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1.0 Iintroduction

This document presents the Los Alamos National Laboratory's Haz-
ardous Waste Facillties (HWF) Exposure Information Report (EIR)to
meet the requirements of the Hazardous and Solld Waste Amendments
of 1984, Subtitle D, Section 247 (Subtitle C of the Solid Waste
Act, Section 3019).

The provislons of Section 247 apply to hazardous waste landfills
or surface Impoundments seeking a final determination for a per-
mit under Section 3005(c) of the Sollid Waste Disposal Act. The
Los Alamos National Laboratory submlitted a Resource Conserva+tion
and Recovery Act (RCRA) Part B Permit Application to the New
Mexico Environmental Improvement Division (NMEID) and +o the
Reglion VI Office of the United States Environmental Improvement
Protection Agency (USEPA) on May 1, 1985,

The permit application Includes the operation of a landfill at
Technical Area (TA) 54 Area L. At this time, there are no sur-
face Impoundments seeking a Part B Permit. The discussion of
hazardous waste handling Is |Imited here to Area L. The Part B
Permi+ Appilcaflon provides a detailed explanation of the hazard-
ous waste actlvities and Is the source of most of the Information
provided here.

This document was prepared following the Permit Applicants!'
Guldance Manual for Exposure Information Requirements Under RCRA
Section 3019 Draft Final, USEPA, June 1985. The guidance do-
cument states that Information previously submitted In the Part B
Application need not be resubmitted. The Information Require-
ments Checkllist gives the location of Information required for

the EIR (Table 1-1), Portions of the information required for the
Health Assessment that were previously submitted In the Part B
Application are summarized here for clarlity.
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GENERAL INFORMATION

REG. CITE

TABLE 1-1: INFORMATION REQUIREMENTS CHECKLISTS

DESCRIPTION

LOCATION

Page 1 of 11

IN

RCRA PERMIT
APPLICATION

VOLUME

SECTION

e e e e e e e e e e e e e ——————— e e e e e

270.14(b) (1)
270.14(b)(2) and (3)

270.14(b)(4)

270.14(b)(5),
270.17(d), end
270.21(d)

270.14(b)(6)
270.14(b)(7)
270.14(b)(8)

270.14(b)(11)

1
(1) and (I1)
270.14(b)(13)

270.14(b)(13)

270.14(b)(17)

General description of faclillty

Chemical and physical analyses of wastes
Access control and securlity description
of active portion

General Inspectlion schedule and procedures

Preparedness and preventlion documentation

Contingency plan

Preventive procedures

Faclllty locatlon Information

Closure plan

Post-closure care plan

Documentation of Insurance

N/A




TABLE 1-1 (contlnued): INFORMATION REQUIREMENTS CHECKLISTS
Page 2 of 11

LOCATION 1IN
GENERAL INFORMATION (contlnued) RCRA PERMIT
APPLICATION
REG. CITE DESCRIPTION VOLUME SECTION
Information in Part B Application (contlnued)
270.14(b)(19) Topographlic map (site plotted on USGS | 2.1.4
quadrangle maps)
270.21(a) and List of wastes placed or to be placed In each unit | 2.1.3
271.17(a) 4.5
Additional Information
Existing risk assessment reports and
Informatlon, Including llablilty Insurance
analyses, claims, and settlements EIR 10.2
Land use and zonlng map(s) for an area of 4 EIR 2.3
miles around the unlt
Existing aerlal photographs of the facillty EIR 2.0
ldentiflication and summarization of waste EIR 3.1.4
analysls data not already submltted;
additlonal data as dlscussed In text
Current estimate of annual amount of waste EIR 3.1.4

recelved and descrilptlon of any pretreatment
process used

ldentificatlion of any Federal, State, or

local Inspection or compllance records

related to environmental and health programs;

descriptions of any major violatlons EIR 3.4



GROUND WATER PATHWAY

REG. CITE

DESCRIPTION

TABLE 1-1 (continued): INFORMATION REQUIREMENTS CHECKLISTS

Page 3 of 11

LOCATION iN
RCRA PERMIT
APPLICATION
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Information In Part B Applicatlon (continued)

270.14(c) (1)

270.14(c)(2)

270.14(c)(3)
and
270.14(b)(19)

270.14(c)(4)
(i) and (i)

270.14(c)(5)

270.14(c)(6)

270.,14(c)(7)

and (c)(7)(it)
270.14(c)(7)(1v)
270.14(c)(8)

270.17(b) (1)
270.21(b) (1)

Interim status ground water monitoring results
tdentification of uppermost aquifer,

Including flow rate and dlrection

Tobographlc maps related to ground water
protectlon (well locatlion, water table,
elevatlon contours, etc.)

