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1.0 INTRODUCTION

This application is submitted to the New Mexico Environment Department (NMED) and the
Environmental Protection Agency (EPA) to meet the requirements of the Resource Conservation
and Recovery Act (RCRA) for a Part B Permit Application. This permit application addresses only
storage of possible mixed waste in the surface impoundments located at Technical Area (TA) 53.
These impoundments were identified as mixed waste storage units in the RCRA Part A Permit
Application for mixed waste submitted to the NMED on January 25, 1991. Mixed waste contains
both a hazardous waste, as defined by and regulated under RCRA, and radioactive waste. The
mixed waste in the sludge deposited at the bottoms of the impoundments may include metals,

organic compounds, and low-level radionuclides.

The format of the Part B application generally follows an outline provided in "A Guide for
Preparing RCRA Permit Applications for Existing Storage Facilities”, U.S. EPA, 1982. An outline
of the permit application with citations of the regulations covered by each section is shown in
Table 1-1. The New Mexico Hazardous Waste Management Regulations-6 (HWMR-6) has
incorporated the 1990 Code of Federal Regulations (CFR), Title 40, Parts 260-270; thus, all

regulatory citations in this application will be referenced to the 1990 40 CFR.

Los Alamos National Laboratory (LANL) was issued a Hazardous Waste Facility (HWF) Permit
(Permit Number NM 0890010515-1) by the NMED on November 8, 1989, for hazardous waste
management. The general permitting requirements applicable to hazardous waste management
units are identical to those for mixed waste units; thus, this permit application references those
sections of the operating permit in lieu of resubmitting the information. The general facility
information contained in Section 2.0 of this application was extracted from Volume 1, Revision

4.1, RCRA Part B Permit Application, November 1988, for Los Alamos National Laboratory.
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LANL is a multidisciplinary laboratory. The mission of LANL s - application of science and
tech'nology to solve national problems including weapons deveiopment, energy supply, and
conservation programs, while basic scientific research complements and strengthens its
fundamental technical capabilities. LANL is owned by the U.S. Department of Energy (DOE), and

co-operated by DOE and the University of California.
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TABLE 1-1
%mw'

FORMAT OUTLINE AND REGULATORY REFERENCES

SECTION RCRA REGULATORY REFERENCE'

1.0  INTRODUCTION

2.0 FACILITY DESCRIPTION

2.1 GENERAL DESCRIPTION 270.14(b)(1), 270.14(b)(19), 270.14(d)(1)
2.2 LOCATION INFORMATION 270.14(b)(11), 270.14(b)(19), 270.14(c)(3),
270.14(d)(1), 264.18(a)(b)
2.3 TRAFFIC PATTERNS 270.14(b)(10)
3.0 WASTE CHARACTERIZATION 270.14(b)(2) & (3), 264.13

3.1 SAMPLING AND ANALYSIS STRATEGY

3.2 SAMPLING PROCEDURES

3.3 ANALYTICAL REQUIREMENTS

3.4 QUALITY ASSURANCE/QUALITY CONTROL

3.5 VARIANCES, NONCONFORMANCES, AND CORRECTIVE ACTIONS

40 WASTE MANAGEMENT PRACTICES 270.17(b)&(d), 264.221
4.1 SURFACE IMPOUNDMENTS TA-53-166
NORTHWEST AND NORTHEAST
N 42 SURFACE IMPOUNDMENT
TA-53-166 SOUTH
4.3 SURFACE IMPOUNDMENT OPERATION
AND MAINTENANCE
4.4 EXISTING MONITORING SYSTEMS
45 CERTIFICATION 264.226(c)

5.0 GROUND-WATER MONITORING PROGRAM 270.14(c)(1).(2).(3).(5) & (6),
264.90(b)(4)
6.0 PROCEDURES TO PREVENT HAZARDS

6.1 INSPECTION SCHEDULES AND 270.14(b)(4)&(5), 264.14, 264.15, 264.33,
REQUIREMENTS 270.17(c), 264.226(b)

6.2 INSPECTION RECORDS 264.15

6.3 REMEDIAL ACTIONS 264.15, 264.227

6.4 PREPAREDNESS AND PREVENTION 270.14(b)(9), 264 Subpart C
REQUIREMENTS

6.5 PREVENTATIVE PROCEDURES AND 270.14(b)(8)
EQUIPMENT

\"” 'From Code of Federal Regulations, Title 40, 1990.
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TABLE 1-1

k., FORMAT OUTLINE AND REGULATORY REFERENCES
e (CONTINUED)
SECTION RCRA REGULATORY REFERENCE
7.0 HAZARDOUS WASTE FACILITY CONTINGENCY  270.14 (b)(7), 264 Subpart D
PLAN
7.1 INTRODUCTION
7.2 HAZARDOUS WASTE EMERGENCY 264.37, 264.52
RESPONSE RESOURCES
7.3 NONSUDDEN RELEASES 264.227
7.4 SUDDEN RELEASES 264.51, 264.52(a), 264.227
7.5 SPECIFIC EMERGENCY RESPONSE 264.56
PROCEDURES FOR HAZARDOUS WASTE
UNITS
7.6 EVACUATION 264.52(f)
7.7 SALVAGE AND CLEANUP 264.56
7.8 POST-EMERGENCY ASSESSMENT 264.56
7.9 EMERGENCY RECORDS 264.56
7.10 EMERGENCY REPORTS 264.56
7.11 CONTINGENCY PLAN AMENDMENT 264.54
8.0 PERSONNEL TRAINING 270.14(b)(12), 264.16
B 9.0 CLOSURE AND POST-CLOSURE PLAN 270.14(b)(13), 264.111, 264.112, 264.228(a)
/ 9.1 INTRODUCTION
N 9.2 CLOSURE PROCEDURES AND 264.114, 264.228(a)

DECONTAMINATION
9.3 SAMPLING AND ANALYTICAL

PROCEDURES
9.4 DECONTAMINATION VERIFICATION 264.114
9.5 CLOSURE SCHEDULE 264.113
9.6 CLOSURE CERTIFICATION 264.115

9.7 QUALITY ASSURANCE/
QUALITY CONTROL

9.8 FINAL CLOSURE REPORT 264.115
9.9 POST-CLOSURE PLAN 264.117 through 120 (if applicable)
10.0 CERTIFICATION 270.11

-
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2.0 FACILITY DESCRIPTION

2.1  GENERAL DESCRIPTION

LANL is located in Los Alamos County in north-central New Mexico, approximately 60 miles north-
northeast of Albuquerque and 25 miles northwest of Santa Fe (Figure 2-1). LANL, which
occupies an area of 43 square miles, and the associated residential areas of Los Alamos and
White Rock are situated on the Pajarito Plateau. The plateau consists of a series of finger-like
mesas separated by deep east-west trending canyons; intermittent streams lie at the bottoms of
all of the canyons. The mesa tops range in elevation from approximately 7,800 feet at the flank
of the Jemez Mountains (located to the west of Los Alamos) to about 6,200 feet at their eastern

extent where they terminate above the Rio Grande Valley.
LANL is divided into 51 TAs; 34 of these TAs are developed (Figure 2-2). RCRA-regulated waste
can be generated in many of these areas; however, the only waste management units addressed

in this permit application are the surface impoundments at TA-53.

2.1.1 TA-53 Surface Impoundments

The three surface impoundments located in TA-53 are collectively identified with LANL Structure
No. TA-53-166; in this document, the three impoundments will be distinguished as TA-53-166
Northeast (NE), TA-53-166 Northwest (NW), and TA-53-166 South (S) (Figure 2-3). The largest
impoundment, TA-53-166 S, was constructed in 1985. It is approximately 305 feet in length by
148 feet in width and is 6 feet deep. It is lined with Hypalon (36 mil thick) and has a liquid
storage capacity of 2,580,000 gallons. The two north surface impoundments, constructed in
1969, are 210 feet in length by 210 feet in width and are 6 feet deep. Both have Gunite sides

301215.01.09\SEC2-0 2-1



and bentonite clay bottoms. The north impoundments have liquid storage capacities of 1,629,144
gallons each. The three surface impoundments, which are all currently in operation, may contain
mixed waste in the sludge deposited at the bottoms of the impoundments. The mixed waste may
include metals, organic compounds, and low-level radionuclides. Sections 3.0 and 4.0 of this
document describe waste characterization and waste management practices, respectively, for the

TA-53 surface impoundments.

2.1.2 Topographic Maps

The TA-53 surface impoundments are shown in Figure 2-3. Contour lines on this figure are at
intervals of ten feet, which are sufficient to detail natural drainage in the vicinity of the surface
impoundments. The legal boundaries of LANL are presented in Figure 2-4. Figures 2-3 and 2-4
are topographic maps at scales of 1” = 400" and 1” = 2,500, respectively. As provided in 40 CFR
270.14(b)(19), LANL requests that the NMED accept the maps at these scales due to the size

of the waste management units and the area of LANL.

2.1.3 Wells

The municipal and industrial water supply for LANL and the surrounding community is from 15
deep wells in three well fields and one gallery (industrial use). The wells are located on the
Pajarito Plateau and in canyons east of LANL. Water is pumped from the main aquifer, the
surface of which ranges from approximateiy 850 to 1,150 feet below the surface of the plateau.
The gallery collects spring discharge from a perched water zone in the volcanics on the flanks
of the mountains located west of Los Alamos. The locations of supply wells and the gallery, as
well as the locations of test wells, springs, observation holes, and surface water sampling stations

are shown on Figure 2-5.
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Surface, well, and spring waters are routinely sampled and anz.vze:: for radionuclides as well as
hea\}y metals, fluorides, nitrates, carbonates, bicarbonates, siica, sodium, magnesium, and
conductivity. Analytical results are published annually by the Los Alamos Environmental
Protection Group, Environmental Management 2 (EM-2), formerly Health, Safety, and
Environment 8 (HSE-8). Copies of this publication are submitted annually to the NMED and the

EPA Regional Administrator.

There is one injection well in the vicinity of Los Alamos. This well is located in TA-57 (the Fenton
Hill Site) and discharges through a National Pollutant Discharge Elimination System (NPDES)

outfall, NPDES Serial No. 001 (Figure 2-6).

2.1.4 Wind Rose

An annual wind rose (1983 data) for TA-59, which is located approximately three miles west of
TA-53, is shown in Figure 2-7. The irregular terrain at Los Alamos produces a distinct daily wind
pattern. At night, winds tend to flow down the Pajarito Plateau, generally out of the northwest and
west-northwest in a southwesterly direction. During the day, the pattern reverses and light, up-
slope winds flow predominantly from the southeast and south-southeast. Los Alamos is generally
a light wind site with an annual average wind speed of 2.8 meters per second. Only 12 percent
of wind speeds in 1983 were greater than five meters per second and 38 percent were less than

2.5 meters per second.

2.1.5 Land Use
The communities located closest to LANL are Los Alamos, located just north of LANL, and White

Rock, located east-southeast of LANL (Figure 2-1). The total population of Los Alamos County
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is approximately 19,000. Most of Los Alamos County, as well as adjoining portions of neighboring
Sandoval, Rio Arriba, and Santa Fe Counties, is undeveloped. The only significant developments
in Los Alamos County are the LANL facilities and the associated residential communities. Large
tracts of land in the Jemez Mountains, which lie to the north, west, and south of Los Alamos, are
held by the U.S. Forest Service and the National Park Service. This land is largely occupied by
pine, fir, and aspen forests. Agriculture in the vicinity of LANL is limited to home gardens and
some cattle grazing. In the river valleys to the east, agriculture is limited to the cultivation of

relatively small, irrigated plots. Primary crops are corn, chili, tree fruits, and alfalfa.

