <0.002 0.03 

1,942' 02126199 <0.001 0.03 0.01 47.4 0.0004 0.016 O. 0.006 0.001 <0.002 0.01 

1.942' total 02l26J99 <0.001 3.67 0.03 46.8 0.0024 0.016 0.005 0.045 0.001 <0.002 0.01 

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



ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R·2S8 

Ca Std.D. Cd Std.D. CI CI03 Co Std.D. C03 Cond.(l) Cr Std.D. Cs Std.D. Cu Std.D. 
ppm 
17.0 

+/­
0.1 

ppm 
<0.001 

+/­ ppm 
11.1 

ppm 
<0.02 
~ +/.
O. 5 0.002 

ppm 
0 

",S/em 
197 

ppm 
<0.002 

+/. ppm 
<0.002 

+/. ppm 
0.003 

+/­
0.002 

DEPTH 
74T 

21.8 0.1 0.0019 0.0002 11.0 <0.02 0.010 0.002 0 199 0.026 0.002 0.002 0.033 0.002 747' total 
13.8 0.1 0.0023 0.0002 9.80 <0.02 <0.002 0 171 <0.002 <0.002 0.006 0.002 867' 
16.6 0.2 0.0088 0.0002 9.76 <0.02 0.006 0.002 0 171 0.023 0.002 <0.002 0.021 0.002 86T total 
14.6 0.1 <0.001 9.13 <0.02 <0.002 0 166 <0.002 <0.002 0.014 0.002 1,04T 
18.2 0.1 <0.001 9.22 <0.02 0.006 0.002 0 166 0.021 0.002 <0.002 0.024 0.002 1,04T total 
6.47 
47.0 

0.04 
0.1 

<0.001 
0.0011 0.0002 

8.04 
7.83 

<0.02 
<0.02 

<0.002 
0.028 O.~~ 175 

202 
<0.002 

0.17 0.01 
<0.002 
0.013 0.002 

0.003 
0.56 

0.002 
0.02 

1,137' 
1,13T total 

11.0 0.1 <0.001 5.79 <0.02 <0.002 0 147 <0.002 <0.002 0.013 0.002 1,184' 
15.4 0.1 <0.001 5.74 <0.02 0.008 0.002 0 155 0.072 0.005 0.006 0.002 0.20 0.01 1,184' total 
8.70 0.02 <0.001 1.09 <0.02 <0.002 0 116 <0.002 . <0.002 <0.002 1,286' 
45.1 0.3 <0.001 1.09 <0.02 0.026 0.002 0 126 0.11 0.01 0.023 0.002 0.24 0.02 . 1,286' total 
12.1 
31.3 

0.1 
0.3 

<0.001 
<0.001 

8.03 
8.00 

<0.02 
<0.02 

<0.002 
0.012 0.002 ~54 <0.002 

o 61 0.11 0.01 
<0.002 
0.003 0.002 

<0.002 
0.12 0.01 

1,40T 
1,40T total 

7.83 0.04 <0.001 3.80 <0.02 <0.002 0 117 <0.002 <0.002 0.005 0.002 1,507' 
13.4 0.1 <0.001 3.74 <0.02 0.008 0.002 0 121 0.044 0.004 0.006 0.002 0.12 0.01 1,50T total 
9.53 0.04 <0.001 2.49 <0.02 <0.002 0 117 <0.002 <0.002 0.002 0.002 1,607' 
15.9 0.1 <0.001 2.44 <0.02 0.006 0.002 0 117 0.22 0.02 <0.002 0.072 0.005 1,607' total 
7.32 
8.31 

0.07 
0.08 

<0.001 
<0.001 

1.54 
1.53 

<0.02 
<0.02 

<0.002 
0.002 0.002 

0 
0 

106 
106 ~\~ 0.02 

<0.002 
<0.002 

0.003 
0.026 

0.002 
0.002 

1,74T 
1,74T total 

5.89 0.01 <0.001 1.65 <0.02 <0.002 0 101 <0.002 <0.002 0.004 0.002 1,867' 
7.11 0.08 <0.001 1.65 <0.02 0.003 0.002 0 101 0.089 0.004 <0.002 0.032 0.002 1,86T total 
10.9 0.1 <0.001 2.15 <0.02 0.002 0.002 0 120 <0.002 <0.002 <0.002 1,940' 
15.6 0.1 <0.001 2.16 <0.02 0.006 0.002 0 120 0.034 0.002 0.006 0.002 0.07 0.01 1,940' total 
7.08 0.01 <0.001 1.77 <0.02 <0.002 0 105 <0.002 ~ <0.002 <0.002 1,942' 
8.23 0.02 <0.001 1.75 <0.02 0.003 0.002 0 105 0.046 . 0.003 0.002 0.027 0.002 1,942' total 

The data in this table should be used only for screening purposes. 
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ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-2S8 


F Fe Sld.D. Hardnes 
s 

He03 ~I K Sld.D. Li Sld.D. Mg Std.D. Mn Sld.D. Mo Sld.D. 