Description of exlsting contamination

Detalled plans for ground water monltoring
program-

Description of detection monitoring
program (if applicable)

Description of compllance monltoring
program and characterization of
contaminated ground water (If appllicable)
ACL demonstration (If any)

Corrective actlon program (1f applicable)

Descriptlion of liner and leachate collection
systems (If applicable)

VOLUME SECTION
I App N
EIR 4.1
I App N
EIR 4.1
I 2.2.5
EIR 2.6
N/A
i App N
EIR 4.1
N/A
N/A
N/A
N/A
N/A



Table 1-1 (continued): (INFORMATION REQUIREMENTS CHECKLISTS
Page 4 of 11

GROUND WATER PATHWAY(continued) LOCATION IN
RCRA PERMIT
APPLICATION
REG. CITE DESCRIPTION - . VOLUME SECTION
Additlopal Information
Exlsting map showing locatlion of all known EIR 4,2

wells within three miles; number and
location of drinking water wells

Discussion of ground water uses wlthin EIR 4,2
three miles of unit

Reglonal map showing area of ground water EIR 4,2
recharge and discharge

Net precipitation using net seasonal rain- L) App N
fall or other avallable data

Unless otherwise reported to EPA, avaliable EIR 4.3
well data Indlcating a release, and

Informatlion on any affected publlc or private

water supplles, Including population served

Any known food chain contamlnation due to EIR 4.3
prior release from the unlt to ground water




Table 1-1 (continued): INFORMATION REQUIREMENTS CHECKLISTS

SURFACE WATER PATHWAY

REG, CITE DESCRIPTION
Information In Part B Application '
270.14(b)(11) Locatlon information related to 100 yr. flood
CI1E) thru (v) plain Including varlance demonstrations
270.21(b)(2) System for control of run~on from each
peak dlscharge of 25 yr. storm
270.21(b)(3) System for control of run-off from 24 hr.,
25 yr. storm
270.17(b)(2) Procedures/equipment to prevent overtopping
270.17(b)(3) Structural Integrity of dikes
Additional information

Discusslon of surface water uses within
three miles of the unit, Including a map
showing the locatlon of all surface water
bodies and downstream drlnking water Intakes

Yeloclties of streams and rlvers passing
through and adjacent to the property

Page 5 of 11

LOCATION IN
RCRA PERMIT
APPLICATION

VOLUME SECTION
| 2.2.2
1 6.5.3
I 6.5.3
N/A
N/A
EIR 2.8
EIR 2.8.1
EIR 2.8.2
EIR 2.8.1

2.8.2



TABLE 1-1 (continued): |INFORMATION REQUIREMENTS CHECKLISTS

SURFACE WATER PATHWAY (contlnued)

REG. CITE DESCRIPTION

-———--——-——-—-—-—-——-————---——--—-—--_-—---—--------—-q—-’-—--——--------—

Addlittopal ipnformation (continued)

Description of any system used to monitor
surface water quality, and a summary of the
data

Description of known releases to surface
water; the extent of contamlinatlon; remedlial
actlon, If any; and If known, severity of
Impact.

Any known food chaln contamlnation resulting
from prior release from the unlt to surface
water.,

Page 6 of 11

LOCATION (N
RCRA PERMIT
APPLICATION

VOLUME SECTION
EIR 5.2
EIR 5.3
EIR 5.3




Tabie 1-1 (continued): [INFORMATION REQUIREMENTS CHECKLISTS

Page 7 of 11

LOCATION IN
AIR PATHWAY RCRA PERMIT
APPLICATION
REG. CITE DESCRIPTION YOLUME SECTION
Anformation in Part B Application
270.14(b)(9), Documentation of procedures to prevent | 6.6.3
270.21(f) and accldental Ignltion or reaction
(g), 270.21(Ch) and (1)
270.21(b)(5) Plans to control wind dispersal of i 6.5.3
partlcuiate matter at jandfllis
270.14(b)(19) (V) A wind rose showling prevallling windspeed ! 2.1.6
and dlrectlon
Additional Information
Summary of alr monitoring data and a EIR 6.1
description of current monltoring system, 1f
any
Populatlon wlthin a four mile radlus of the EIR 2.3
unlt
Descrlbe any known releases to alr; the EIR 6.2

extent of contamlnatlon; remedlal actlion, i(f
any; and severlty of Impact, If known