22  LOCATION INFORMATION

2.2.1 Seismic Standard

Consistent with the definitions presented in 40 CFR Part 270.2 and the criteria provided in Parts
270.14(b)(11)(i) and 264.18, the TA-53 surface impoundments are existing units and, thus,

seismic design standards are not applicable.

2.2.2 Floodplain Standard

In accordance with 40 CFR 270.14(b)(11)(jii), it can be stated that the TA-53 surface
impoundments are not located within the 100-year floodplain boundary. As required under the
Hazardous and Solid Waste Amendments (HSWA) Module VIII of the HWF permit, LANL has
mapped all 100-year floodplain boundaries within the LANL complex. The mapping procedure

utilized techniques that comply with 40 CFR 270.14(b)(11)(iii).

A report documenting these floodplain mapping procedures is currently in press (McLin, 1991).
Actual floodplain boundary location maps are being finalized which will supplement the floodplain
report. The floodplain boundary maps will reside on LANL's computer-based Autometric™
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Geographic Information System — Mapping Overlay Statistical System (AUTOGIS-MOSS), a
graphic information system database. Final floodplain maps will be plotted at a 1:4,800 scale,

and should be available and submitted to NMED in early September 1991.

2.2.3 Soils
A comprehensive soil survey of Los Alamos County was prepared by Nyhan et al., 1978. This

soil survey classifies the soils according to the soil series, soil type, and soil phase.

The principal parent materials of about 95 percent of the Los Alamos soils are Bandelier Tuff,
volcanic rocks of the Tschicoma Formation, volcaniclastic sedimentary rocks of the Puye
Formation, basaltic rocks of Chino Mesa, and remnants of the El Cajete pumice. The remaining
five percent of the soils were formed from colluvium, alluvium, andesitic rocks of the Paliza
Canyon Formation, Cerro Rubio Quartz Latites, and tuffs associated with sediments of Cerro
Toledo Rhyolite. Textures of these soils range from very fine sandy loams and clay loams to

gravelly, sandy loams and stony, silty clay loams.

The soils in TA-53 are classified as mesic rock outcrop. This land type is found on moderately
sloping to steep mesa tops and edges and consists of about 65% tuff rock outcrop (Figure 2-8).
Included in this unit are about five percent very shallow, undeveloped soils on tuff bedrock, five
percent Hackroy soils, and 25% narrow escarpments. Native vegetation is blue grama, pifion

pine, and one-seed juniper (Nyhan et al., 1978).
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The Bandelier Tuff is formed by a series of ash flows and ash falls which are described as
nonwelded, moderately welded, and welded tuff. The nonwelded, moderately welded, and welded

tuff grade vertically one into the other.

The soils are classified in the Unified Soil Classification System as SM, SM-SC, ML, and CL-ML.
The Hackroy soils range from a sandy loam (SM) in the top eight centimeters of depth to a clay
loam (CL) in depths of from eight to 30 centimeters. Permeability rates range from five to 15
centimeters per hour in the top layers down to 0.5-0.15 centimeters per hour or less in the lower
layers. The shrink-swell potential is low. The available water holding capacity is 0.11 to 0.21

centimeters per centimeter and the soil pH is 6.6 to 7.8.

2.2.4 Geology
2.2.4.1 Regional Geology

LANL is located on the east-central edge of the Jemez Mountains. The Jemez Mountains are
formed by a complex pile of volcanic rocks along the northwest margin of the Rio Grande rift in
north-central New Mexico (Figure 2-9). The immense volume of Pliocene and Quaternary
extrusive rocks that represents the Jemez voicanic field covers an area of over 30 miles east-to-

west and 50 miles north-to-south and is over 4,000 feet in thickness near the center.

The Jemez volcanic field unconformably overlies the eastern part of the Nacimiento uplift and the
southern Chama Basin. The Chama Basin, the San Juan Basin, and the Gallina-Archuleta arch
are part of the Colorado Plateau, whereas the Brazos and Nacimiento uplifts (Figure 2-9) are
generally included with the southern Rocky Mountains (Woodward, 1974). These features

attained their present structural outlines during the Laramide orogeny of Late Cretaceous and
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early Tertiary time. Su/perimposed on these Laramide structures is the Rio Grande rift that began
to form during the Miocene. Volcanism in the Jemez area began in Pliocene time after initial
development of the rift with extrusive rocks accumulating along the western margin of the rift
contemporaneously with late stages of rifting (Woodward, 1974). Initial eruptions were dominantly
mafic to intermediate flows, which probably formed low, coalescing shields. Eruptive activity
culminated in the early Pleistocene with explosive, caldera-forming eruptions of ash-flow tuffs,
which covered most of the shields and formed two calderas, the largest and youngest of which
is the Valles caldera located seven to ten miles west of Los Alamos (Kudo, 1974). Extensive
studies of the Jemez volcanism have been performed by Ross et al. (1961 ), Bailey et al. (1969),

Smith and Bailey (1966, 1968), and Smith et al..(1970).

Major tectonic features here are dominated by vertical movements. Minor horizontal shift and
compressional features, however, occur in parts of the Colorado Plateau and southern Rocky
Mountain structures. The stratigraphy, structure, and tectonics of the Jemez Mountains and
surrounding area have been the topics of a large number of reconnaissance and detailed studies

(c.f., Dane, 1948; Kelley, 1954, 1955; Griggs, 1964; Woodward et al., 1972, 1973, 1974).

2.2.4.2 Site-Specific Geology

TA-53 is located on the western part of the Pajarito Plateau (Figure 2-10), which forms an apron
of volcanic and sedimentary rocks around the eastern flanks of the Jemez Mountains. The
plateau is aligned approximately north-south and is about 20 to 25 miles in length and five to ten
miles wide. It is bounded on the east by White Rock Canyon (which contains the Rio Grande),
on the north and northeast by the Puye escarpment and on the west by Sierra de los Valles. The

Pajarito Plateau slopes gently eastward from an elevation of about 7,500 feet near the mountains
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toward the Rio Grande where it terminates at an elevation of about » 400 feet in steep slopes and
cliffs formed by down cutting of the river. The plateau has been dissected into a number of
narrow mesas by southeastward-trending intermittent streams. The stratigraphy and structural

features of the Pajarito Plateau are described in the following sections.

Stratigraphy

The Pajarito Plateau is underlain by a sequence of sedimentary and volcanic rocks and is typical
of a terrain produced by concurrent sedimentation and volcanism (Figure 2-11). The oldest unit
exposed around the margins of the Pajarito Plateau and penetrated by drill holes on the plateau
is the Miocene Santa Fe Group. The Santa Fe in this area consists of friable to moderately-well
cemented siltstone and sandstones that contains lenses of conglomerate and clay (Purtymun and
Johansen, 1974). Some basalt flows are interbedded with the sediments in the unit. The lower
part of the Santa Fe is comprised of fine arkosic sand and the upper part is composed of very

coarse arkosic sand, latitic gravels, and volcanic detritus.

Overlying the Santa Fe Group are the volcanic rocks of the Tschicoma Formation, which consist
of latite, quartz-latite flows, and pyroclastic rocks. The Tschicoma was extruded through the
Santa Fe Group west of Los Alamos, forming the lower part of the Jemez volcanic pile. The
thickness of the Tschicoma is unknown since the base of the unit is not exposed in the Pajarito

Plateau area.

Interfingering with the Tschicoma and overlying the Santa Fe Group are the conglomerate and
fanglomeratic rocks of the Puye Formation. The Puye contains a thin basal conglomerate

composed of pebble through small boulder-size clasts of quartzite, quartz, granite, and volcanic
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debris in a matrix of coarse sand (Griggs, 1964). Overlying the conglomerate is a thicker
fanglomerate comprised of debris that was washed eastward from the volcanic rocks of the
Tschicoma Formation. The fanglomerate consists of a series of conglomerates and siltstones
with up-to-boulder size clasts in a matrix of silt and sand. Beds of volcanic ash that were water-
lain or possibly represent air fall materials are also present within the Puye Formation. The
overall thickness of the Puye ranges from about 725 feet in the north-central part of the Pajarito
Plateau to 220 to 270 feet along the east edge of the Puye escarpment to 60 to 80 feet at the

north end of White Rock Canyon (Griggs, 1964).

Overlying and interfingering with the conglomerate of the Puye Formation are the basaltic rocks
of Chino Mesa. The basalt, which is over 1,300 feet thick near the volcanic vents near Chino

Mesa (Figure 2-11), thickens southward along the river and thins westward (Griggs, 1964).

The Pajarito Plateau is capped for the most part by the Bandelier Tuff, which ranges in thickness
from about 1,050 feet along the western edge of the plateau to about 260 feet just west of White
Rock. The Bandelier is composed of a basal unit of pebble-size pumice, overlain by a poorly

sorted rhyolite tuff breccia and capped by a cliff-forming welded rhyolite tuff.

Structural Geology

The description of the geologic structure presented here was taken primarily from Griggs (1964).
The geologic structure of surface rocks in the Los Alamos area is simple, although the structure
of underlying rocks may be complex. The regional dip of surface rocks of the Pajarito Plateau
is one to two degrees east. Beds of the Santa Fe Group in the easternmost part of the area dip

gently to the west.

301215.01.00\SEC2-0 2-9



i

The rocks of the Pajarito Plateau are broken by several northward-trending normal faults (Figure
2-12). The Pajarito fault zone lies near the western edge of the plateau in the southern part of
the area. The Bandelier Tuff at the southern edge of the area and on the east side of the Pajarito
fault is downthrown about 300 feet in relation to the tuff on the west side of the fault. The fault
further north splits into two smaller subparallel faults, both downthrown to the east. Displacement

decreases northward until both faults die out. The fault planes dip steeply to the east.

Two other normal fauits, the Rendija Canyon and Guaje Mountain faults, are en echelon to the
Pajarito fault zone and are located to the northeast. These faults are downthrown to the west and
the fault planes dip to the west. The northern most of the faults extends southward for a short
distance subparallel to the northern extension of the Pajarito fault zone. The Bandelier Tuff is
displaced about 50 feet across the en echelon faults. The older Tschicoma Formation, however,
may be displaced as much as 500 feet along the easternmost fault. This difference in

displacement tends to indicate recurring movement along a pre-Bandelier fault.
There are no fauits or fault traces with Holocene displacements that have been located within 200
feet of the TA-53 surface impoundments. This information is provided to demonstrate compliance

with 40 CFR 264.18(a).

2.2.5 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 rises

"The discussion of ground water conditions in the Los Alamos area was extracted primarily from Purtymun and Johansen (1978)
and Griggs (1964).
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westward from the Rio Grande through the Santa Fe Group and into the lower part of the Puye
Formation beneath the central and western parts of the plateau (Figure 2-11). The water in the
aquifer moves from the major recharge area of the intermountain basins of the Valles Caldera
(the apparent western boundary of the aquifer) eastward toward the Rio Grande where a part is
discharged into the river through seeps and springs (Figure 2-13). The ground water fiow rate
in the upper part of the aquifer is estimated to be about 100 feet per year. The intermountain
basins are filled with deposits of clay, sand, and gravels which are underiain by voicanic debris
resuiting from the collapse of the caldera. The sediments and volcanics in the basins are highly

permeable and saturated and recharge the main aquifer in the Santa Fe Group.

Minor amounts of recharge may occur in the deep canyons containing perennial streams on the
flanks of the mountains. The intermittent streams in canyons which are cut into the plateau add
littie if any recharge to the main aquifer. Water balance calculations for the area of LANL indicate
that the annual evapotranspiration rate exceeds the annual precipitation rate. Additionaily, field
investigations have shown that infiltration of precipitation into the Bandelier Tuff is essentially
zero. At depths below ten feet, the volumetric moisture content of the tuff at LANL varies from
about 4 to 6% on the mesas and from approximately 6% to saturation in the canyons with
perched aquifers. In canyons where no perched aquifers are present, the volumetric moisture
content of the tuff at depths below ten feet ranges from about 4 to 10%. If sufficient moisture is
present to permit migration of moisture, unsaturated flow would be the predominant mechanism

of movement in the Bandelier Tuff.