ppm ppm +/­ ppm ppm ppm ppm ppm +/­ ppm +/­ ppm +/­ ppm +/­ ppm +/­ DEPTH 
0.17 0.04 0.01 70.5 85.4 0.00005 <0.01 2.59 0.01 0.02 0.01 6.82 0.02 1.39 0.01 0.006 0.002 747' 
0.17 30.5 0.3 96.4 88.3 0.00007 <0.01 12.8 0.1 0.26 0.01 10.2 0.1 2.27 0.01 0.018 0.002 747' total 
0.07 0.02 0.01 56.3 70.8 <0.00002 <0.01 0.77 0.04 <0.01 5.30 0.01 0.27 0.01 <0.002 867' 
0.07 27.8 0.1 67.9 72.4 <0.00002 <0.01 2.24 0.01 0.02 0.01 6.43 0.01 0.77 0.01 0.008 0.002 867' tolal 
0.07 0.05 0.01 58.2 70.2 <0.00002 <0.01 ~ 0.1 0.02 0.01 5.29 0.03 0.19 0.01 <0.002 1,047' 
0.09 16.8 0.1 70.6 72.1 <0.00002 <0.01 . 0.1 0.02 0.01 6.10 0.02 0.77 0.01 0.009 0.002 1,047' total 
0.12 0.13 0.01 25.8 74.1 <0.00002 <0.01 2.07 0.06 0.02 0.01 2.35 0.02 0.11 0.01 <0.002 1,137' 
0.14 150 1 208.8 116 0.00018 <0.01 13.3 0.1 0.10 0.01 22.2 0.2 5.44 0.01 0.023 0.002 1.137' total 
0.03 <0.01 41.0 61.6 <0.00002 <0.01 2.17 0.01 0.04 0.01 3.29 0.01 0.18 0.01 0.002 0.002 1.184' 
0.04 34.3 0.2 60.4 64.7 <0.00002 <0.01 4.46 0.01 0.05 0.01 5.32 0.01 0.49 0.01 0.022 0.002 1,184' total 
0.10 0.02 0.01 33.4 66.7 0.00006 <0.01 1.54 ~.02 0.01 2.84 0.04 0.25 0.01 0.046 0.004 1,286' 
0.12 123 1 184 76.3 0.00008 <0.01 16.0 0.1 .17 0.01 17.4 0.1 2.14 0.03 0.055 0.004 1,286' total 
0.09 0.17 0.01 48.6 64.7 <0.00002 <0.01 1.59 0.0 <0.01 4.47 0.01 0.21 0.01 0.007 0.002 1,407' 
0.10 80.9 0.6 140 70.4 0.00005 <0.01 4.29 0.01 0.03 0.01 14.9 0.1 0.95 0.01 0.044 0.002 1,407' total 
0.06 0.07 0.01 31.6 57.2 0.00005 <0.01 1.34 0.01 0.01 0.01 2.92 0.02 0.19 0.01 0.017 0.002 1.507' 
0.09 95.9 0.1 60.0 62.9 0.00005 <0.01 4.03 0.01 0.03 0.01 6.44 0.03 0.96 0.01 0.048 0.004 1.507' total 
0.06 0.12 0.01 36.8 58.7 <0.00002 <0.01 1.30 0.03 o.~ 3.15 0.02 0.19 0.01 0.014 0.002 1.607' 
0.07 47.2 0.2 59.1 62.3 <0.00002 <0.01 2.97' 0.02 0.02. 4.70 0.01 0.51 0.01 0.048 0.004 1,607' total 
0.12 1.75 0.02 28.6 56.7 <0.00002 <0.01 2.01 0.01 0.02 0.01 2.50 0.01 0.10 0.01 0.007 0.002 1.747' 
0.16 11.7 0.1 32.1 58.9 <0.00002 <0.01 2.17 0.01 0.03 0.01 2.76 0.01 0.17 0.01 0.018 0.002 1.747' total 
0.16 0.61 0.02 23.3 53.9 0.00002 <0.01 2.60 0.01 0.02 0.01 2.09 0.01 0.11 0.01 0.006 0.002 1,867' 
0.18 14.8 0.1 28.3 55.0 0.00005 <0.01 2.94 0.02 0.02 0.01 2.57 0.03 0.20 0.01 0.019 0.002 1,867' total 

0.06 
0.06 

0.76 
41.7 

0.01 
0.6 

41.8 
67.4 

63.5 
65.5 

<0.00002 
0.00005 

<0.01 
<0.01 

1.18 
3.32 

0.02 
0.03 

0.01 
0.02 

0.01 
0.01 3.::6. ~101 

0.14 
0.69 

0.01 
0.01 

0.003 
0.024 

0.002 
0.002 

1,940' 
1,940' total 

0.14 0.52 0.01 28.4 57.8 <0.00002 <0.01 2.78 0.01 0.01 0.01 2.61 O. 2 0.30 0.01 0.030 0.002 1,942' 

0.14 28.7 0.5 33.4 57.1 <0.00002 <0.01 3.23 0.02 0.02 0.01 3.12 0.02 0.54 0.01 0.062 0.002 1,942' total 
a. The dala in this table shQuld be used only for screening purposes. 



ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-2S8 


Na Std.D. NH4 Ni Std.D. N02 pH P04 Rb Std.D. Sb Se~,alate Ph SId.D. 
ppm +/- ppm ppm +/- ppm m ppm ppm +/- lab ppm ppm +/- ppm ppm DEPTH 
11.5 0.1 0.03 0.016 0.002 <0.02 4.1 <0.02 <0.002 7.69 <0.05 0.012 0.002 0.0005 <0.0001747 
22.0 0.1 0.04 0.032 0.002 <0.02 4.14 <0.02 0.040 0.004 7.35 <0.05 0.12 0.01 0.0006 0.0002 747' total 
12.9 0.1 0.03 0.007 0.002 <0.02 4.02 <0.02 <0.002 7.52 <0.05 0.005 0.002 0.0001 <0.0001 867' 
13.7 0.1 <0.02 0.029 0.002 <0.02 3.37 <0.02 0.008 0.002 7.37 <0.05 0.018 0.002 0.0004 <0.0001 867' total 
12.4 0.1 0.05 0.004 0.002 <0.02 3.55 <0.02 <0.002 7.74 <0.05 0.003 0.002 0.0002 <0.0001 1,047' 
13.4 0.1 0.13 0.012 0.002 <0.02 2.93 <0.~8 0.002 7.29 <0.05 0.018 0.002 0.0002' <0.0001 1.047' total 
29.2 0.4 0.08 <0.002 <0.02 3.84 <0.02 . 02 7.92 <0.05 0.004 0.002 0.0008 <0.0001 1,137' 
33.1 0.2 0.74 0.13 0.01 <0.02 <0.02 <0.02 0.18 0.01 7.63 <0.05 0.12 0.01 0.0008 0.0001 1,137' total 
13.9 0.1 0.18 0.018 0.002 <0.02 3.32 0.82 <0.002 7.38 0.07 0.002 0.002 0.0002 <0.0001 1,184' 
15.0 0.1 0.19 0.083 0.004 <0.02 3.37 0.81 0.028 0.002 7.14 0.07 0.031 0.002 0.0008 <0.0001 1,184' total 
11.9 0.1 <0.02 0.002 0.002 <0.02 1.70 0.05 <0.002 7.12 <0.05 0.002 0.002 0.0003 <0.0001 1,286' 
28.6 0.3 0.02 0.19 0.01 <0.02 1.41 7.38 <0.05 0.13 0.01 0.0008 0.0001 1.286' total 0.10 0.08~ 
12.6 0.1 <0.02 0.005 0.002 <0.02 2.38 <0.02 <0.002 7.40 <0.05 0.002 0.002 0.0002 <0.0001 1.407 
15.2 0.1 0.04 0.072 0.004 0.05 2.25 <0.02 0.056 .004 6.96 <0.05 0.028 0.002 0.0006 <0.0001 1.407 total 
12.5 0.1 <0.02 0.003 0.002 <0.02 1.31 0.16 0.002 0.002 7.39 <0.05 0.002 0.002 0.0001 <0.0001 1.507 
13.3 0.1 <0.02 0.050 0.004 <0.02 1.22 0.13 0.028 0.002 7.43 <0.05 0.026 0.002 0.0007 <0.0001 1,507 total 
9.98 0.04 <0.02 0.009 0.002 <0.02 1.86 0.06 <0.002 7.24 <0.05 0.002 0.002 0.0003 <0.0001 1,607 
12.7 0.1 <0.02 0.12 0.01 <0.02 1.82 0.05 0.083 0.005 0.002 0.0057 <0.0001 1.607 total~<0.05 0.013 
11.0 0.1 <0.02 0.D11 0.002 <0.01 1.86 0.07 0.061 0.004 7. <0.02 0.003 0.002 0.0010 <0.0001 1.747 
10.9 0.1 <0.02 0.078 0.002 <0.01 1.35 0.02 0.089 0.005 6.94 <0.02 0.006 0.002 0.0073 <0.0001 1.747 total 
10.9 0.1 <0.02 0.020 0.002 <0.02 1.93 0.11 0.004 0.002 7.40 <0.05 0.005 0.002 0.0007 <0.0001 1.867 
11.1 0.1 <0.02 0.050 0.004 0.13 0.88 <0.02 0.11 0.01 6.83 <0.05 0.007 0.002 0.0069 <0.0001 1,867' total 
9.35 0.03 <0.02 <0.002 <0.02 1.81 <0.02 <0.002 7.45 <0.05 0.004 0.002 0.0001 <0.0001 1,940' 
10.7 0.1 <0.02 0.027 0.002 <0.02 1.69 <0.02 0.021 0.002 7.48 <0.05 0.013 0.002 0.0008 0.0004 1,940' total 
10.1 0.1 <0.02 0.003 0.002 <0.01 1.53 <0.02 <0.002 7.46 <0.~07 0.002 0.0003 <0.0001 1,942' 
10.3 0.1 <0.02 0.D17 0.002 0.12 1.11 <0.02 0.020 0.002 6.98 <0.02 O. 09 0.002 0.0008 0.0001 1,942' total 

a. The data in this table should be used only for screening purposes. 
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ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-2SB 


SI Std.D SI02 S04 S203 Sn Std.D~ Std.D. Ti Std.D. TI Std.D. v std.D. Zn Std.D. 
ppm +/- ppm calc ppm ppm ppm +/. +/. ppm +/. ppm +/- ppm +/. ppm +/. DEPTH 
20.7 0.1 44.3 9.66 <0.01 <0.005 0.12 0.01 <0.002 <0.002 <0.002 <0.01 	 747' 
78.5 0.1 168 9.61 <0.01 0.014 0.005 0.20 0.01 0.42 0.01 <0.002 0.Q11 0.001 0.19 0.01 	 747' total 
18.4 0.1 39.4 8.93 <0.01 <0.005 0.10 0.01 <0.002 <0.002 <0.002 <0.01 	 867' 
41.6 0.1 89.0 8.90 <0.01 <0.005 0.15 0.01 0.23 0.01 <0.002 0.009 0.001 0.08 0.01 	 867' total 
25.1 0.2 53.7 7.87 <0.01 <0.005 0.11 <0.002 <0.002 0.02 0.Q1 	 1047'~ <0.002 
41.0 0.1 87.7 8.00 <0.01 <0.005 0.17 0.0 0.28 0.01 <0.002 0.009 0.003 0.14 0.01 	 1,047' total 
21.1 	 0.1 45.2 10.8 <0.01 <0.005 0.051 0.001 0.003 0.001 <0.002 0.011 0.001 <0.01 1,137' 
122 1 261 11.1 <0.01 <0.005 0.60 0.01 1.84 0.01 0.003 0.002 0.10 0.01 0.60 0.01 1,137' total 