TABLE 1-1 (contlinued): INFORMATION REQUIREMENTS CHECKLISTS

SUBSURFACE GAS PATHWAY

REG. CITE DESCRIPTION

None In addlition to General Information
Requlrements

Addlitional Information

Any past disposal of municlpal-type wastes
In the unlt; approximate quantities and dates
of disposal, If known

Map locatlon of any underground condults
within the site and known underground
condults within 1000 feet of property
boundary

Descriptlions of any monitoring or control
mechanisms for subsurface gas release;
summarlize resulting data

Descriptlion of any known releases; extent of
contamlination; remedlal action taken, if any;
and the severity of impact, |f known

Page 8 of 11
LOCATION IN
RCRA PERMIT
APPLICATION

VOLUME SECTION

EIR 7.1

EIR 7.2

EIR 7.3

EIR 7.4



CONTAMINATED SOIL PATHWAY

REG.

CITE

DESCRIPTION

None In additlon to General Information
Requlrements

Additiopal Information

Soll sampling that has been done, a map showing
areas of soll contamination, and a summary of
analytical results

Description of the types of major releases
that resulted In soll contamination, and any
clean-up action.

Any known food chaln contamlnation resulting
from the use of contaminated solis for
ralsing crops

TABLE 1-1 (contlinued): |INFORMATION REQUIREMENTS CHECKLISTS

Page 9 of 11

LOCATION IN
RCRA PERMIT
APPLICATION

VOLUME SECTION
EIR 8.1
EIR 8.2
EIR 8.3

=,



TABLE 1-1 (continued): |INFORMATION REQUIREMENTS CHECKLISTS
Page 10 of 11
LOCATION 1IN
TRANSPORTATION INFORMATION RCRA PERMIT
APPLICATION
REG. CITE DESCRIPTION VOLUME SECTION
Information In Part B Application
270.14(b)(10) Trafflc patterns, volume, and controls; access [ 2.3
road characteristics
Additiopal information
Descriptlon of the types and capacitles of EIR 9.1
vehlicles used to transport waste
ldentlflcatlion of normal transport routes EIR 9.2
for hazardous waste Into the site and within
one mile of the faclllity entrles
Description of procedures for clean-up of | 7.5.1
transportation-related splils or leaks
Descriptions of any transportation accldents EIR 9.3

releasing hazardous wastes on-slte, or In the
Immediate viclinity



TABLE 1-1 (continued): INFORMATION REQUIREMENTS CHECKLISTS
. Page 11 of 11

LOCATION IN

MANAGEMENT PRACTICES INFORMATION RCRA PERMIT
: APPLICATION
REG. CITE DESCRIPTION » YOLUME SECTION
information In Part B Application '
270.14(b)(12) Outline of programs to traln employees to ) 8.0
264.16 safely operate and malntain facllilty,
Including emergency response actlvities
Additional Information
Summary of existlng records on worker [iiness EIR 10.0

or injury that were related to the operation
of the unit, Including summarles of Workman's
Compensation clalms, or hospltal records




2.0 General Area Description

The Los Alamos National Laboratory and the resident communities
of Los Alamos and White Rock are located In north central New
Mexico on the Pajarito Plateau, situated west of the Rio Grande
on the eastern slopes of the Jemez Mountains. The Laboratory
slte covers about 111 km2 (27,500 acres) In and adjacent to Los
Alamos County and Includes 32 active Technical Areas (TAs) (Fig-
ure 2-1)., A reglonal topographic map Is shown on Figure 2-2 and
an aerial photograph of the reglon is shown on Figure 2-3,

The princlpal mission of the Laboratory is the design and devel-
opment of weapons for the nation's nuclear arsenal; however,
considerable research and development is directed toward the
development of advanced technology. In executing Its research
mission, the Laboratory produces hazardous wastes In smal | quant-
Itles, the nature of which varies with changes in the research
projects conducted. The potential exists for hazardous waste
generation fo occur at virtually all of the technical areas.