Figure 2-13 shows the locations of a number of wells completed in the Santa Fe Group and Puye

Formation. Also shown are the contours drawn to depict the elevation of the top of the main
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aquifer and the depths at which water was encountered in the main aquifer at each well location.
The gradient on the surface of the aquifer averages about 60 feet per mile beneath the plateau
in the Puye Formation with the depth to water decreasing along with the gentle slope of the
surface of the plateau from about 1,200 feet to the west to about 600 feet to the east. The depth
to the water table under LANL ranges from about 900 to 1,200 feet except in the deeper canyons.
The gradient of the aquifer steepens to about 100 feet per mile along the eastern edge of the
plateau because of the lesser permeability of the Santa Fe Group sediments. The aquifer is
under water table conditions in the western margin of the plateau and is artesian along the

eastern edge and along the Rio Grande.

As expected, wells completed into the high permeability sediments and volcanics of the Santa Fe
Group and Puye Formation are very productive. Wells located in the eastern well field, which
penetrate about 1,600 feet of the fine-grained sediments of the Santa Fe Group, yield an average
of 500 gallons per minute with a specific capacity of eight 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 yielding and average 1,000 gallons per

minute with a specific capacity of about 35 gallons per minute per foot of drawdown.

The chemical quality of water varies among wells due to local conditions within the aquifer. In
general, the quality of water is good; total dissolved solids (TDS) range from about 200 milligrams

per liter to almost 500 milligrams per liter.

The Tschicoma Formation and the Bandelier Tuff, west of the Pajarito Plateau on the flank of the

mountains, contain localized, small bodies of perched water. The Bandelier Tuff contains no
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perched water beneath the Pajarito Plateau. Additional informz.ioii -1 Los Alamos ground water

and vadose zone characteristics is presented in Hydrogeologic Assessment of Technical Area 54,

Areas G and L, Los Alamos National Laboratory (IT Corporation, 1987).

23  TRAFFIC PATTERNS

23.1 General

The rugged topography of alte’rnating mesas and canyons present at LANL limits traffic circulation
to only a few major arterial roads. This road system is shown in Figure 2-2. There are 19 miles
of main highway, 22 miles of TA access roads, and 44 miles of roads in LANL's technical areas.
A total of 85 miles of paved roads are present within LANL (Pan Am World Services Asphalt Road

Maintenance Report, 1986).

The main access route to Los Alamos is State Road 502 (formerly State Road 4). The majority
of traffic to Los Alamos approaches from the east on State Road 502. Alternate access routes

are available on State Roads 4 and 501 from the southeast and southwest, respectively.

The pattern of east-west trending canyons at LANL prohibits north-south automobile travel in
nearly all portions of the laboratory with the exception of Diamond Drive. Los Alamos Canyon
is spanned at Diamond Drive by an 820-feet-long steel arch bridge which was completed in 1951
(Los Alamos National Laboratory, 1984). This bridge provides the main access between LANL

facilities located on either side of Los Alamos Canyon.
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Currently, over 9,000 people are employed at LANL (including LANL personnel and contractors).
Roughly 3,500 people commute to the laboratory daily from communities other than Los Alamos

and White Rock (Los Alamos National Laboratory, 1982).

2.3.2 Waste Collection Areas

Sanitary sewage stored in the TA-53 surface impoundments is generated at many of the technical
areas throughout LANL. This waste is transported to TA-53 by truck on an as-needed basis.
Transport of sanitary liquid waste occurs on nearly all of the roads located within LANL. Liquid
waste generated on-site is transferred to the impoundments via sanitary and radioactive liquid
waste sewer lines, shown in Figure 2-14. There are no storm sewers in the vicinity of the

impoundments.

2.3.3 Routes of Travel

Sanitary liquid waste will be taken from the point of origin to the TA-53 surface impoundments.
Traffic routes which may be used to transport sanitary sewage include Pajarito Road, East Jemez
Road, State Road 4, and West Jemez Road (State Road 501). Transfer of liquid waste generated
within TA-53 is accomplished via sanitary and radioactive liquid waste sewer lines and, therefore,

does not require transport over road surfaces.

2.3.4 Traffic Volumes

According to a report entitled "TA-3 Traffic Study", January 10, 1985, the peak traffic periods are
between 7:15 and 8:15 in the morning and 4:15 and 5:30 in the afternoon. Although the report
is limited to the TA-3 area, a few intersections outside the TA-3 area were examined.

Approximately 5,100 people work in the TA-3 area. Consequently, the data presented in the
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study should reflect the existing traffic conditions at LANL. However, the data for TA-3 will have
higher vehicular volumes than the rest of LANL. Maps depicting vehicular traffic count
movements at various intersections in the vicinity of TA-3 from the cited document are included

in Appendix A.
Based on 1984 traffic counts, the Diamond Drive and Jemez Road intersection had a volume of
3,255 cars during the morning and 2,824 in the afternoon. At the intersection of Diamond Drive

and Pajarito Road, the 1984 afternoon volume was 1,284 cars.

2.3.5 Traffic Control Signals

Traffic flow at LANL is controlled by traffic lights, stop signs, and yield signs. Access to the high-
security technical areas is controlled by security guards and is restricted to vehicles having
specific identification. Only personnel having appropriate security clearance and identification,
or escorted visitors are allowed access to the secured technical areas. Vehicles and personnel
entering these technical areas are subject to periodic search by security personnel. Traffic

signals and signs are located in the vicinity of the hazardous waste management units.

Traffic lights are in place at all major intersections. Traffic signs are used at "T"s throughout Los

Alamos.

2.3.6 Road Load-Bearing Capacity

Roads at Los Alamos carrying the greatest traffic volumes include Diamond Drive, Pajarito Road,
and East and West Jemez Drive. These roads were constructed with a ten-inch-thick base

overiain with a five-inch-thick asphaltic concrete surface. These roads were designed and buiit
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in conformance with American Association of State Highway Transportation Officials (AASHTO)
specification HS-20. This specification is intended to accommodate truck loading capacities of

32,000 pounds per axie. Roads within technical areas are two-lane roads with asphalt surfaces.
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3.0 WASTE CHARACTERIZATION

Waste characterization requirements for the Part B permit application, specified in 40 CFR Part
270.14(b)(2) and (3), include chemical and physical analyses of the waste and a waste analysis
plan. Waste characterization and waste analysis must fulfill the requirements of 40 CFR Part

264.13, which requires a detailed chemical and physical analyses of a representative sample of

the waste.

The waste of concern in the impoundments is the sludge contained in the bottom of the
impoundments. The TA-53-166 NE and NW impoundments have been receiving sanitary waste
since their construction in 1969; they also received radioactive waste until 1989. The TA-53-166
S impoundment received sanitary and radioactive waste from the time of its construction in 1985
until 1989, at which time the influent to the impoundment was modified so that it became the only
impoundment to receive radioactive waste. It periodically may receive sanitary waste from the
other impoundments to maintain appropriate liquid levels and weigh down the liner. As a result
of past disposal practices, mixed waste may have been introduced into the impoundments.
Based on results of past sampling activities, mixed waste in the sludge in the impoundments may
include metals and organic compounds. Administrative controls have been implemented at TA-

53 to prevent mixed waste from entering the influent to the impoundments.

The sampling and analysis plan which will be conducted for the three surface impoundments is
included in this section. This initial sampling and analysis effort is intended to fulfill the
requirements for a detailed chemical and physical analysis of representative sampies of the
waste, as specified in 40 CFR 264.13(a)(1). The three surface impoundments are not intended
to receive mixed waste; to ensure that mixed waste is not being introduced, the initial waste

characterization will be verified annually through sampling and analysis of a representative sample
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of the influent to the NW surface impoundment. Because ... nfluent to the NW surface
impoéundment is the only possible influent source of mixed was.., this sample will be sufficient
to characterize each of the three impoundments. The annual sample will be a grab sample
collected and analyzed for the same liquid sample parameters discussed in Section 3.1 to ensure
that the initial characterization is accurate and up to date. The sample and sampling equipment
will be handled in accordance with the applicable portions of Sections 3.2, 3.3 and 3.4. A grab
sample is considered representative because of the administrative controls which have been

implemented to prevent mixed waste from entering the influent.

3.1 SAMPLING AND ANALYSIS STRATEGY

Samples will be collected using a simple random sample strategy. The procedure for using this
strategy is outlined in SW-846, Volume Il, Part lll. In accordance with this strategy, each surface
impoundment will be subdivided into a grid of (approximately) 10-foot by 10-foot blocks.
TA-53-166 NW and NE will contain 21 rows of 21 blocks, totalling 441 blocks. TA-53-166 S will
contain 18 rows of 36 blocks, totalling 648 blocks. The blocks in each surface impoundment will
be uniquely numbered and 15 blocks will be randomly selected from each surface impoundment
using a random number table or pseudo-random number generator. To maintain random
ordering, these blocks will be sequentially assigned letter designations A through O as they are
randomly selected; i.e., the first block selected is designated Block A, the second Block B, and
so forth to Block O. Figures 3-1 and 3-2 are example schematics. These figures may be used

to locate randomly selected sampling locations.

At the first randomly selected block (Block A) in each surface impoundment, a liquid sample will
be collected at mid-depth of the water column prior to the collection of any sludge samples.

These samples will be taken in addition to the three liquid samples per impoundment collected
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and analyzed as part of an initial sampling effort in 1991. Analytical results for all samples will
be reported upon completion of this sampling and analysis program. The water samples will be
analyzed for target analyte list (TAL) metals and total volatile organic (VOA) and base/neutral/acid
(BNA) extractable compounds. The TAL metals include the TCLP metals, as well as other metals
designated for analysis in the EPA’s Contract Laboratory Program Statement of Work (TAL metals

analysis constitutes total Appendix IX metals analysis).

Sludge samples will be collected within each of the selected blocks, as near to the center of the
block as can be achieved. The depth of the water and approximate depth of the sludge will be
recorded at each sampiing location. |If insufficient sludge is found at a selected block for the
collection of an adequate sample volume, the absence of sufficient volume will be recorded in the
Field Activity Daily Log (see Figure 3-4), and sampling will proceed to the next location. Sample
collection procedures are described in Section 3.2. Sludge samples will be analyzed for TCLP

metals and total VOA and BNA extractable compounds.

At each of the three surface impoundments, an additional confirmatory sludge sample will be
collected at field-designated focations nearest the surface impoundment influents or at areas
where sludge deposition is thickest. These samples will be analyzed for TCLP metals and

organics, total VOA and BNA extractable compounds, and PCBs.

Field quality assurance samples will be prepared in accordance with the following schedule: one
trip blank will accompany each shipping cooler of water samples (containing VOA samples) to the
analytical laboratory. One field blank sample from each surface impoundment will be collected
for the water analysis parameters. At one of the first five sludge sampling locations in each

surface impoundment (Blocks A through E) selected by random process prior to sampling, a field
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duplicate sample will be collected in addition to the normal sample. This duplicate pair will be
designated for TCLP and organic matrix spike/matrix spike duplicate. If insufficient volume is
found at that location, the duplicate will be collected at the next location where sufficient sample

material is found. Field quality control samples are discussed in detail in Section 3.4.

3.2 SAMPLING PROCEDURES

3.2.1 Field Logistics

The sampling site will be examined prior to the start of field sampling to ensure that all required
items are available. Coordination with the responsible group personnel at TA-53 for the use of
storage and staging areas is required. Access is generally unimpeded to the site; however,
access may be restricted to TA-53 at any time during the Meson Physics Facility operations. All
personnel entering TA-53 must sign for a radiation monitoring film badge to be worn while within
TA-53. Site workers must also have received all required radiation worker protection training as

well as appropriate Occupational Safety and Health Administration (OSHA) and RCRA training.