20.2 0.2 43.2 7.49 <0.01 <0.005 0.079 0.001 <0.002 <0.002 <0.002 0.34 0.01 	 1,184' 
46.6 0.1 99.7 7.51 <0.01 <0.005 0.15 0.01 0.33 0.01 <0.002 0.010 0.001 1.67 0.01 	 1,184' total 
15.9 0.2 34.0 4.17 <0.01 <0.005 0.056 0.001 <0.002 <0.002 <0.01 	 1,286' 
66.6 0.4 143 4.42 <0.01 <0.005 0.57 0.01 7.5 .02 <0.002 0.075 0.001 0.33 0.01 	 1,286' total 
20.7 	 0.1 44.3 7.44 <0.01 <0.005 0.11 0.01 ~<0.0 <0.002 <0.002 0.01 0.01 1,407' 
116 248 7.56 <0.01 <0.005 0.35 0.Q1 0.49 0.01 <0.002 0.034 0.002 0.34 0.01 1,407' total 

5.29 0.01 11.3 4.64 <0.01 <0.005 0.048 0.003 <0.002 <0.002 <0.002 0.02 0.01 	 1,507' 
63.9 0.1 137 4.63 <0.01 <0.005 0.12 0.01 0.80 0.01 <0.002 0.012 0.001 0.10 0.01 	 1,507' total 
17.5 0.1 37.5 3.77 <0.01 <0.005 0.057 0.001 <0.002 <0.002 <0.002 0.03 0.01 	 1,607' 
45.7 0.1 97.8 3.80 <0.01 <0.005 0.15 0.01 0.39 0.0~002 0.007 0.001 0.43 0.01 	 1,607' total 
28.1 0.1 60.1 1.50 <0.01 <0.005 0.045 0.001 <0.002 <0.002 0.003 0.001 0.08 0.01 	 1,747' 

32.4 0.1 69.3 1.49 <0.01 <0.005 0.058 0.001 0.064 0.001 <0.002 0.007 0.002 0.28 0.01 	 1,747' total 

28.4 0.2 60.8 1.55 <0.01 <0.005 0.039 0.001 0.002 0.001 <0.002 <0.002 0.02 0.Q1 	 1,867' 

36.6 0.3 78.3 1.59 <0.01 <0.005 0.054 0.001 0.11 0.01 <0.002 0.005 0.003 0.18 0.01 	 1,867' total 

28.1 	 0.1 60.1 3.56 <0.01 <0.005 0.071 0.001 0.019 0.001 <O.OO~ <0.002 <0.01 1,940' 
1,940' total 75.5 0.1 162 3.58 <0.01 <0.005 0.13 0.01 0.69 0.Q1 <0.00 0.012 0.002 0.08 0.01 

<0.002 <0.002 <0.002 <0.01 1,942'25.0 0.1 53.5 2.45 <0.01 <0.005 0.040 0.001 
0.01 1,942' total 36.0 0.1 77.0 2.49 <0.01 <0.005 0.056 0.001 0.12 0.01 <0.002 0.005 0.004 0.04 

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



ANALYTICAL RESULTS OF GROUNDWATER SAMPLES COLLECTED AT BOREHOLE R-258 

TSS TDS Cation Anion Balance 

ppm ppm Sum Sum EPTH 


1900 265.1 2.044 1.996 O. 47' 
1900 506.3 8.017 2.041 1.1885 747' total 

314 222.6 1.720 1.695 0.0149867' 

314 330.6 4.731 1.710 0.9380 867' total 

637 236.4 1.744 1.638 0.0626 1,047' 

637 319.3 4.111 1.666 


W
 

O.84861'~ 
208.7 1.880 1.739 0.07791,137' 


1006.6 28.074 2.365 1.68921,137' ta 

194.7 1.517 1.387 0.0890 1,184' 
333.6 5.373 1.438 1.1555 1,184' total 
166.7 1.243 1.245 -0.0016 1,286' 
853.2 34.195 1.403 1.8423 1,286' total 
207.1 1.591 1.490 0.0657 1,407' 
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 
165.7 1.226 1.146 0.0677 1,607' 
328.8 6.128 1.204 1.3432 1,607' total 
175.4 1.060 1.041 0.01741,747' 
204.0 2.058 1.071 0.63121,747' total \\ 
165.8 1.055 1.003 0.0510 1,867' 
209.0 2.314 1.009 0.7856 1,867' total 
199.5 1.367 1.209 0.1222 1,940' 
403.5 6.532 1.241 1.3616 1,940' total 

169'.2 1.123 1.082 0.0380 1,942' 

231.4 3.172 1.066 0.9938 1,942' total --\ 

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

SURFACE WATER AND S~DIMENT SAfII'i'LiNG RESULTS 

FROM CANON DE VALVE 


Source: "RFI Report for potentia~ease S~e 16-021 (cj", LA-UR-98-41 01, September 1998, Los Alamos 
National Laboratory, Los Alamos, New Mexico. 

D 



--

• • • 

f 

, , 

I 
Santa Fe I 

(J) ) 0-
Q 

Il::{!5 :to 
lJ.~; 

({,~ 
g.~~ ~ ..­

$
(r.... 