Overall responsibility for Hazardous Waste Management is wlth the
Waste Management Group In the Health, Safety and Environment
Division (HSE-7) (Figure 2-4).

Activities within HSE-7 include liquid waste treatment, hazardous
chemical waste packaging, transport, treatment, and dlsposal.

2.1 Hazardous Wastes
The hazardous wastes generated by Laboratory activities can
be classified Into three general types:

® Wastes from research and development,
® Wastes from process operatlions, and
® High explosive wastes (HE).



In addition to the wastes noted above, various laboratory items
that contain chemical resldues or that are otherwlse chemically
contamlinated are considered hazardous waste.

Table 2-1 |Ists the hazardous wastes currently generated at the
Laboratory, the approximate annual generation rate, and the baslis
for hazardous waste designation. These wastes are further dis-
cussed in the following text. The annua! rates are coarse estl-
mates, as waste generation fluctuates with laboratory activities.

2.1.1 Wastes from Basic and Applied Chemistry R & D Programs

Primary Laboratory sites for basic and appliled chemistry R&D
Include the Chemistry and Metal lurgy Research Bullding (TA=3-29),
Radlochemistry Laboratory (TA-48), Sigma Building (TA-3-66), and
the Health Research Laboratory (TA-43). Typical hazardous chem-
ical wastes consist of partly empty small contalners of labor-

atory reagents, solvents, test samples, and other laboratory
wastes. Up to several hundred relatively small quantities of
different aclids, bases, organics, Inorganics, reactive metals,
and other chemicals require treatment or dlsposal. The varia-
bility of research work prohibits Iimltation on the variety that
can occur in this groupling. Conversely, quantities of individual
chemical constituents are small. These wastes are recycled,
treated, or landfilled at Area L.

2.1.2 Wastes from Processing Operations

Processing wastes typically are significant volumes of material
that contain a very limited number of contaminants. The wastes
are recurring resulting from ongoing experiments or materials
production. The composition and concentration of contaminants |n
a glven process waste are generally uniform unless modifications
to the process are made. These wastes are treated at the Area L
surface tanks or the TA 50-1 Batch Treatment Plant and the re-
sulting sludges landflilled at Area L. These sludges may contain
hazardous components, malnly heavy metals.
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e Electrochemistry Processing Wastes
The Electrochemlistry Section of the MST-7 Polymers and
Coatings Group, located at TA-3-66, generates plating solu-
tlons containing chromates and cyanides. These are re-
actlive and toxlc wastes. The Print Circult Board Shop of
the E-2 Electronic Manufacturing and Techniclan Resources
Group, located at TA-3-40, generates acid/base wastes
heavily contaminated with copper. These are considered
hazardous wastes due to thelr corrosiveness.

e Isotope Separation Wastes
The lIsotope and Structural Chemistry Group, INC-4, gener-
ates highly concentrated nitric and sulfuric acid wastes.
Both nitric and sulfuric acld wastes are hazardous due
to thelr highly corrosive characteristics. Nitric acid
Is also conslidered hazardous because It can be an oxidiz-
er, depending on its concentration.

¢ Shops Department Wastes
The Main Shops Department, Building TA-3-39, houses most
of the highly versatile machine shop capabliiitles at the
Laboratory. Parts can be machined from almost any metal,
alloy, or other materials. The machining operations gen=-
erate hazardous wastes, Including |ithium metal and |ith-
lum hydride, both of which are reactive.

2.1.3 Chemically Contaminated Equipment

Empty drums, tanks and gas cylinders are typical contaminated
Items. Generation of this type of hazardous waste occurs
throughout the Laboratory facilitlies and produces a wide varlety
of waste types. The hazards are the same as those assoclated
with contamination constituents. Contalners are crushed and
landfilled. Gas cylinders are emptied prior to being landfllled
at Area L.



2.1.4 Explosive Wastes

High explosive waste (HE) Is generated by the Dynamlics Testling
(M) and Design Engineering (WX) Divislon groups In the course of
processing and testing varlious HE materlals. These wastes are
burned at TA~16. Residues from burning HE wastes containing
barium nitrate are considered hazardous due to the residual bar-
lum content, and are landfilled at Area L.