Exact locations for electrical power, "clean zones," and drinking water must be identified prior to
sampling. The waters of the surface impoundments are exclusion zones, and protective clothing
must be worn if contact with surface impoundment waters or sludges is possible. Protective
clothing requirements will be determined by the health and safety officer assigned to the project.
Exclusion zones, access, staging, and decontamination areas will be designated adjacent to each
surface impoundment. Protective clothing shall be donned by personnel within the exclusion
zones. The areas will be selected for ease of ingress and egress to watercraft used for sampling,

monitoring, water sample collection, and for initial sample processing.
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A decontamination area will be designated for decontamination of tools, equipment, and
personnel. (Decontamination procedures are discussed in detail in Section 3.2.8 of this plan.)
All decontamination materials must be stored in drums with proper labels and identifying
information. Efforts will be made to keep the volume of decontamination materials at a minimum.
Persons involved in doing the actual decontamination will generally be dressed in protective
clothing one level below what the exclusion zone workers are required to wear. All personnel and
equipment will be monitored for radioactive contamination prior to leaving an exclusion zone,

central decontamination area, and the surface impoundment field site.

Field measurements for radioactivity and organic vapors shall be made and documented prior to,
during, and after sampling activities at each surface impoundment each day that sampling is in
progress. Qualified radiation protection and health and safety personnel (or designees) are
responsible for this monitoring. Results of monitoring will be used to evaluate possible hazards
existing at the site, evaluate current conditions, and specify personal protective equipment. All
personnel will visually monitor for extreme weather conditions, lightning, or other physical or
environmental hazards which may develop. Personnel will notify the project manager when

unanticipated physical or environmental hazards develop.

3.2.2 Surface Impoundment Ingress/Egress

Ingress and egress to watercraft and the surface impoundments shall occur in exclusion zones
established for that and supporting purposes. Ingress/egress via the slope of the surface
impoundment dike will be aided by installation of a rope or chain and lumber-rung ladder
constructed for that purpose. This ladder will be firmly anchored to the top of the dike surface
by driving 18-inch steel stakes into the dike, one per ladder support. An equivalent device may

be used for ingress/egress if it provides adequate footing and protection for personnel. Anchors
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and rigging shall be inspected prior to each descent or ascent of the ladder. Sampling personnel
shall load equipment and supplies sufficient to collect samples from one designated location into

the watercraft via the ingress/egress ladder within the exclusion zone.

3.2.3 Sampling Point Location

Two persons, in addition to two samplers in the watercraft, are required to assist with sample
point location and provide support from the surface impoundment dike. Sample point locations
will be randomly selected on the imaginary grid of the surface impoundment described in Section
3.1. Personnel, one on each perpendicular leg of the surface impoundment dikes, shall assist
the sample crew in maneuvering the boat to specified sample collection locations. Using a tape
measure or calibrated pace, these sighting personnel will travel from a common corner of the
surface impoundment (a point predetermined to be relative zero feet, northing, and zero feet,
easting, for example) to the correct distance corresponding to the sample location in their
direction. Using hand-held sighting compasses, the sighting personnel shall take a bearing along
the dike-line just walked and then sight a line perpendicular to the dike-line. When the sampling
crew is aligned with each sighting from the dike, the sighting personnel shall hand or verbally
signal. When the sampling crew is within both sighting lines, they will be at the correct sampling
location where they shall anchor and commence sampling. The type of anchoring device used

must be such that it will not damage the impoundment liner.

324 Sludge Sampling Procedures

Surface impoundment sludge samples will be collected at the randomly selected sampling
locations. Sludge depth and consistency cannot be known in advance, because the sludge is
underwater and not directly visible. Consequently, the exact method of sample collection cannot

be specified in advance. Rather, the following alternative sampling methods are proposed which
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can be evaluated as site conditions allow. The project mana~- .hall specify which sampling

method to use.

At each sampling location, depth of water and approximate depth of sludge will be recorded prior
to sludge sample collection. Every attempt shall be made to collect vertical sections of surface
impoundment sludges for representative samples. Three methods are proposed for collection of
sludge samples: the first is using a core tip sampler, the second is using a peristaltic pump, and

the third is a grab sample method.

By the first method, samples may be collected using a stainless-steel sludge sampler with core
tip (requires hammer attachment) or auger tip (requires T-handle) lowered to depth of threaded
extensions. This sampler employs a butterfly valve to prevent sludge escape. The unit can be
fitted with a stainless steel liner, to be capped with removable aluminum foil-lined plastic caps,

for collection of undisturbed core.

Procedure for sludge sample collection using the sludge sampler with core tip:

1. Insert the stainless steel liner into the core barrel and assemble the sludge sampler
with coring tip. Add appropriate length of extension handies and the hammer
attachment.

2. Lower the sludge sampler through the surface impoundment water and sludge to
rest on the bentonite clay bottom. Using the hammer attachment, drive the coring
approximately 1 inch into the bentonite clay bottom. (Do not drive the coring tip
into the Hypalon liner of TA-53-166 S). Activate the butterfly valve to prevent
sludge escape.

3. Extract the sludge sampler and retrieve to the boat.

4. Disassemble the core barrel and cap the stainless steel core liner.

5. Extract the stainless steel core liner from the stainless-steel core barrel. Measure
and record length of the core.
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6. Remove the bentonite plug (optional) from the bottom of the core and transfer the
entire contents, or split of the contents, to a wide-mouth, 2-liter volume (minimum)
amber-glass sample jar. Samples will be split if requested by the NMED.

7. Securely cap the container and carefully rinse with deionized water. Label the
sample container, then place the container in a ziplock bag and custody-tape the
bag.

The second alternative method for collecting representative vertical sections of the surface
impoundment sludges involves vacuuming the sludges from the bottom, and separating the liquids
from solids at the surface. Materials required include a 4- or 6-inch diameter stainless steel pipe;
12-volt, direct-current (DC) peristaltic (or vacuum) pump and tubing; 2-liter vacuum flask or bucket

container; and small diameter (less that 3/4 inch, approximate) glass or stainless-steel tubing (or

flexible plastic tubing internally coated with Teflon™ affixed to a pipe or pole).

Procedure for sludge sample collection using a peristaltic pump:

1. Lower the wide-diameter stainless steel pipe through the surface impoundment
water and sludge to rest on the bentonite bottom. One member of the sampling
team shail hold the pipe in place.

2. Assemble the peristaltic pump tubing, flask, and 12-volt power connections.

3. Lower the rigid tubing (or flexible tubing attached to a pipe or pole) into the
stainless steel pipe until the bottom is encountered.

4. Turn on the peristaltic pump and vacuum sludge into a vacuum flask trap or directly
into a bucket container. Continue vacuuming until sludge no longer remains in the
stainless steel pipe.

5. Allow sludge solids to settle and decant supernatant fluid off the sludge. For
analysis other than volatile organic analysis, separate the liquid from sludge by
gravity filtration through coarse filter paper.

6. Transfer sludge to a 2-liter, wide-mouth amber-glass sample jar.

7. Securely cap the container and carefully rinse with deionized water. Label the

sample container, and place the container in a ziplock bag and custody-tape the
bag.
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If sample team members are unable to collect vertical stratum samples of the sludge due to the
consistency of the sludge or conditions at the site, a third method of sludge sample collection may
be used. This a grab sample method using a Teflon™, glass, or stainless-steel beaker attached
to a pole. This method ignores vertical representation of the sludge stratum and should only be

used when the preferred methods fail.

Sample collection methods will be indicated on the Field Activity Daily Log forms (Figure 3-4) for

every sample collected.

3.25 Water Sampling Procedure

Water samples will be collected at mid-depth of the randomly selected sampling location. Water
samples may be collected by using a peristaltic pump and tubing (preferred), a discreet interval
(zone) sampler, or double check valve bailer. Samples should be collected at the midpoint of the
fluid column. Samples should be placed directly in the appropriate containers and handled with

procedures previously described for the sludges.

3.2.6 Sample Preservation and Handling

Samples will require cooling with ice or other chemical preservation at the time of collection or
during laboratory preparation prior to analysis. All samples require field preservation as soon
after collection as is practical. Sample containers which are prepared with appropriate
preservative at the analytical laboratory may be used to simplify field preservation. Sample
preservation will conform to requirements of SW-846, Volume II, Part Ill. Sample containers will
be precleaned (typically by the original supplier) using EPA quality assurance protocols
appropriate for the intended use of the sample container. Sample container requirements,

preservation, and holding times are listed in Table 3-1.
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Following sample collection, sample container lids shall be fixed tightly to the containers and the
outside of the container carefully rinsed with deionized water. The purpose of the rinse is to
minimize the spreading of radioactive materials via the sample container surfaces. Sealed and
labeled sample containers will be placed in polyethylene ziplock bags as secondary confinement
in the event of leakage or breakage. The secondary sample containers (ziplock bags) will be
sealed with custody tape so that evidence of opening is immediately obvious. Custody tape will
be initialed and dated by a member of the field team. The outside surfaces of the secondary
sample containers will be monitored for radioactivity prior to packaging for transportation to the

analytical laboratory.

Samples will be packaged in shipping coolers, cooled to approximately 4 degrees Celsius (4°C),
with adequate cushioning and absorbent materials to reduce the likelihood of breakage and to
contain fluids should breakage occur. Sample custody, analytical request documentation, and
any additional laboratory-required documentation will be placed in ziplock bags and taped inside
the cooler lid. Any sample with suspect hazardous constituents or with radioactive contamination
greater than or equal to 2 nanocuries per gram must be accompanied by a completed Hazardous
Materials Transfer Form (Figure 3-3a). If analyzed off site, placards bearing the word
"RADIOACTIVE" shall be placed inside the cooler, on top of the packing materials, so as to be
obvious when opening the cooler. All coolers not shipped off site will have placards on the
outside of the coolers. Sample coolers will be sealed with packing tape and radioactivity
measurements will be taken at the cooler. Results of this radiation screening will be clearly
indicated on the outside of the cooler. The project manager is responsible for packaging and
placarding in accordance with Department of Transportation (DOT) regulations (when samples
are transported via ground transportation) or International Air Transport Association (IATA)

regulations (when transported by commercial cargo aircraft). Appropriate waybills will be affixed
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to the shipping coolers for off-site shipment and the samples will be transported to the analytical

laboratory as quickly as is practical.

3.2.7 Field Sample Documentation

Figures 3-3b through 3-8 are examples of the documentation appropriate for field sampling
activities. Preprinted forms which prompt the user for specific information may be used (forms
equivalent to those shown in the figures) and the project manager will keep a field file box for

retaining pertinent information. The purpose of each field document is described below.

Tailgate Safety Meeting Documentation Form (Figure 3-3b). A Tailgate Safety Meeting will be

conducted and documented on the form each morning prior to the start of field activities and any
time changes in site conditions, work scope, or site hazards warrant. The form details location
of the work site, work-site hazards, personal protective clothing to be used, location of emergency
medical facilities, and special equipment or procedures to be used. Each member of the field
team and all personnel on site must sign the form, as well as the person conducting the meeting.

The Tailgate Safety Meeting form is signed by the field supervisor and that supervisor's manager.