!>­
.... 
~ 

M"",,, 

S,"'"
I 

( 
I 

I' ,-- ­ I \ ~'6- Figures, 
I ~,'\i'..,... .. 3.4-2(e)-----......- I I 

., 3.4-7(e) , ~.
~TA-?8 ,-., 

"'~: 

~'.I' I \j ',," '\ .......
I ~""'j\~~~~'~ L • K,SITE ROAD " TA-37
L --~-~,. \ 

1759100~,'" '\ 
"­"~', ii,', ',','4­ ere "R,'tl Bandelier National Monument = ""'Z " " " " . '" .iI/}" ',.'.... . " ' ,', -r a/} Figures "­ 'WC6.Z5"' ­ \ 3.4-2(') 1-1-------11"'"1 '"~ ,: Spring\

\ . 0 I 0: \I3.4-7(') 
~ . ' . ~Lil II ~I II il II -~d~--:-,"" -"'-/~I 1157100 

Paved road 


Unimproved road 

o 1000 ~ TA boundary 
III!! l.l-.-..l_...L.W 

J:J Contour interval 50 It tARTograpilyby A, Kron 8/21198::n 
o 1994 sample location Source: FIMADG1063704l1198 

J:J 
<> 1996 sample location ~ o 1997/98 surtace sample location 

¥ 
0-.., lJ. 1997/98 borehole sample location 

..-{) Spring or seep 

~ 

~ 
.... , Pajarito Faull Zone (bar and ball on downthrown side)' 
9> 

] 
(J) .... Figure 3.4~1. Index to maps showing contamination and location of samples collected during the three investigations 9"> 
R5.... 
()' 

P/
/Figures 1\ 

-~ 3.4-2(d) " "~ 3.4-7(d)I TA-11 "­

-- I l~lllQQ 
TA-67 

"'----------~ 

,1763100..• =-~ 
0 

TA-15 

!lli.!Q2 

J:J 
::n 

f 




RFI Report 

10000 

5000 

11 gil 1000 

500 

100 

50 

Barium (Filtered) 

a 

0 00 
@ 1DlI~ 

0 

0
0 

o 

-2000 0 2000 4000 6000 8000 
Distance Irom outfall (ft) 

Calcium (Filtered) 

30000 J0 

25000 

20000 
11 gil 

15000 

10000 

5000 

o 

......................HHO~·2- j)':: 


-2000 0 
Distance from 

o 

10000 

5000 

11 gil 1000 

500 

100 

50 

30000 

25000 

20000 

15000 

Barium (Unfiltered) 

0 


t:. ~ 


g.n ~:C 00 
<>0 

t:. 
~ 

0
0 

O·········································?~~T~nd 

I 
-2000 0 2000 4000 6000 8000 

Distance Irom outfall (ft) 

Calcium (UnfilT 
a 

• 

background-............... -- ................-..-.....:.. 
~. 

o 
-2000 0 2000 4000 6000 8000 

Distance from outfall (ft) 

Detected results: 

o Alluvial water 
Q 1994 surface water 
t:J. 1996 surface water 
o Phase II surface water 

Detection limits for nondetected results: 

• Alluvial water 
• 1994 surface water 
.. 1996 surface water 
• Phase II surface water 
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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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ATTACHMENT E 

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

f< Source: Unpublished Data. 
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m11I-A1lNT.HMX, fI)X" lNT 

O31I1-R1IX.!!!r lNT 

Q136­

••.•..~ Bl.Pb.ADNT~~ 
~ . 

............ 

o 100ft 

I ) I I , , I 1 I I r 
tART00f1IIlhy IJf A. KIOn 1111J96 

Sample number (all samples collected at suriace except where 
otherwise noted). Note: all sample numbers have prefix 0316·95­
Analytes listed exceed background levels. Analytes In bold italic 
'ace and underlined exceed SAls. 
Abbreviations: 

~ Pennanent structure 0323 

_ Temporary structure 

==== Paved road 

PAS boundary 
Sb-entimony VOCs-voiatile organic compounds ............... Contour Interval .. 10ft 

B~arium ADNT-2-emin0-4.6-dinitrotoluene and 

o HE screening sample (no elevaled levels found)· 	 Cr-chromium 4-amino-2.6-dinhrotoluene 
C~opper DNB-1.3-dinltrobenzene

• HE analytical sample (efiVat~ HE levels found) Ni-nickel DNT-2.4-dinltrotoluene and 2.6-dinltrotoluene 
A Analytical sample (elevated barium levels lound) 	 Pb--Iead HMX--cyclotetramethylenetetranltrarnlne 

Hg-mercwy NB-nltrobenzene 
Ag-silver RDX-cyclonite 
Zn-zinc TNB-1.3.S-tinitrobenzene 

TNT ·2.4.6-tinltrotoluene 

Sampling locations for PRSs 16-010(1, k, I. m, n). 



16-010(h) optional 

16-010Ch) Table ('norganlcs) 

e - >­:=w - :::E­ cc 
..J i= om :;:)­ -Q. :;:)m om m 
:::E -~ c(a, cc~ o~a... cc mc( w ~.§. ~ E.r h~.§: ~-~(I) 0 

lANL UTl NfA 315 23.3 , UO.1 50.8 
SAL NfA 5340 400 23 23004 
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 <0.0..., " 47.1 
0316-95·0307 0-0.5 121 44.2 0.058 ~ ~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 

CD 

~ 
C 
CD CD •CD .a c 

cO c 
cO • - ~ 

c 
0 m c - CD 

e = ~ CD ~C - -a, ~ 
m c .a 

1~_ NCD 0 ,
w 00_ '"' 1_ 0- =­ c_ 
...J E S -­.i= .sOm .sOm Cm 1m em em 
a. -~ -:::E a. E.l:~ E.l:~ ~m )( i~ )( J,=~ cb=~

c( C m -m Cl'i 
C .,;C 

;I w l~s ~ 0 
0 N:aS NoS II: .:~ ;r;!:~ 

SAL NlA NC NC 0.65 3259 32.6 4.0 \. 3.3 48.4 

0316-95-0303 0-0.5 <0.077 <0.091 <0.057 0.623 <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 

0316-95-0307 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(i) 

16.010(1) Table (lnorganlcs) 

e - >­
w = a:-­ :::&­...I 

i!= 
...... :;:, ...... ...... 

:;:,m m (JDI DIQ. 

a:~ ct!!! (Jt!!!:::i a:t!!!Q. <l:m WOl z5P<I: w ~!. ~ S_ :IS(I) C N .. 