2.2 Hazardous Waste Facilities

The safe handling, treatment, and/or storage of hazardous wastes
I's the responsibility of HSE-7. Dally operations Involving haz-
ardous wastes are performed by Solid Waste Operations. HE wastes
are an exceptlion, thelr treatment being the responsibility of M
and WX Divisions. HSE-7 Is only responsible for residuals from
HE treatment when these residuals are determined to be hazardous
wastes,

Hazardous Waste Facllities (HWF) currently In operation are sum=-
marized in Table 2-2, The flow plan for hazardous wastes within
the Laborafory Is summarized In Figure 2-5.

2.3 Land Use

The communities closest to the Laboratory facilities are Los
Alamos, which Is just north of the Laboratory, and White Rock,
located a few miles to the east-southeast. The total population
of Los Alamos County is between 19,000 and 20,000. Most of Los
Alamos County, as well as adjoining portions of nelghboring San-
doval, Rio Arriba, and Santa Fe Counties, Is undeveloped. The
only significant developments in Los Alamos County are the Lab-
oratory facilities and the associated residential communities.
Large fracts of land In the Jemez Mountains which Ile to the
north, west, and south of Los Alamos are held by the U.S. Forest
Service and the National Park Service.



This area Is largely occupied by plne, fir and aspen forests.
Land ownership distribution for Los Alamos County Is shown In
Figure 2-6. Land zoning maps are not presented because zoning Is
applicable only to the Los Alamos and White Rock townsltes.

Agriculture In the vicinity of the Laboratory Is |imited to home
gardens and some cattle grazing. In the river valleys to the
east, agriculture Is |imited to the cultivation of relatively
small, irrigated plots. Primary crops are corn, chile, tree
fruits, and alfal fa.

2.4 MWeather

Los Alamos has a semiarld, temperate mountaln ciimate. Average
annual precipitation at the Los Alamos Townsite Is approximately
45 cm (18 In). Preciplitation decreases with decreased elevation
to the east. Average annual precipitation In White Rock is 27 cm
(10.5 in). Forty percent of the annual precipitation comes as
thunderstorms In July and August, and the remalning significant
precipitation comes as snowfall from winter storms. The 100 year,
24-hour rainfall event Is about 10 cm (4 in) for Los Alamos.

Summers are generally sunny with moderately warm days and cool
nights. Maximum temperatures are usually below 32°C (90°F).
Night temperatures In the summer generally drop below 16°C
(60°F). Winter temperatures can range from -10°* to =-4°C (-15 to
25°F) at night to -10° to 10°C (80 to 50°F) during the day.

Annual wind rose (1983 data) for Technical Area 59, which Is
located less than one mile northwest of TA-54 Area L , Is shown
In Figure 2-7. The major wind component is from the west-
northwest.



The mountainous terrain at Los Alamos produces a distinct daily
wind pattern. At night, winds tend to flow downward from the
Jemez Mountains generally out of the west-northwest and north-
west. During the day, the pattern reverses and light upslope
winds usually come from the southeast and south-southeast. Los
Alamos Is a generally light wind site with an annual average wind
speed of 2.8 meters per second (6.2 mph). Only twelve percent of
wind speeds in 1983 were greater than 5 meters per second (11,2
mph) and 38 percent were less than 2.5 meters per second (5.6
mph) (Los Alamos National Laboratory, 1983).

2.5 MWells

The municipal and industrial water supply for the Laboratory and
community Is from 17 deep welis In three well flelds and one
gallery. The wells are located on Pajarito Plateau and In can-
yons east of the Laboratory. Water is pumped from the main aqul-
fer, which lies 350 m (1150 ft) to 260 m (850 f+) below the sur-
tace of the plateau. The gallery collects spring discharge from
a perched water zone In the volcanics on the flanks of the moun-
talns west of Los Alamos.

The location of supply wells and the gallery, as well as the
locations of test wells, springs, observation holes, and surface
water sampling stations are shown In Figure 2-8 and are Indlcated
within a three mile radius of TA=54 Area L In Figure 2-2. Surface
water, wells, and spring waters are routinely sampled and anal-
yzed for radionuclides as well as heavy metals, flourides, nl-
trates, carbonates, bicarbonates, silica, sodium, magnesium and
conductivity. Analytical results are published annually by the
Los Alamos Environmental Surveillance Group (HSE-8) and coplies
are submitted annually to the USEPA Reglional Administrator and

" the Director of the NMEID. A copy of the report Environmental

Surveillance at Los Alamos, 1984 Is iIncluded in Appendix
A.