Field Activity Daily Log (Figure 3-4). The Field Activity Daily Log is used to record any pertinent

information concerning activities at the site. User of the form is prompted to identify the project
and activity, describe the field activities, note visitors on the site, weather conditions, changes to
plans or specifications, telephone calls, etc. The Field Activity Daily Log is signed and dated by
the person making the entries. More than one field team member may keep Field Activity Daily

Log records.
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Sample Label (Figure 3-5). Each sample collected shall ha:~ - unique sample identification
nurﬁber assigned and recorded on an attached sample label. The sampling number scheme will
be determined prior to start of field work. Sample numbers will contain unique identifiers of
sample location, date, etc. Sample numbers will be recorded on the sample labels with
waterproof, indelible ink (except for VOA samples, which will be labelled using ball point or other
nonsolvent-containing ink). Labels will be of a waterproof material, not plain paper. The sample
label must be completed to include the project name, sample number, collection date/time,
collector's name, sample location, sample media description, preservative, and analysis
requested. For samples analyzed on site, preprinted sample labels containing only the sample

numbers and initials of sample collector may be used.

Sample Collection Log (Figure 3-6). The sample collection log documents sample number, type,

location, and other general descriptive information about each sample taken.

Chain-of-Custody Record (Figure 3-7). The Chain-of-Custody Record documents a sampie's

history from collection through analysis and disposal. Upon collection in the field, every sample
shall be recorded on a Chain-of-Custody Record using the unique sample identification number.
The person(s) collecting the sample must be identified on the form. A sample is considered to
be in a person’s custody when it is in his actual possession, in view after being in his physical
possession, locked so that no one can tamper with it after being in his physical possession, or
in a secured area restricted to authorized personnel. When custody of the sample(s) is passed
from the sample collector to other personnel, the person relinquishing and receiving custody must
sign, date and time-stamp the form so that the custody record remains unbroken. When samples
are consigned to a commercial shipper, the person having custody at that time signs as

relinquisher; the shipper's waybill then becomes part of the custody record, and the receiving
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laboratory signs for receipt upon opening the sample cooler. Chain-of-Custody Records must

remain part of the permanent documentation for field sampling activities.

Request for Analysis Form (Figure 3-8). The Request for Analysis form corresponds to the Chain-

of-Custody Record in that both record information concerning the same group of samples. The
Request for Analysis form provides information for the analytical laboratory on sample size, type,
volume, and preservative; project identification and contact information; analytical tests to perform;
project-specific quality control required; possible sample hazards, if known; and the requested
disposition of the sample following analysis. The Request for Analysis form becomes part of the

permanent project documentation.

3.2.8 Decontamination

Sampling equipment will be cleaned with a nonphosphate detergent before use for each sample
and at the end of sampling. All decontamination procedures shall take place within an exclusion
zone or centralized decontamination designated for that purpose. Methanol or acetone rinses will
not be used in order to not compromise samples taken for volatile organic analyses. Following
wash with detergent, sampling equipment will be rinsed three times with deionized water. The
final deionized water rinse will be collected in a separate container and sampled as a rinsate
blank for the surface impoundment water sample parameters. Following decontamination,
sampling equipment will be monitored for radioactivity. Additional decontamination procedures
to prevent the spread of radioactive contamination may be mandated by the project manager.

Sampling equipment will be decontaminated prior to collecting every sample.
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3.2.9 Waste Disposal

Waste generated during field sampling activities is expected to consist of used personal protective
equipment (gloves, booties, clothing, etc.), paper and packaging type waste, excess sample fluids
and materials, and decontamination solutions. Excess sample fluids and materials and
decontamination solutions may be returned to the surface impoundments. Other waste must be
bagged in polyethylene lined drums and contained on site. All waste generated within an
exclusion zone or designated decontamination area must remain segregated from other wastes
and the contents marked on the outside of the container. All waste will be screened for

radioactivity prior to leaving the sampling site for storage or disposal.

3.3 ANALYTICAL REQUIREMENTS

Test methods for chemical analysis will be performed according to procedures documented in

SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, U.S. EPA, Office

of Solid Waste and Emergency Response, Third Edition, November 1986.

Minimum calibration, operation, and quality control (bias, precision, blank, and matrix effects)
requirements for laboratory analyses shall be performed as listed in the individual analytical

methods of SW-846.

Mass spectra library searches for Tentatively Identified Compounds (TICs) will be performed.
Analytical methods to be used in the analysis of sludge and water samples and target detection
limits are listed in Table 3-2 (TCLP and total metals) and Table 3-3 (organics). Detection limits
are laboratory-determined based upon instrumentation and sample matrix. Sample detection
limits may be greater than the target values indicated in the tables: however, all detection limits

must be below any corresponding regulatory compliance limit.
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3.3.1 Analytical Methods

Summary descriptions of the analytical methods required for this sampling and analysis plan are

provided below:

Toxicity Characteristic Leaching Procedure (TCLP) - Method 1311 (40 CFR Part 261, Appendix

I} determines the mobility of organic and inorganic analytes present in liquid, solid, or multiphasic
wastes. The procedure is a preparatory to chemical analysis by a variety of conventional
techniques, which then determines analyte concentrations in the TCLP leachate. Analyte
concentrations in TCLP leachate determine if wastes exhibit the toxicity characteristic. One-
hundred-gram minimum solid samples are recommended for the analysis; if a smaller sample is
used, the proper ratio of extraction liquid volume to sample weight must be maintained. Liquid
or sludge-type samples are collected in a 2-liter (approximate) amber-glass, wide-mouth jar.

Separate leaching procedures are required for volatiles than for extractable organics and metals.

Inductively Coupled Plasma Emission Spectroscopy (ICP/ES) - Method 6010 and EPA CLP

Inorganic Statement of Work describes the simultaneous or sequential determination of elements
in solution using this instrumentation. Most metallic analytes can be determined using this

method; however, detection limits vary between elements due to their emission characteristics.

Atomic Absorption Spectroscopy - The 7000 Series Methods and EPA CLP Inorganic Statement

of Work describe single element determinations of analytes in solution using these techniques.
The elements of arsenic, selenium, lead, thallium, and several others can routinely be determined
at much lower levels of detection using graphite furnace atomic absorption (GFAA) than is
possible using ICP. Solid samples for metals analysis require preliminary digestions by EPA

methods which are referenced and detailed in SW-846.
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Gas Chromatography/Mass Spectrometry (GC/MS) - Methods 8240 (or 8260) and 8270 determine

volatile and extractable organic compounds, respectively, using chromatographic sample
separation and mass spectrometric compound identification. Samples for volatiles may be directly
purged onto absorbent materials, then desorbed and introduced into a chromatography column;

or first extracted. Extraction methods are referenced and detailed in SW-846.

Gas Chromatography - Method 8080 determines aroclors of PCBs in liquid or solid matrices.

Samples are extracted using a referenced SW-846 procedure, chromatographically separated,
and the resulting chromatogram compared to known standards for analyte concentration

determination.

3.3.2 Laboratory Documentation

Documentation of sample acceptance at the laboratory must be provided to the project manager
following sample screening and log-in. This documentation may consist of signed copies of the
chain of custody, or a letter detailing the field sample numbers accepted. Corresponding
laboratory sample identification numbers should be provided to the project manager. The
laboratory is required to have procedures for minimizing cross contamination of samples and

securing sample custody within the laboratory.

All laboratory analyst notebooks, log sheets, instrument printouts, charts, calculations, etc.,
relevant to analyses of these samples shall be identified and remain retrievable. This information
may be requested by the project manager or quality assurance officer for independent review and

validation.
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The analytical laboratory shall be required to submit summary ~~-ts of analytical results to the
pro}ect manager. At a minimum the summary reports shall contain (1) laboratory review/approval
date and signature; (2) date sample received; (3) sample preparation date; (4) sample analysis
date; (5) preparation and analysis method reference; (6) field sample identification number; (7)
laboratory sample identification number; (8) sample reporting or detection limit; (9) laboratory
quality control sample results including calculated percent recoveries, relative percent differences,
and self-imposed control limits, if applicable; and (10) dilution factors, if required for sample

analysis.

3.4 QUALITY ASSURANCE/QUALITY CONTROL

The project manager is responsible for implementation of quality assurance (QA) policies and
quality control (QC) procedures. A QA/QC officer, independent of this sampling and analysis
task, will assume a quality assurance function and report to the project manager. The
independent QA/QC officer is responsible for conducting quality assurance reviews to include
second-level approvals of nonconformances and variances, primary approval of corrective actions,
and audits of field and laboratory activities and documentation. Reports of all quality assurance
review will be reported to the project manager. Quality assurance review may be requested by
the project manager, or higher level management, or initiated by the individual responsible for the

quality assurance function.

3.4.1 Field Quality Control

Field quality control activities will include collection of quality control samples in addition to the
field documentation requirements previously discussed in Section 3.2.7. Quality control samples
to be collected include duplicate samples, trip blanks, field blanks, and rinsate blanks. Table 3-4

summarizes field quality control samples discussed in this project plan.
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One field duplicate sludge sample will be collected from a randomly selected location of the first
tive samples at each surface impoundment. The field duplicate will be collected using the same
approximate location and analyzed for TCLP metals and total volatile and extractable organics.
Frequency of dupilicate field samples will be no more than 1 per 20 samples, or the total number
of samples collected per surface impoundment. Acceptance limits for field duplicate analyses are
0 to 20 percent relative difference (RPD) per analyte. Due to the suspected heterogeneous
nature of surface impoundment sludges, corrective action is not required for analyte RPDs
exceeding 20 percent. However, poor total precision may indicate poor analytical precision, and

reanalysis may be requested.

Representative organic compounds may be used by the laboratory in matrix spikes for total
organic analysis. Acceptance criteria are not applied to matrix spike percent recoveries for total
organic compounds; however, extreme bias shown by either very high or very low percent

recoveries may indicate matrix interferences.

Confirmatory TCLP organics samples collected from the designated location in the northwest
surface impoundment and nearest the influents of the other surface impoundments will be
requested for full-compound TCLP matrix spikes. Acceptance criteria are not applied to these

matrix spikes, but the percent recoveries can be used to correct the analytical data.

Blank samples collected in the field will include trip blanks and field rinsate blanks. Frequency

of blank sampies shall be no less than 1 in 20 samples, or 1 per surface impoundment.

Trip blanks will be prepared by the analytical laboratory from organic-free, deionized water. Two

40 ml volume VOA vials will be prepared per trip blank sample. Trip blanks will be taken to the
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sampling site and packed one pair per shipping cooler containing VOA samples. Trip blanks
should be assigned a unique sample identification number for tracking purposes, but should not
be identified as blanks to the analytical laboratory. Trip blanks are used to assess VOA sample
integrity and contamination which can occur during handiing and transportation due to the

permeable nature of the septa cap.

Field blanks will be prepared from organic-free, deionized water prepared in bulk from an
analytical laboratory. Field blanks are used to assess sample contamination resulting from poor
field techniques or poor ambient conditions at the site. One container of field-blank water should
be taken to the field each sampling day that water samples are collected. Field-blank water is
used to simulate sampling and should be collected and poured directly into sample containers for
the water analysis parameters. Equipment rinsate blanks are used to assess sample

contamination from improperly cleaned sample equipment.

Instrument calibration and maintenance are field activities subject to quality control procedures.
Field equipment requiring calibration will be limited to radioactivity detection devices and organic
vapor monitoring. Radiation monitoring equipment is the responsibility of field personnel and will

be calibrated and maintained using the manufacturer's instructions and appropriate SOPs.

Field personnel will monitor for organic vapors in the surface impoundment area and may
prescribe additional personal protective devices based upon these measurements. Monitoring
shall be conducted for nonspecific organic vapors using either an HNU Photoionization Detector,
Foxboro Organic Vapor Analyzer, or equivalent instrument. Prior to field activities the organic
vapor will be calibrated by a trained technician using a calibration gas to check instrument

response and ensure proper operation. Each day prior to monitoring at the site, the organic vapor
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analyzer shall be zeroed, set in an area free from organic vapors, response-checked using a
commercially available calibration gas, and then taken to the surface impoundment site for

monitoring.
Field documentation is an integral part of quality assurance and quality control. Field
documentation requirements and procedures are discussed in detail in Section 3.2.7 of this

sampling plan.