LANLUTL NlA 315 23.3 0.1 ~ 
SAL NlA ' 5340 400 23 23004 

, 

0316-95-0309 0-0.5 345 45.5 <0.044 23.3 
0316-95-0310 "Iy~ 831 54.7 0.065 39.4 
0316-95-0311 0-0.5 291 19.1 0.173 28.8 
0316-95-0312 5,,10 339 32.4 0.188 27.7 ~ 
0316-95-0313 0-0.5 880 46.8 0.331 118 ,A.J 
0316-95·0314 hi\? 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. ~ 
Y 

1 ' 

\\ 

--\ 

) 1)
\,," ( ) 



:~" - '. 

16-010(i) 

SWMU 16-010(1) HE - •m e !~ ! •g, • N •E ~ I'P 
e ::I 

• -­ ! ! ! .! 0 
t4i t4! .! - -- e e9 m • • • m- ... ::1 N. 0 '0 ~ :::I ::I :::I 

~ .:= = w = 00_ 00 .. .. m 0 0 0_ e e- =­ =........J 

f e- m e- em em E -­ -­ om E ;:­ ;:­
0.. -e~ _0 -­ om om I-m I-m, E ::: -~ -~ :::~ :::~ :::~ -­ .~ cb~:e E= m Q m ~m )( )(c( W c(e c(c co\.E :e zm zm -m IILm -m 

N;;J= ~;; IN.5­ NS ;J;s ~~ Q "tE "'E(I) Q ... ::t a: ... IN 
SAL NlA NC NC 6.52 0.65 325'il 652.0 652.0 652.0 4.0 3.3 48.4 
0316-95-0309 0-0.5 2.32 1.87 0.09 0.348 761f".. ) 0.434 <0.158 <0.19 39.2 0.095 1.53 
0316-95-0310 sub 3.02 2.2.4 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 
0316-95-0312 sub 19.9 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 3.0r~0.157 <0.189 8160 1.03 ­ 2060 . 

0316-95-0315 1.1 <0.091 <0.094 <0.071 <0.063 8.05 2.87>­ 1.1 <0.207 3.32 <0.103 0.241 
0316-95-0316 1.6 2.1 3.66 <0.069 <0.062 64.8 0.351 <0.167 0.947 23 0.217 4.06 
0316-95-0317 1.1 <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 <0.057 1.73 <0.155 <0.11i4. ...0.185 2.3 <0.084 0.142 J 
0316·95-0320 0-0.5 0.211 0.167 <0.075 <0.067 0.273 <0.184 <0.183 i\ <'Q.22 0.216 <0.011­ <0.106 
0316-95-0321 0-0.5 <0.077 <0.091 <0.069 <0.065 0.435 <0.156 <0.154 <0.186 2.14 <0.084 <0.09 I 

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) 

I. . 

SWMU 16-010m VOLATilES 
Z ~ W -- ::;) 01 

~ 
-01 a, 01

.lie ..I a,'i:b gE w.5­ Ee - ..I Zw -- W >­ a:w w 
== a. - Wew - Z om -' ­ OZ Z

..I j: ~ a:.!! >a: ..Ie( wa. a. m j:0 6j: ::;) 

~. a. 0.5­ w-' ..I 
W 0 -w --2­U) e e( 6..S!! w :&6 J::& 

SAL NlA 2000 NC 11 710 1."\ 
0316·95-0314 sub 0.014 <0.005. <0.005 <0.005 0.017 
0316-95-0315 0-0.5 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.O05~ 0.063 0.013 <0.0052 

~ 

.\\ 


----\ 

) ) 




16-010(k) 

16-010(k) Table Onor« anlcs) 

-

.'0 
it!! 0,E-- t --D 0 

= 
. ~ ,E ,e .>-D 

E - a:-loll E:E :::. E... - -a: 
0;­ -CI=­ -(.):Eif~::IE c ~ ZIoUCloll loll

ID0 ...CI ::IE US N 
315NlA 23.3 0.1 1IOI ....bIt SO.8LANLun 
5340 400 23,004NlA 23 383SAL 
18200-0.5 1690315-95-0333 0.295 <0.578 63.7 
4800-0.5 17.40315-95-0334 <0.054 <0.536 28.1 
6330-0.5 15 0.058 <0.5470315-95-0335 34 
456 49.40315-95-0336 0-0.5 0.058 <0.53 20.6 
2890-0.5 85.70315-95-0337 <0.053 43.10.52 
4010-0.5 4880316-95-0338 <0.051 71.4<0.507 
3010-0.5 14.30316·95-0339 <0.054 <0.522 54.6 
6100-0.5 10.70316·95-0340 <0.06 0.89 44.9 
3370-0.50316-95-0341 8.81 0.122 37<0.537 
76.10316-95-0378 1-1.5 4.51 <0.06 <0.6 33.5 
1260-0.5 5.310316·95·0379 <0.059 <0.582 32.7 
73.51-1.5 6.380316-95-2018 <0.058 <0.579 41.1 

Bold indicates values above SAl. 

SWMU 16-010{k) TABLE 5.1.6-1 

-
i l~t a ., ., ., • ol!: ~ IiE 01 

~ 
C C .s c ::I- .s l1li • .! '0• ::I ::I • .. 

~c co.! .! '0 '0 -­ -­ e 0 
9 ..t! .. .. 01 C tn .. 

g INO e e e ol!: , l1li , .. 'Et.U ~I c'O 01 N e- =­ .. C 
"C -­ j5a... 