There are three Class V injection wells within the Laboratory
boundary. There is a 2 m (6 ft) diameter by 18 m (60 ft) deep
rock-filled Injection well at TA-16. The well Is used to Inject
boiler blowdown from Building 540. At TA-22, there are two 1.2 m
(4 ft) dlameter by 6 m (20 ft) wells connected in series to in-
Ject rinse water from a printed circuit board operation. All
three wells were Installed under a Federal Facilities Compliance
Agreement between EPA and DOE to eliminate two NPDES outfalls.
None of the iInjection wells are within three miles of the land-
fill facllity, TA=-54 Area L.

2.6 Reglonal Geology

Los Alamos Natlional Laboratory is located on the east-central
edge of the Jemez Mountalins, which are formed by a complex plle
of volcanic rocks along the northwest margin of the Rio Grande
rift In north-central New Mexico (Figure 2-9). The Immense vol-
ume of Pllocene and Quaternary extrusive rocks that represent the
Jemez volcanic fleld covers an area of over 48 km (30 mi) east-
to-west and 80 km (50 ml) north-to-south and Is over 1220 m (4000
ft) in thickness near the center.

‘Although major tectonic features here are dominated by vertical
movements, minor horizontal shift and compressional features
occur In parts of the Colorado Plateau and Southern Rocky Moun=-
taln structures. The stratigraphy, structure, and tectronics of
the Jemez Mountains and surrounding area have been the topics of
a large number of reconnalssance and detalled studies (C.H. Dane,
1948; Kelley, 1954, 1955; Griggs, 1964; Woodward et al., 1972,
1973, 1974). Further information on the geology of the area can
be found in the Part B Application, Volume 1, Section 2.2.4.

2.7 Ground Water

The only aquifer of the Pajarito Plateau capable of providing
municipal and Industrial water supply Is In rocks of the Santa Fe
Group and Puye Formation. The upper surface of this aquifer
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rises westward from the Rio Grande, through the Santa Fe, and Into
the lower part of the Puye beneath the central and western parts
of the plateau. The water in the aquifer moves from the major
recharge area of the Intermountain basins of the Valles Caldera
eastward toward the Rio Grande, where a part is discharged into
the river through seeps and springs. The Intermountaln baslins
are filled with deposits of clay, sand, and gravels which are
underlain by volcanic debris resulting from the collapse of the
caldera. The sediments and volcanics In the basins are highly
permeable and recharge the main aquifer In the Santa Fe Group.
(Purtymun and Johansen 1978; Griggs 1964).

Minor amounts of recharge may occur In the deep canyons contain-
ing perennlal streams on the flanks of the mountains. The Inter-
mittent streams In canyons which are cut Into the plateau add
Ifttie If any recharge to the main aquifer.

Water balance calculations for the area of the Los Alamos facil~-
ities Indicate that the annual evapotranspiration rate exceeds
the annual precipitation rate. The calculations can be found in
Volume 11, Appendix N of the Part B Application. Fléld Investi-
gations have shown that infiltration of precipitation into the
Bandeller Tuff Is essentially zero, furthermore, the moisture
content of the tuff at the Los Alamos facillties Is quite low,
varying from about 0.2 to 2 percent by weight (Abrahams et.al.,
1961). Typlcally, moisture contents greater than four percent
are required to permit migration of moisture In the Bandeller
Tuff.

Flgure 2-10 shows the locations of a number of wells completed In
the Santa Fe and Puye Formations. Also shown are contours drawn
to depict the elevation of the top of the main aquifer and the

depths at which water was encountered in the main aquifer at each
well location. The gradlent on the surface of the aquifer aver-
ages about 11.3 m per km (60 ft per mile) beneath the plateau In
the Puye Formation, with the depth to water decreasing along with
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the gentle slope of the surface of the plateau from about 362 m
(1200 ft) to the west to about 182 m (600 f+) to the east. The
depth to the water table under the Los Alamos facilities ranges
from about 274 m (900 f+) to 365 m (1200 f+) except In the deeper
canyons. The gradient of the aqulifer steepens to about 19 m per
km (100 ft per mile) along the eastern edge of the plateau be-
cause of the lesser permeability of the Santa Fe Group sediments.
The aquifer Is under water table conditions in the western mar-
gin of the plateau and Is artesian along the eastern edge and
along the Rio Grande.