3.4.2 Laboratory Quality Control

The analytical laboratory shall operate under a quality assurance program plan which meets the
requirements of SW-846. Quality control procedures in the analytical laboratory are guided by
the laboratory’s quality assurance plan. Laboratory quality control issues, which are specific to
this sampling and analysis plan and are addressed here, include laboratory quality control

samples, documentation, and reporting requirements.

Laboratory quality control samples are required to establish the accuracy and precision of
analytical data in order to determine the quality of the data. Laboratory performance indicated
by laboratory quality control sample results gives indication of the need for corrective action and

allows for evaluation of their effectiveness. Table 3-4 lists laboratory quality control procedures.

For the TCLP parameters, one matrix spike is required per Method 1311 to represent the waste
in any single surface impoundment. Results for the matrix spike are used to correct the analytical
data for comparison to regulatory limits. Acceptance limits are not applied to TCLP matrix spikes;

however, spike percent recoveries which exceed the range 50 to 150 percent recovery may
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indicate matrix interferences. Corrective actions in the form of alternate analytical procedures

may be requested.

At a minimum, the laboratory shall analyze calibration materials, method blank samples, organic
surrogate blanks, and check standards, replicates, and matrix spike samples at the frequency
indicated in Chapter 1 of SW-846. Acceptance criteria for organic surrogate spike analyses and
organic laboratory performance sample analyses will be as specified in the appropriate analytical
methods of SW-846. Additional laboratory quality control samples for determining bias (analytical
accuracy) and precision for inorganic analyses conducted under this project plan are discussed

below:

Accuracy. Analytical accuracy will be determined by analysis of duplicate laboratory control
samples, with each analytical batch containing samples generated under this plan. Laboratory
control samples are blank spikes containing the analytes of interest in a deionized-water matrix.
Accuracy will be calculated as percent recovery or percent deviation from true value. Acceptance
criteria for inorganic control samples are within 75 to 125 percent recovery or historical laboratory

limits of plus or minus three standard deviations about the mean, whichever is more stringent.

Precision. Analytical precision will be determined by calculating the relative percent difference
for parameters analyzed in the duplicate control samples. Relative percent difference is
calculated as the absolute difference between the two resuits, divided by their mean, times 100.
Precision is not mandated by SW-846, but this project will impose advisory precision limits of less

than 20 RPD. Precision measurements exceeding that value may indicate corrective action.
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The analytical laboratory will be notified of the quality control r=~->ments for this sampling and

analysis plan following the decision to proceed with the plan.

3.5 VARIANCES, NONCONFORMANCES, AND CORRECTIVE ACTIONS

Variances are deviations from approved work plans or procedures which are anticipated.
Variance requests and approvals will be documented using a Variance Log (Figure 3-9). All items
recorded on the Variance Log require approval of the project manager and the quality assurance
coordinator. Telephone or verbal approval from the project manager is sufficient to proceed with

the variance. All variances must be documented.

Nonconformances are uncontrolled and unapproved deviations from approved procedures or
project requirements. Nonconformances may be detected and identified by project personnel,
laboratory personnel, or quality assurance personnel. Every nonconformance affecting quality
will be documented on a Nonconformance Report Form (Figure 3-10). Documentation shall
include identification of the person detecting the nonconformance, description of the
nonconformance, methods for correcting the nonconformance or description of the variance
granted, and schedule for completing corrective action, if any. Nonconformances must be
communicated to the project manager and the quality assurance coordinator. Nonconformance

report approvals are required by the project manager by the quality assurance coordinator.

Corrective actions involving nonconformances which seriously affect data quality produced at the
analytical laboratory and which are identified by project personnel must be transmitted in writing
to the laboratory quality assurance director. The laboratory will be requested to develop a

corrective action plan which address the nonconformances identified. Corrective actions
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proposed by the laboratory are subject to the project manager and quality assurance coordinator's

approvals prior to implementation.
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Table 3-1
Sample Containers, Preservation, and Holding Times
Water Sediment/Soil/Sludge
Analyte Group Container Preservative Holding Time Container Preservative Holding Time
Target Analyte Metals 1 liter HNO, 180 days 8 oz. Cool 4°C 6 months
P to pH <2 (Hg - 26 days) WM-G (Hg - 26 days)
Target Compound Volatile 2 x40 ml HCL, 14 days 2 x 120 ml Cool 4°C 14 days
Organics AG septa vials Cool 4°C G vial teflon-lined cap
No headspace
Target Compound Semi- 2 x 1 liter Cool 4°C 7 days extraction, 8 oz. Cool 4°C 7 days extraction
volatile Organics AG plus 40 days for WM-G plus 40 days for
analysis analysis
PCBs 2 x 1 liter Cool 4°C 5 days extraction, 8 oz. Cool 4°C 14 days extraction
AG plus 35 days for WM-G plus 40 days for
analysis analysis
Radioactivity 40 mi None Analyze upon 120 ml None Analyze upon
Screening G vial, no septa receipt G vial receipt
TCLP Metals NA NA NA 2 L AG-WM, None 180 days extraction
100 gram plus 180 days for
analysis (except
Hg - 28 days to
extraction plus 28
days for analysis)
TCLP Organics NA NA NA 2L AG-WM None VOA - 14 day extraction
plus 14 days for analysis;
BNA - 14 day extraction
plus 7 days to extraction
plus 40 days for analysis
P - polyethylene WM-G - wide-mouth glass AG - amber glass G - glass AG-WM - amber glass, wide-mouth
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Table 3-2

Toxicity Characteristic Metals, Target Analyte Metals,
Target Detection Limits, Analytical Methods,
And Instrumentation

Target Detection® EPA SW-846
Analyte Limit (ug/L) Analytical Method Instrumentation®
Aluminum 200 6010 ICP
Antimony 60 6010, 7041 ICP, GFAA
Arsenic® 10 6010, 7060 ICP, GFAA
Barium® 200 6010 icP
Beryllium 5 6010, 7091 ICP, GFAA
Cadmium® 2 6010, 7131 ICP, GFAA
Calcium 5,000 6010, 7140 ICP, FAA
Chromium®@ 10 6010, 7191 ICP, GFAA
Cobait 50 6010 iICP
Copper 25 6010 ICP
Iron 100 6010 ICP
Lead® 5 6010, 7420, 7421 ICP, FAA, GFAA
Magnesium 5,000 6010, 7450 ICP, FAA
Manganese 15 6010 ICP
Mercury® 0.2 7470, 7471 CVAA
Nickel 40 6010 ICP
Potassium 5,000 6010, 7610 ICP, FAA
Selenium® 5 6010, 7740 ICP, GFAA
Silver® 10 6010, 7760 ICP, FAA
Sodium 5,000 6010, 7770 ICP, FAA
Thallium 10 6010, 7841 ICP, GFAA
Vanadium 50 6010 ICP
Zinc 20 6010 ICP
TCLP NA 1311 NA

®  Toxicity characteristic metal.
® Detection limits listed are for clean water. Actual detection limits may be higher depending on sample
composition and matrix type.
@ ICP - Inductively Coupled Plasma Emission Spectroscopy
GFAA - Graphite Furnace Atomic Absomption Spectroscopy
FAA - Flame Atomic Absorption Spectroscopy
CVAA - Cold Vapor Atomic Absorption Spectroscopy
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Table 3-3
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Organic Compound Lists,
Target Detection Limits'®, Analytical Methods, and Instrumentation

EPA SW-846
Analyte (Group) Target Detection Limits Analytical Method Instrumentation
Target Compound 10 ug/l water 8240, or 8260 GC/MS
List Volatiles + 10 Tentatively 10-120 pug/kg sediment
identified Compounds (TICs)
Target Compound 10 pg/l water 8270 GC/MS
List Semi-Volatiles + 20 TICs 330-50,000 pug/kg sediment
PCBs 0.5 - 2.0 ug/l water 8080 GC/EC

1.7 - 170 pa/kg sediment

@ Detection limits expressed as practical quantitation limits.

301215.01.09\3-1103-3.TBL



Radionuclides

sample results)
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Table 34
Summary of Field Quality Control Samples
QC Sample Sample Applicable Acceptance Corrective®
Type Matrix Analyses Frequency Purpose Criteria Action
Trip Blank Water Volatiles Two per shipping  Monitor sample contamination (b) Advisory--no action
cooler containing in field and lab required
samples
Field Blank Water Semi-volatiles One sample daily  Monitor field sample (b) (c) Advisory--no action
Pesticides/PCBs per analysis (can  contamination/air contamination required
Metals, prepare and hold
Radionuclides pending sample
results)
Field Duplicate Soil/Water Volatiles One per Monitor sample variability Analytical method Advisory--no action
impoundment criteria, if applicable required
Equipment Rinsate Water Volatiles One composite Monitor decontamination (b) (c) Advisory--no action
Blank Semi-volatiles per impoundment  effectiveness and sample cross required
Pesticides/PCBs (can prepare and  contamination
Metals, hold pending

@EPA Functional Guidelines for Data Validation may apply.

®)For volatiles and semi-volatiles analysis, if blank shows detectable levels of any common laboratory contaminant (methylene chloride, acetone, 2-butanone, toluene, any
phthalate ester), sample must exhibit that contaminant at a level 210x the quantitation limit to be considered detectable. For all other contaminants, sample must exhibit
the contaminant at a level 25x the quantitation level to be considered detectable.

©For pesticides analysis, if blank shows detectable level of any contaminant, sample must exhibit that contaminant at a level 25x the quantitation limit to be considered
detectable.
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Parameter

Target
Compound
Volatile
Organics

301215.01.00\3-4t03-5.TBL/2

EPA SW-846
Analytical
Method

8240 or 8260

AR

Table 3-5

Summary of Laboratory Quality Control Procedures™

Quality
Control Check

Instrument performance:
mass calibration/ion
abundance pattem

Initial calibration:
instrument sensitivity and
linearity of response

Continuing calibration

Internal standards

Method blank

By Analytical Method

Frequency

Every 12 hours of
analysis time

Five concentration levels;
after each instrument
performance, check prior
to sample analysis

Every 12 hours of
analysis time

All calibration standards,
samples, and blanks

Every 12 hours of
analysis time

Acceptance
Criteria

Per method

Relative response
factors (RRF) within
method limits

Average RRFs <25%
difference

Extracted ion current
profile (EICP);

A -50% to +100%
Retention time shifts

<0.50 minutes

< 5 times quantitation
limit for methylene
chloride, acetone, 2-
butanone; all other
compounds < or = to
quantitation limit

Corrective
Action

Repeat until acceptance
criteria satisfied

Repeat calibration

Repeat calibration

Correct malfunction; re-
analyze sample per
method criteria

Determine source of
contamination, and
document corrective
action; re-extract and re-
analyze samples



Parameter

Target
Compound
Volatile
Organics
(cont'd)

Target
Compound
Semi-Volatile
Organics
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EPA SW-846
Analytical
Method

8240 or 8260

8270
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Table 3-5, Continued

Summary of Laboratory Quality Control Procedures®

Quality
Control Check

System monitoring
compounds

Instrument performance:
mass calibration/ion
abundance pattemn

Initial calibration:
instrument sensitivity and
linearity of response

Continuing calibration

Internal standards

Method blank

By Analytical Method

Frequency

Every method blank,
sample, matrix spike,
matrix spike duplicate;
matrix specific, per
method limits

Every 12 hours

Five concentration levels.
After each performance,
check prior to sample
analysis

Every 12 hours

All calibration standards,
samples and blanks

Each group of samples
of similar matrix and
concentration level (soils)

Acceptance
Criteria

Check instrument and
calculations; re-analyze
per method criteria

Per method

RRFs within method
limits

Average RRFs <25%
difference

EICP A -50% to +100%
Retention time shifts <
0.50 minutes

< 5 times quantitation
limit for phthalate
esters; all other
compounds < or 0= to
quanitation limit