~ c­ eOi "fOi .s ., .sD. _0 Ctn .tl 1-01 
E:: E:: -ol!: -ol!: col!: lit' tlt.'::::E D. Cl 

Q Cl Q >< 0 ><c"f c"f .b tn ... 
C loll «i.E ... E ::::E - c C'lE 'It, E
UJ c N=S .. =s • E x Z a:-­ IN __ 

N_ -­ IN _ 

SAL N/A NC NC 6.52 0.65 0.65 3259 32.6 4.0 3.3 48.4 
0316·95·0333 0-0.5 129 0.882 <0.407 <0.337 <0.475 12100 <0.537 6.93 <0.501 0.848 
0316·95·0334 0·0.5 0.155 0.159 <0.074 <0.061 <0.086 2.84 <0.098 0.96 <0.091 <0.097 
0316·95·0335 0·0.5 0.544 0.266 <o.on <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 0.416 221 <0.061 <0.085 588 <0.096 124 0.189 <0.096 
0316·95·0338 0·0.5 0.225 0215 <0.082 6.95 <0.093 <0.179 <0.087 <0.092 
0316·95·0339 0-0.5 1.51 1.07 <0.091 885 <0.103 1.83 <0.096 0.484 
0316·95·0340 0-0.5 0.573 0.4 <0.088 801 <0.108 0.865 <0.1 <0.107 
0316·95·0341 0-0.5 0.542 0.5 6 <0.095 388 <0.1 0.485 <0.093 0.164 
0316·95·0378 1-1.5 <0.077 0.216 <0.069 <0.08 116 <0.091 <0.175 <0.085 '<0.09 
0316·95·0379 0-0.5 0.105 0.13 <0.069 <0.08 162 <0.091 0.286 <0.085 <0.09 
0316·95·2018 1-1.5 0.52 0.421 <0.069 <0.057 <0.08 69.1 <0.091 <0.175 <0.085 <0.09 



16-010(1) 

16·010(1) Table ('norganics) 

-9 
m- ~ w =- ~-..J 

~ 
0:­ E a. ::lm w m -

== 
a. a:~ >.:.: .... 

<C w ~~ 
..Jm ~ .J(/) 0 -E
(/)­

lANlUTl N/A 315 NC SO.8 
SAL N/A 5340 383 23004 
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 --:-\ 
0316-95-0326 0-0.5 489 <0.513 86.3 ..oI~ 
0316-95-0376 2-2.5 
0316-95-0377 3-3.5 
Samples not in FIMAD or hard COpy; values < 25% SAL 

...., .......... 
V 

Bold indicates values above SAl. 

SWMU 16-010(1) TABLE 5.1.6-1 
II II \c c 
CD CD II II 

ch! 
:I :I - C 

ch II 0 0 - - i 
II C 

9 ~ II m m N II 

= • c - - ~ e .a... :::1 Nil 0 0 ~ w 00_ 00_ ... ... m J_ 0- - - E
..J j!: -­ -­ E E oae - m .sam em em - ema. l~~ ~::.~ 2i~ ~~ - - ~ ·=i ~;ai~ a. )( )( 

~a<C w 'C m -do'" ~ 0 ! ~~ (/) 0 N:a J:_ ~:n J:.. ci E ciJ:_ ::z:: a: 
SAL N/A NC NC 0.65 3259 3259 4.0 NC ~ 48.4 

0316-95-0323 0-0.5 21.7 15.2 0.481 0.178 259 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 <0.093 <0.084 <0.089 

0316-95-0326 0-0.5 0.081 <0.091 <0.057 <0.08 0.176 <0.174 <0.093 <0.084 <O~089 

0316-95-0376 2-2.5 2.61 2.05 <0.065 <0.092 45.7 594 <0.114 <0.113 30.9 

0316-95-0377 3-3.5 0.425 0.267 <0.078 <0.11 20.2 2.29 <0.137 <0.135 <0.123 
.! 

) ) l) 
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16-010(m) 
.-..- .. - "­

16-o10(m} Table (inor anics) 

e 
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r< en 
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w 
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>
Z 
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~a 
I=~ 
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it 
r< 
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!i­oa 
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-a 
~ 
a
E­-Q 
r< 
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.oJ 
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r 

! >a::: , ::>­oa 
a:::~ 
w a 
~! 

-a 
~ 
a 
E-a::: 
W 

~ 
in 

-a 
~ 
a 
E-0 
Z 
N 

LANlUTl NlA 1 315 19.3 23.3 0.1 NC SO.8 

SAL NlA 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 53.4 
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 66.1 
0316-95-0347 0-0.5 <5.59 188 3.03 16.9 <O.osa <0.559 25.2 
0316-95-0348 <5.63 272 3.sa 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 0-0.5 <1.23 212 8.88 16.1 0.106 <0.598 56K 

I 
Bold indicates values above SAL. I 
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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) 

DEPTH (ft)SAMPLE 10 BARIUM ZINCLEAD 
(rng/kg)(rng/kg) (rng/kg) 

lANL UTl (all soil) N1A 50.8315 23.3 
N1A 23000SAL 5300 400 

35.1 (P)0316-95-0363 0-0.5 321 7.9 

0-0.5 170 (P)0316-95-0364 5.5688 

0-0.5 76.6 I 37.B (P)0316-95-0366 501 I 
0-0.50316-95-0367 368 6.3 30.1 ff1 

'f" 

5.14.6 Evaluation of Radlonuclld.. p. 

Radionuclides were not prese(JJevels above UTls at this PRS. 

5.14.7 Evaluation of orf.\: Chemicals 

PAHs were f~ at levels less than 0.3 mg/kg in one sample (Table 5.14.7-1). All the PAH data 

were qualifi~ being estimated concentrations. Benzo(a)pyrene was present at a level slightly 

greater than its SAL. No other PAHs were above SALs. 