Wells located in the eastern well fields Just west of the Rio
Grande penetrate about 487 m (1600 ft+) of the fine-grained sedi-
ments of the Santa Fe Group. These wells yield an average of 500
gallons per.minute with a specific capacity of elght gallons per
minute per foot of drawdown. Wells in the central part of the
plateau, which are completed In the Puye Formation and coarser
sediments of the Santa Fe Group, are higher ylelding and average
1000 gallons per minute with a specific capacity of about 35
gallons per minute per foot of drawdown.

The chemical quality of the water varies among wells due to local
conditions within the aquifer. In general, the quality of the
water Is good; total dissolved solids (TDS) range from about 200
miligrams per liter to less than 500 miligrams per |iter.

The Tschicoma Formation and the Bandeller Tuff, west of the Pa-
Jarito Plateau on the flank of the mountains, contaln localized,
small bodies of perched water. The Bandelier Tuff contains no
perched water beneath the Pajarito Plateau.

2.8 Surface Water

Because local surface drainage is generally from west to east,
the east flank of the Jemez mountains and the mesa tops drain to
the west to east-trending canyons. The canyons ultimately drain
to the Rio Grande, which flows southward to Cochi+i Dam, then
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through the Rio Grande Basin. Major cities along the Rio Grande
downstream of Los Alamos include Albuquerque, Socorro, Las
Cruces, and El Paso. The Rlo Grande surface waters downstream of
Los Alamos are used for crop Irrigation throughout the Rio Grande
Basin. There are no surface water Intakes for municipal use;
however, wells In the basin are used to supply drinking water to
clties along the basin. Recreational use of local surface water
concelvably affected by the landfil! operation Is |imited to the
Rio Grande and Includes rafting In the river below Los Alamos and
boating and fishing in downstream |akes.

The landfill at TA=54 Area L is located on the top of Meslita del
Buey, bordered to the north by Canada del Buey and to the south
by Pajarito Canyon.

Canada del Buey Is a narrow, deep canyon which heads on the Pa-
Jarito Plateau. The stream flow in the canyon Is Intermittent

and occurs malnly as summer storm runoff. Some perennial flow In
the upper reach of Canada del Buey is waste water released from the
operation of a coolling tower at TA-46, a processing plant hand-
ling non-hazardous wastes (Purtymun 1975), The flow is Insuf-
ficient to mafnfaln surface flow near Area L. The Canada del

Buey drains through White Rock to the Rio Grande. Exploration In
the canyon In 1985 indicates that there Is no perched water In

the alluvium.

Pajarito Canyon Is south of Mesita del Buey and heads on the
flanks of Slerra de los Valles to the west. It drains a large
area, with intermittent flow coming seasonally from spring snow-
melt and summer thunder showers. The alluvium Is t+hin In the
upper reaches of the canyon and thickens eastward. Some Inter-
mittent return flow occurs about one mile southwest of the Mesa,
where the alluvium laps onto a basalt flow. (Purtymun et.al.,
1971). The canyon bottom In this area has been excavated for
gravel or base coarse. Gravel pits In the canyon usually contain
ponded water. Pajarito Canyon drains between Pajarito Acres and
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White Rock, discharging into the Rio Grande.

2.8.1 Elood Frequency and Maximum Discharge of Canyons

Canada del Buey heads at the Pajarito Plateau at an altitude of
2,210 m (7,250ft). Its drainage area is 8.8 km2 (3.4 mi2). The
Canyon's main channel slope Is 0.0208.

Pajarito Canyon heads on the flanks of the Sierra de ]os Val les
at an altitude of 3,170 m (10,400ft). I+ts drainage area Is 27.4
km? (10.58 mi2). The canyon's main channel slope Is 0.039
(Purtymun 1975). '

Flood frequency and maximum discharge for the Canyons are glven
in Table 2-3. Because there are no gauge stations In efther
Canada del Buey or Pajarito Canyon, the flow rates given 1In

Table 2-3 are calculated predictions using precipitation frequen-
cy and the canyon's drainage area.