Corrective
Action

Repeat until acceptance
criteria satisfied

Repeat calibration

Repeat calibration

Correct malfunction; re-
analyze sample per
method criteria

Determine source of
contamination; document
corrective action; re-extract
and re-analyze samples



Parameter

Target
Compound
Semi-Volatile
Organics
(cont'd)

Organochlorine

Pesticides and
PCBs
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EPA SW-846
Analytical
Method

8270

8080
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Table 3-5, Continued

Summary of Laboratory Quality Control Procedures®

Quality
Control Check

Surrogate Compounds

GC Column Resolution

Initial calibration

Continuing calibration

Method blank

By Analytical Method

Frequency

Each sample, blank

Prior to each initial
calibration, or each
column and instrument

Three concentration
levels calibration
sequence prior to sample
analysis after resolution
check

Every 12 hours

One per field batch,
every 20 samples, every
14 days, or whenever
similar extraction method
used; whichever more
frequent

Acceptance
Criteria

Matrix specific per
method limits

Per method criteria

Calibration factors and
retention times must
meet method criteria

Calibration factors and
retention times must
meet method criteria

All analytes less than
quantitation limits,
retention times within
windows

Corrective
Action

Re-extract and re-analyze
per method criteria

Change column, detector,
clean system, etc.; repeat
procedure

Repeat calibration

Repeat calibration

Re-extract and re-analyze
all associated samples




.
EPA SW-846
Analytical
Parameter Method

Organochlorine 8080
Pesticides and
PCBs (cont'd)

Metals 6010
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Table 3-5, Continued

Summary of Laboratory Quality Control Procedures®

Quality
Control Check

Instrument blank

Sulfur clean-up blank

Surrogate compounds
Instrument calibration

Initial/continuing calibration
Initial/continuing calibration
blank

Preparation blank

Interference check sample

By Analytical Method

Frequency
First analysis every 12

hours following
calibration

Each sample set
requiring sulfur clean-up

Each sample and blank
Daily, or each setup
After instrument
calibration, 10% or every
two hours

Every calibration, 10% or
two hours

Each batch of digested
samples

Each run or twice per
eight-hour shift

Acceptance
Criteria

Less than 0.5 times
quantitation limits,
retention times within
windows; surrogates
acceptable

All analytes less than
quantitation limits;
surrogate retention
times within windows
60% - 150% recovery

+5% true value

+10% true value

< contract required
detection limits

< contract required
detection limits

+20% of true value

Corrective
Action

Correct malfunction; repeat
calibration sequence, re-
analyze blank, re-inject all
associated samples

Re-extract and re-analyze
all associated samples

Advisory only--no action
Repeat calibration

Correct problem, re-
calibrate and re-analyze
previous ten samples

Correct problem; re-
calibrate and re-analyze all
samples since last blank

Re-digest and re-analyze
all associated samples per
method criteria

Correct problem; re-
calibrate, re-analyze all
samples since last ICS
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Table 3-5, Continued
Summary of Laboratory Quality Control Procedures®
By Analytical Method
EPA SW-846
Analytical Quality Acceptance Corrective
Parameter Method Control Check Frequency Criteria Action
Metals 6010 Duplicate sample analysis Once per field batch per 0%-20% RPD when < Flag data
(cont'd) matrix five times detection
limit; + detection limit
otherwise
Laboratory control sample Once per field batch or 80% - 120% percent Correct problem; re-digest
each digest group recovery {except Ag, and re-analyze all samples
Sb) since last LCS
Serial dilution analysis Once per field batch per + 10% original Flag data
matrix determination
Instrument detection limit Quarterly As determined Not applicable
Inter-element corrections Annually As determined Not applicable
linear range analysis Quarterly + 5% true value Re-analyze
TCLP Metals 1311 Per analytical methods Per analytical methods Per analytical methods Per analytical methiuu.
and 6010
Organics 7000-Series
8260
8270

“Source: EPA Contract Laboratory Program Statement of Work for Inorganic and Organic Analysis (3/90). Not all listed procedures may be applicable to
SW-846 protocols.
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FIGURE 3-1

SCHEMATIC 10-FOOT-SQUARE GRID, NORTHWEST AND NORTHEAST
SURFACE IMPOUNDMENTS, FOR DETERMINING RANDOM SAMPLE LOCATIONS




SOUTH LAGOON

FIGURE 3-2

SCHEMATIC 10-FOOT-SQUARE GRID, SOUTH SURFACE
TMPOUNDMENT, FOR DETERMINING RANDOM SAMPLE LOCATIONS
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HAZARDOUS MATERIALS TRANSFER FORM

Los Alamos Natlonal Laboratory
Los Alamos, New Mexico 875458

HMNo. 37551

SM No.

Date

Compiets entire farm. Plesse type or print, UPON DELIVERY, FORWARD THIS FORM TO THE HAZPACT OFFICE, MS: G728

[ E |Nome

Name

T

slephone Group TA

[

Build.

0

Room Telephonse

Group

TA Build. Room

[31.1 Explosives  []2.1 Flammable Gas
[5]1.2 Explosives
[711.3 Expiosives  [72.3 Poisonous Gas
[ 1.4 Explosives

3 1.8 Very Insensitive Explosives:Blasting Agents
3 1.8 Extreamely inseneitive Detonating Substanoss

Check all that apply. Refer to 49 CFR 173.50 for hazard class definitions.

3 4.1 Flammable Solid

[13.2 Non-Flammabla Compressad Gas [~ 4.2 Spontaneously Combustible Materiel

[ 4.3 Dangerous When Wet

{03 Fiammable and Combustible Liquid [ 6.1 Oxidizer

[ 8.2 Organie Peroxide
3 8.1 Poisonous Materisls

8.2 Infectioua Substance (Etiologlo
Agent)
37 Radiosotive Materlal
)8 Corrasive Materiel
)9 Miscelianeaus Hazardous Materlal
- Other Reguiated Materia!

Form of Materlal [CIComprassed Gae
[Dselid [JUncompressed Gee
Cuiquid [ Cyregenic Material

Chemical Name
[ Metal

[ Powder

Quantity per Container

's this material & limited quantity? [J Yee I No ¥ you do not know the definition of e limited quentity for the haard ciass of your materal, contact
HAZPACT at 7-4127. If your snswar (s ys1 compista and prepare your transter per the Instruotions in 48 CFR for limited quantities. If your anewaer s
no, end you do not heve & Standard Opernﬂnq Procedure approved by the HAZPACT gmoo for this category of material, then contact a HAZPACT
Opcmlonl Repressntative et 7-4127 Radioactiva shipments must Include the Identification of radienuciide, packaging identifloation, activity, transpert
[lndu, and typs of iabel applied,

No. of| Paeckaging Hazard Class | UN/NA |Packeging| Qty. or Gross
Pkge. Used Proper Shipping Name & Divielon | Number | Group | Residue | Welght
Newor

TRANSPORTATION: THIS MATERIAL IS TO BE TRANSPORTED ONLY IN GOVERNMENT VEHICLES!

' certify that the sbova information is correot and that this transfer contains no hezerdous meterigle other than those listed. This is to oomfy that the
above-named materia’s are properly ¢lassified, described, packaged, marked, and iabeled and sre in proper conditien for transportation oaoovamq to the
applicable regulations of the Department of Transportation. Signature:

Dellvered By (Nuclsar Material Handier) Signature Reosived By (Receiving Custodian) Signeture

Date

T Label(s) Reguired Dlves  TNe
ADDITIONAL RADIOACTIVE MATERIAL INFORMATION REQUIRED
TChemical Form: [Physical Form:

Placard(s) Raquired

Transport Index:

Qvas

Radionuslide(s) Radiation Levels Contaot At 1 Mater
Curiee mR /by mR/hr
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Typs Of Labei Total Total

L ey

%\j ‘ Tamper ID. Nucisar Materiat
- T1OT SUrfaces are free from remova. itamination. CJYes [TINo
Hoalth Physics Representative » Pro-Foroe Signature Date

H

Form 1468 (4/91) §T 8082
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L§§ TAILGATE SAFETY MEETING

/" ision/Subsidiary Facility
.. -t Time Job Number
Customer Address:

Specific Location

Type of Work

Chemicals Used

SAFETY TOPICS PRESENTED

Protective Clothing/Equipment

Chemical Hazards

Physical Hazards

Emergency Procedures

Hospital / Clinic Phone ( ) Paramedic Phone ( )

spital Address

Wcial Equipment

Other

ATTENDEES
NAME PRINTED SIGNATURE
Meeting conducted by:
: NAME PRINTED SIGNATURE
§' ui)ervisor Manager
-8-85
FIGURE 3-3b e

TAILGATE SAFETY MEETING DOCUMENTATION FORM



INTERNATIONAL g [DATE
TECHNOLOGY S
CORPORATION > |NO.
z
FIELD ACTIVITY DAILY LOG O SHEET oF
! PROJECT NAME PROJECT NO.
., FIELD ACTIVITY SUBJECT:
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:
VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.
WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

'IT PERSONNEL ON SITE:

SIGNATURE DATE:

FIGURE 3-4 FIELD ACTIVITY DAILY LOG FORM
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INTERNATIONAL F
TECHNOLOGY
CORPORATION

Project Name

Project No

Sample No_

Coliection Date/Time

Collector's Name

Sample Location

Sampie Type/Depth/Description

Anslyze For Preservative
Bottie of Filtered Nonfiltered
23.0-65
FIGURE 3-5

SAMPLE LABEL




INTERNATIONAL OATE
CORPORATION ME
PAGE ___OF ____
PAGE
PROJECT NO.

SAMPLE COLLECTION LOG

PROJECT NAME

SAMPLE NO.

SAMPLE LOCATION

SAMPLE TYPE CONTAINERS AMOUNT
USED COLLECTED
COMPOSITE —  YES NO

COMPOSITE TYPE

DEPTH OF SAMPLE

WEATHER

COMMENTS:

it

!

|

FIGURE 3-6 PREPARED BY:

SAMPLE COLLECTION LOG



COMMENTS: DATE

(Continued) TIME
PAGE __OF ____
PAGE
PROJECT NO.

L

.
1

2

10

11

PREPARED BY:

EGEND |

A SAMPLE COLLECTION LOG 1S TO BE COMPLETED FOR EACH SAMPLE

ALWAYS COMPLETE BOTH SIDES (F SECOND SIDE IS NCT USED. DRAW A LINE THROUGH 1T AND MARK NA FiLL IN CONTROL BLOCK AND
PREPARED BY

. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

DATE: USE MONTH.DAY/YEAR. | E.. 10/30/85
TIME: USE 24-HOURCLOCK 1 E . 1835 FOR635P M

PAGE EACH SAMPLE TEAM SHOULD NUMBER PAGE OFf FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY. L.E  IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24, 2 OF 24 ETC

SAMPLE LOCATION USE BORING OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT), SAMPLING STATION 1 D.. OR
COORDINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

SAMPLE TYPE: USE THE FOLLOWING - SOIL: WATER (SURFACE OR GROUND): AIR (FILTERS, TUBES, AMBIENT, PERSONNEL). SLUDGE;
DRUM CONTENTS. OiL. VEGETATION. WIPE. SEDIMENT.

. COMPOSITE TYPE: L.E.. 2-HOUR, LIST SAMPLE NUMBERS IN COMPOSITE, SPATIAL COMPOSITE.