TABLE 5.14.7-1 


PRS 16-028(a) SOIL CONCENTRATIONS FOR DETECTED 

ORGANIC ANALYTES 




HE was found in a number of samples. Table 5.14.7-2 presents the analytical 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 


5.14.8 Risk-Based Screening Assessment 

Three inorganic and two organic chemicals we.p.ned fOlW8rd from the background comparison 

and organic constituent evaluation. As described in Chapter 3 of this report, analytes are divided 

into three classes for tht:1creening assessment (noncarcinogens, carcinogens, and 

radionuclides), depending ern ~hiCh toxicological effect forms the basis of their SAL. This 

separation inUired to evaluate possible additive effects within each class of cherr;I:;a1. 

RDX and eL../o(a)pyrene exceed their SALs in only one sample. These two constituents will be 

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

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 Bum 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 ass~ent. 

Dermal Exposure . I 
Dermal exposure occurs when chemicals directly contact a~oanism'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 A ministration (OSHA) is the Federal 
agency responsible for protecting workers. OSHA requir s that three types of controls be 
considered: protective equipment, administr~ticontrols, and engineering controls. Protective 
equipment and administrative controls are th 'mary controls for worker protection at the TA­
16 Burn Ground Unit. Engineering contr are used to prevent migration of wastes and 
residues from the bum structu~eto 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 specif@ic.TYPiCaIlY'foralowhazardwaste,coveralls, safety glasses, gloves, and steel­
toed shoes 0 b ts are worn. For a higher hazard waste, goggles, face shields, respirators, 
rubber apron, r other protective clothing are donned, as needed. This required use of 
protective eq pment 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 burning. 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 bums 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; bums 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-16 Bum 
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: 

• 	 TA-16-399 HE Bum 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 t~ay be used. 

• 	 TA-16-388 Flash Pad and Oil/Solvent Bum Tray: This structurJ is intended to be 
covered between bums unless 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 ctiment A); the second includes 
tarps or other types of covers (e.g., a removable over similar to that used at the TA­
16-399 HE Bum Tray). 

• 	 TA-16-401, -406 Sand Filters: Pr 4ation on the TA-16-401 and -406 Sand Filters 
are not a concern because any wrrl~alling on the filters will be treated at the High 
Explosives Waste~Treatment Facility (HEWTF). These structures are left open 
during periods wh stewater 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 burning for sampling, waste removal, and 
fuMwastewater treatment. 

Secondary cobtlinment 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 droplfoot 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-gallon 
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-gaJlon tank, but also any unexpected rainfall that might occur during 
the 8-hour period after a bum 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 anyone 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 m~'tid, if necessary, 
when air quality standards and burning conditions are set, as descri in the following 
discussion of the inhalation exposure route. 

Inhalation C 
As with the other pathways, OSHA requires workers to be prftected from unhealthy exposure to 
air emissions and publishes occupational exposure standards. Worker exposure is kept below 
these standards through the use of prote.cf'f equipment and administrative controls, as 
described under the dermal route of exposury 

Airborne exposure to the PU~1id environment is regulated by the New Mexico Environmen.t 
Department's (NMED's) Air ty Bureau (AQB) under the New Mexico Administrative Code, 
Title 20, Chapter 2, Part 60," pe Burning." The NMED's open burning program evaluates the 
methods of burning and relies on burning under good atmospheric dispersion conditions to 
minimize haiius emissions impacts. The AQB requires that a source estimate emissions 
from the bu in of wastes, model impacts, and compare the impacts to Federal and New 
Mexico prima 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 Burn 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 mixing depth extends); 
• 	 receptor distance (the distance from the emission pOint that impacts are estimated, any 

distance or array of distances can be specified); and 
• 	 receptor height above or below the emission point. 

The meteorological information remains constant for modeling impacts from all of the TA-16 
Bum Ground Unit structures, but the source term will depend on the ty~ and maximum 
amounts of material bumed at each structure. The physical information f he structures will 
also vary. Because short-term air quality standards are the most restricti for this source, 
"evenf' rather than "long-term" modeling is performed. The time to complete each bum will vary 
by structure and the waste being treated, but it is rarely morran an hour. Therefore, only 1­
and 3-hour impacts are modeled, unless otherwise requeste y the AQ8. The models are run 
in the "rural" mode. 

SCREEN3 uses simplified worst-case mete~Ogical input that is designed to overestimate 
impacts. For instance, actual wind speeds irections are not input. Instead, the wind is 
assumed to blow directly toward receptors a a low speed for the entire modeling period. EPA 
estimates that SCREEN3 ove~eates impacts by 110% for 3-hour modeling, 142% for 8-hour . 
modeling, 250% for 24-hour eling, and 1250% for annual modeling (EPA, 1992). The 
advantage of using SCREEN IS at modeling is simple and fast. 

If the open b~rg source shows acceptable impacts with SCREEN3, no further modeling is. 
performed. he ise, a more reasonable estimate is made with ISC3. The basic difference 
between SCR 3 and ISC3 is that ISC3 uses actual facility wind rose data (wind direction, 
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 burning can occur. The AQB and LANL have agreed 
upon the following restrictions, but they can be changed by the AQB: 

• 	 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; 

• 	 bums must be postponed if wind speeds exceed 10 meters per second; 
• 	 bums 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 
• 	 bums 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 burning 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 burn location, burn type, burn 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 burned and 
reengineering some structures to burn 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~hiS reduced the 
amount of waste treated by hundreds of pounds a year. Other significant uctions occurred 
by modifying processes to filter and reuse water contaminated with HE. Poll tion prevention is 
an ongoing program at the Laboratory. 

References: r 
EPA, 1992, "Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, 
Revised;" U.S. Environmental Protection A~ftijX' Office of Air and Radiation, Office of Air 
Quality Planning and Standards, Research Trire Park, North Carolina. 
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