2.8.2 Rlo Grande Flow Data

Data on flow discharge rates in the Rio Grande Basin has been
analyzed at two stations: below Cochiti Dam and at Otowi Bridge.
Cochotl tDam Is downriver from Los Alamos National Laboratory,
and Otowl Bridge is upriver. Data was avallable for 1973 through
1983 (USGS, 1985).

The 10-year average high flow rate at Cochiti Dam Is 72.6 m3/sec
(3,272 cfs), and occurs in June. The standard deviation for this
average Is 63.2 m3/sec (2233 cfs). The average low at this loca-
tion Is 12 m3/sec (425 cfs), occurring in October, and has a
standard deviation of 6.4 m>/sec (225 cfs). The actual monthiy
flow rates fluctuate within a range of 0.014 m3/sec (0.51 cfs) in
August, 1977, to 229.4 m3/sec (8100 cfs) in May, 1973,
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At the Otowl Bridge location, the 10 year average high flow rate
also occurs in June, with a value of 103.2 m3/sec (3643 cfs) and
a standard deviation of 68.5 m3/sec (2418 cfs). The average low
occurs In October at 17.9 m3/sec (633 cfs), with a standard de-
viation of 6.3 m3/sec (224 cfs). The actual monthly flow rates
fluctuated within a range of 5.5 m3/sec (195 cfs) In August,
1977, to 325.6 m3/sec (11,500 cfs) In June, 1979.

Downriver from the Otowi Station the Rio Grande flows Intc the
Cochiti Reservoir. The Reservoir Is required to malntalin a min-
imum recreation pool! of 50,000 ac ft+, and it Is at this approx-
imate level 99 percent of the time. The average annual release
for water years 1975 through 1984 Is 1,523,950 ac ft. Roughly 200
ac ft of this release Is taken up directly below the dam for
irrigation to the Cochitl and Santa Domlingo Pueblos; the remaln-
der continues through primarily agricultural lands to Its

eventual destination at the Gulf of Mexico.



TABLE 2-1

WASTE HANDLED, TREATED, STORED AND DiSPOSED OF AT LOS ALAMOS

Approx. Annual

Chemlcal

Chemistry and Metal lurgy
Research Buiiding
Radlochemistry Laboratory
Health Research laboratory
- Numerous chemical wastes

Materlals Technology Group

- Chromate and cyanlide plating
solutions

Print Clrcult Board Shop

- Acld/base copper etching/
plating solutlons

Isotope and Structural Chemistry Group
- Concentrated nltric and sulfuric acld
Main Shops Department

= Lithium hydride, 1Ithlum metal

- Halogenated solvents

- Non-hatogenated solvents

Dynamics Testing and Design Englneering
- High Exploslves

- Contaminated burn pad sand

Many LANL Faclllitles

33

19

38

90

26

Varles

Toxlc, Reactive

Corroslve

Corroslve

Reactive

Toxlc

Ignitable

tgnltable,
Reactlive

Toxlic

Basls for Hazard Designation

R&D wastes are comprised of numerous 1lsted
wastes

Listed waste - F007, FO09 -~ toxlc and reactive,
could contain 10,000-20,000 ppm cyanlde

D002 - pH can vary from less than 2 to about 11

D002 ~ pH Is generally less than 2, concentrated
altric acld Is also Ignitable (D001) per
261.21(a)(4) (NMHWMR 201.B.2.a[4]) as an oxidlzer

D003 ~ per 261.23(a)(2),(3), (NMHWMR 201.B.4.a[2],[3])
gas and heat upon rapld reaction with water

Listed waste - F001, F002 - toxlc

Listed waste - FO03 - Ignitable

Listed waste - K044 - also D001, D003, may also
contaln D005 waste

D005 - sand contaminated and tests EP Toxlc for
barfum per 261.24(a) (NMHWMR 201.B.5.a)

Same characterlstics as hazardous materlal con-
taminants



Technlcal Area and Bullding

— or Area Designation

TA-14, 15, 16,
36, and 39

TA-50-01

TA~50-37

TA-54 Area L

TABLE 2-2

SUMMARY OF HAZARDOUS WASTE FACILITIES

LOS ALAMOS NATIONAL LABORATORIES

Yastes Handled
High Explosive

Electrochemistry wastes
Isotope separation wastes
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