DEPTH OF SAMPLE: GIVE UNITS, WRITE OUT UNITS SUCH AS INCHES, FEET. DON'T USE ' OR ~
WEATHER APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS

CONTAINERS USED LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL (E G.. 2- IL GLASS: 4 - 40 ML GLASS VIAL. 1 - 400 ML
PLASTIC. 1- 3 INCH STEEL TUBE. 1 - 8 OZ. GLASS JAR)

AMOUNT COLLECTED: VOLUME {N CONTAINERS (E.G. 172 FULL).
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C/C Control No. 1 5 8 1 0 8

PROJECT NAME/NUMBER LAB DESTINATION

SAMPLE TEAM MEMBERS CARRIER/WAYBILL NO.
Sample Sample Date and Time Sample Container Condition on Receipt Disposal
Number Location and Description Collected Tyoe Type (Name and Date) Record No.

Special Instructions:

Possible Sample Hazards:
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4.0 WASTE MANAGEMENT PRACTICES

4.1 SURFACE IMPOUNDMENTS TA-53-166 NORTHEAST AND NORTHWEST

4.1.1 Design Standards

TA-53-166 NE and NW were constructed in 1969. These impoundments are lined with bentonite
clay bottoms and Gunite sides. They are both 210 feet in length by 210 feet in width and 6 feet
deep with liquid storage capacities of 1,629,144 gallons each. Figures 4-1 and 4-2 show the "as-

built" details for these two impoundments.

4111 Dike and Impoundment Design and Construction

The surface impoundments dikes were constructed of materials obtained on-site by excavating
and pulverizing the welded volcanic tuff bedrock (Bandelier Tuff). The Bandelier Tuff in this area
is an ashfall and ashflow tuff which was welded to varying degrees. The pulverized tuff is
essentially a cohesionless soil (Boyd, 1966) which was placed in layers and compacted to 90%

of the maximum density as defined by the Modified Proctor (ASTM D1557).

The impoundments were built with side slopes of 2:1 (horizontal:vertical). The base elevation of
both impoundments is 6,916 feet above sea level (a.s.l.), with maximum water elevations of 6,920
feet a.s.l. The elevation at the top of the berms ranges from a minimum of 6,922 feet a.s.l. on
the south, east, and west sides to 6,927 feet a.s.l. on the north side. There is a 32-foot-wide

berm separating the two impoundments.
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41.1.2 Liner Design

The liners in the two north impoundments consist of a four-inch layer of bentonite clay on the
base of the impoundment and a Gunite liner on the sidewalls. The clay liners were compacted
to 95% of the maximum density as defined by the Modified Proctor (ASTM D1557). Typically,
bentonite clay liners compacted to 95% of the Modified Proctor should yield a permeability of less
than the standard 1 X 107 cm/sec. However, no documentation has been found which confirms
the hydraulic conductivity meets the standard of 1 X 107 cm/sec. The Gunite liners consist of
approximately four to six inches of cement slurry without aggregate (shotcrete) which was sprayed

onto the sides of the impoundments.

4.1.2 Structural Integrity

41.2.1 Stability Analysis of Dikes

A search for design/construction quality control information and literature regarding the two north
surface impoundments has been performed. However, little information was available. LANL is
currently pursuing a contract for geotechnical evaluation of dike integrity of all three
impoundments. The information to be collected will include the results of geotechnical testing
performed to determine the physical properties of the impoundment dikes, soils and foundation
materials, construction quality control records, and geologic maps. This information will be used
in performing a stability analysis of the impoundment dikes. Geotechnical characterization will
most likely include soils/rock testing of foundation materials (i.e. volcanic tuff) and fill materials
used to construct the impoundment dikes and bentonite clay liners. The soils/rock testing will

probably consist of laboratory tests for:

- Sieve analyses, Atterberg limits (plasticity),

301215.01.00/SEC4-0 4-2



» Permeability tests,

« Consolidation tests,

» Triaxial tests and strength testing,

» Direct shear,

* Density and in situ moisture content,

- Standard penetration testing-blow counts (field testing during borings),
 Maximum laboratory density (Proctor),

» Compaction testing,

- Material compliance-sieve analysis, Atterberg limits, etc.,

« Construction observation records, and

* As-built plans.

It is anticipated that stability analysis will be completed within six months from the date of this

submittal.

4122 Bearing Capacity

The information required to determine the bearing capacity of the foundation materials can be
obtained through either cone penetrometer tests (CPT), classification tests, strength tests, or
geotechnical correlations. A site investigation will be conducted to obtain the necessary

information for bearing capacity analysis as part of the proposed geotechnical investigation.

4123 Settlement Potential

An engineering evaluation of consolidation, strength, and classification tests will be performed to

evaluate the potential for differential settlement of the foundation materials due to the loads
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imposed by the impoundments. The indicated tests will be conducted prior to the evaluation of

differential settlement potential as part of the proposed geotechnical investigation.

42  SURFACE IMPOUNDMENT TA-53-166 SOUTH

4.2.1 Design Standards

TA-53-166 S was constructed in 1985 and is lined with Hypalon (36 mil thick). This impoundment
is approximately 305 feet in length and 148 feet in width and is 6 feet deep with a liquid storage
capacity of 2,580,000 gallons. No "as-built" drawings are available; however, the initial design
drawings provided in Figures 4-3, 4-4, and 4-5 represent the final construction. The engineering

certification is included as Appendix B.

42141 Dike and Impoundment Design and Construction

The surface impoundment dikes were constructed of soils obtained on-site by excavating and
pulverizing the welded volcanic tuff bedrock (Bandelier Tuff). The tuff is described in Section
4.1.1.1. The puiverized tuff was placed in layers up to eight inches in loose thickness. Each
layer was then compacted to at least 90% of the maximum density Modified Proctor (ASTM
D1557). The top layer consisted of twelve inches of puiverized tuff and was compacted to at
least 95% of the maximum density Modified Proctor (ASTM D1557). A six-inch sand cushion
layer was placed over the compacted soils in the bottom of the impoundment. This material was
compacted to at least 85% of the maximum density Modified Proctor (ASTM D1557). The surface
of the cushion layer was to be free of all sharp points and edges so that the liner could be placed
on a smooth and uniform surface. The specifications required that the compacted soils be tested
for compaction and confirmed to the specification at least once for every 2,000 square feet of

area and at least three times. Results of nuclear density tests performed at various locations in
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and around this impoundment are given in Appendix C. Nu~~-: density tests are used to

determine the compaction of soil fill materials.

The impoundment was built with side slopes of 2:1 (horizontal:vertical). The base elevation of
the impoundment is 6,910.5 feet a.s.l., with a maximum water elevation of 6,914.5 feeta.s.l. The
elevation at the top of the berms ranges from a minimum of 6,917 feet a.s.l. on the south side

to 6,922 feet a.s.l. on the north side.

42.1.2 Liner Design

The south surface impoundment is lined with a thermoplastic elastomeric lining material consisting
of one ply of fabric reinforcement encapsulated by two plies of Hypalon rubber sheeting. The
reinforcing fabric is a 10 X 10 - 1000 denier polyester scrim with a plain weave. The rubber
sheeting is compounded using Dupont Hypalon 45 rubber polymer specifically formulated for low

water absorption. The liner originally had a twenty-year design life.

The Hypalon liner is 0.036 inches (36 mils) thick. The construction specifications were as follows.
The breaking and tear strength, using Test Methods ASTM D751-Grab Method and Tongue Tear,
were 200 pounds and 80 pounds, respectively. The hydrostatic resistance specifications of the
liner was 250 pounds per square inch (psi) using Test Method ASTM D751, Method A,
Procedure 1. The water absorption specifications, from Test Method ASTM D471, is 2%

maximum (U.S. Department of Energy, 1985).

The liner was installed in panels which were a minimum of 14,000 square feet and a maximum

of 25,000 square feet to minimize the number of field seams required. For the field seams, a
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minimum overlap of six inches was required. All field seams were sealed with a bodied solvent
adhesive and inspected after a 24-hour curing period to ensure the quality of the seaming. The
liner anchor trench details, as well as the field seam and structural steel details, are shown in

Appendix D (Liner Details).

42.2 Structural Integrity
See Sections 4.1.2.1, 4.1.2.2, and 4.1.2.3.

43  SURFACE IMPOUNDMENT OPERATION AND MAINTENANCE

The NE and NW impoundments were originally planned as retention impoundments. After their
construction, however, the impoundments were frequently at a capacity which required discharges
to be made. Growth in the contributing population meant that a third impoundment would need
to be constructed to allow the system to continue as retention/evaporation impoundments. The
south impoundment was constructed but was then diverted into service as a total retention

radioactive liquid waste storage impoundment.

The two-impoundment system is rated at 120,000 gallons per day on a flow-through treatment
basis. Although the piping is arranged to operate the impoundments in any configuration, normal
operation is for flow to proceed through the system from the northwest impoundment to the
northeast impoundment. The system is operated in a batch mode, with discharges occurring two
or three times a year to Los Alamos Canyon through a National Pollutant Discharge Elimination
System (NPDES) outfall, NPDES Serial No. 09S. (Historical information indicates that before the
south impoundment was constructed, discharges from the north impoundments due to overfilling

occurred on a fairly frequent basis.) When the decision is made to discharge to the outfall,
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effluent is sampled according to EPA Form 2C (NPDES) instructions. Parameters include
biological oxygen demand (BOD), chemical oxygen demand (COD), total organic carbon (TOC),
and total suspended solids (TSS), as well as pollutants specified in the NPDES permit. Chlorine
is sometimes added to the impoundments to reduce the TSS and BOD below the NPDES limits

before discharge.

The NE and NW impoundments are each equipped with two AquaAerobics surface turbine
aerators for purposes of aeration and enhanced evaporation. This minimizes the volume of water
discharged to the outfail. In the winter, ice forms on these impoundments and the aerators are
turned off. The aerators are also turned off when a discharge to the outfall is occurring to prevent

unnecessary disturbance of sludge and other bottom sediments.

On occasion, water from the north impoundments is diverted to the adjacent south impoundment
to prevent the latter from drying out, to keep the liner weighted down, and to maintain appropriate
liquid levels in the north impoundments. To accomplish a diversion, the gate between the
northwest and northeast impoundments is closed, and the gate in the distribution box which leads
to the south impoundment is opened for as long as necessary to divert the desired amount of

water.

In the past, liquid radioactive wastewater was discharged to the two north impoundments. Special
provisions have therefore been adopted for working in the area of the impoundments. This
includes treating all equipment associated with the impoundments as radioactive, and working in
close coordination with the Health Physics Operations Group, HS-1, when disposing of this

equipment or working in the area of the impoundments.
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43.1 Overtopping Controls

The maximum water level in the impoundments was set to allow for at least two feet of freeboard.
The 100-year, 24-hour storm event for the region is approximately three inches. Therefore, in the
event of a 100-year, 24-hour storm, multiplied by 1.3 to account for run-off from the dikes, the
freeboard would be at 20.1 inches, or 1.675 feet. The freeboard is visually inspected on a daily

basis.

There is a pipe in the NE impoundment that would allow discharge out the permitted NPDES
outfall in the event the impoundment reached high levels. However, it is still necessary to perform
inspections for freeboard since there is a potential for overtopping if influent or precipitation

exceeds the flow capacity of the NPDES discharge.

4.3.2 Erosion Controls

The mechanism for causing erosion of the dike slope is direct rainfall on the dikes. The site is
located in a semi-arid region. The average annual rainfall in the region is less than 18 inches,
most of which comes during the months of April through October. The slopes were seeded to
encourage vegetation growth; therefore, erosion of the dike material is not expected to be

significant.

44  EXISTING MONITORING SYSTEMS

There are existing monitoring systems in place at the site. See Section 5.0, Ground-Water

Monitoring Program, for information regarding monitoring systems installed at the site.
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45 CERTIFICATION

As previously mentioned, a stability analysis will be completed within 6 months. An engineer's
certification attesting to the as-built design stability of the impoundment dikes will be made after

the geotechnical investigation, described in Section 4.1.2.1, is performed.
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