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I. GENERAL SITE INFORMATION

I.A. Organization and Administration

I.A.1 Responsible Office

The Laboratory is operated for the US Department of Energy

(DOE) by the University of California under Contract W-7405-ENG-

36. The University is under the cognizance of the DOE's Los

Alamos Area Office (LAAO), which reports to the DOE Albuquerque

Operations Office (AL).

I.A.2 Contractors

The University of California is the prime contractor for

those operations involving waste generation and management. The

Zia Company provides the -ajor support work for the Laboratory,

and also generates waste from its activities.

The current organizational structure of the La'. ratory is

shown in Fig. 1. Overall -esponsibility for waste management is

under the direction of the Associate Director for Technical Sup-

port and the Health, Safety and Environment (HSE) Division (Fig.

2).

The Waste Management Group, HSE-7, is accountable for the

operation of all radioactive waste management facilities, the

preparation of the annual ".t aste Management Site an, and initi-

ating, and sometimes granting, exemption:, from s=-.e-specific dis-

posal requirements. (The Environmental Surveillance Group, HSE-

8, and DOE/AL are primary consultants in granting exemptions from

site-specific disposal requirements.) Organizations which gener-

ate radioactive wastes are responsible for the proper identifica-

tion, segregation, and documentation of their wastes for dispos-

al. Waste packaging activities are carried out in large part by

Zia Company janitorial personnel, although some effort is requir-

ed by Laboratory operating groups personnel for certain wastes

[e.g., transuranic (TRU) wastes]. On-site waste transport is

primarily carried out by Zia personnel under the guidelines

established by the Laboratory's waste management and radiation

protection groups. Radiation protection personnel provide gener-

al Laboratory support in the areas of monitoring and general
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waste controls, as well as direct support at the burial/storage

site.

Activities within HSE-7 include radioactive liquid and solid

waste treatment; hazardous chemical waste packaging, `:ansport,

treatment and disposal; and operation of the radioactive and haz-

ardous chemical waste disposal/storage sites. Environmental mon-

itoring at the present and old burial sites is conducted by the

environmental surveillance group, HSE-8. HSE-8 also ensures

overall Laboratory compliance with environmental regulations

related to hazardous materials disposal, impact analyses, and

NEPA reviews required by the DOE/AL Orders 5440.1B.

I.B. General Plant Mission

The principal mission of the Laboratory is the design and

development of weapons for the nation's nuclear arsenal; however,

considerable research and development (R&D) is directed toward

the development of the peaceful uses of nuclear energy including

research on controlled thermonuclear reactions, fission reactors,

nuclear safeguards, laser fusion, and medium energy physics.

Extensive basic research programs in physics, chemistry, metal-

lurgy, mathematics and computers, earth sciences, and electronics

support these efforts. Biomedical and environmental research

includes programs in molecular biology, radiobiology, radioecol-

ogy, and industrial hygiene. Expansion into nonnuclear areas is

represented by applied technology development of solar and

geothermal energy and superconducting power transmission lines.

I.C. Site Description

I.C.1 General Area

The Los Alamos N tional Laboratory and the resident communi-

ties of Los Alamos and White Rock are located in north central

New Mexico on the Pajarito Plateau, situated west of the Rio

Grande on the eastern slopes of the Jemez Mountains (Fig. 3).

The Laboratory was established here during World War II in part

because of the mild climate and relative isolation of the loca-

tion. The Laboratory site covers about 11 129 hectares* (27 500

acres) in and adjacent to Los Alamos County. The surrounding



Fig. 3. Location of Los Alamos



area, including most of Los Alamos County and portions of Sando-

val, Rio Arriba, and Santa Fe Counties, is largely undeveloped

except for those areas occupied by Laboratory facilities and the

associated communities. Large tracts of land in the Jemez Moun-

tains to the north, west, and south of the Laboratory site are

held by the US Forest Service and US National Park Service. This

land is largely covered by pine, fir, and aspen (.:rests and sup-

ports the usual variety of western mountain wildlife. Agricul-

ture is limited to home gardens and some cattle grazing. In the

river valleys to the east, agriculture is limited to the cultiva-

tion of relatively small, irrigated plots. Primary crops are

corn, chili, tree fruits, and alfalfa. Milk is produced in com-

mercial quantities in the neighboring community of Pojoaque. A

more detailed description of the geology, climatology, and econ-

omy of the area is given in the Los Alamos Final Environmental

Impact Statement.1

I.C.2 Waste Management Facilities

Laboratory activities are located in 33 technical areas (TA)

widely spread over the site, as shown in Figs. 4 and 5. Radio-

active waste management facilities include liquid and solid waste

treatment plants with associated effluent control systems, waste

storage or burial locations, and airborne contamination release

points and their associated effluent control systems, that is,

filtration units and monitoring equipment.

The Laboratory is currently utilizing one solid waste dis-

posal site, Area G at TA-54, for radioactive solid waste dispos-

al. Mixed wastes, defined as radioactive wastes that also meet

the hazardous chemical waste definition in 40 CFR 261, are dis-

posed of at the TA-54, Area L hazardous waste disposal site.

High-level, transuranic, and by-product materials are excluded

*In keeping with Laboratory policy, metric dimensions are used

throughout this text with English conversions given in paren-

thenses.
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from the definition of mixed wastes. Most of the Laboratory's

radioactive and hazardous liquid wastes are treated at TA-50.

Similar radioactive liquid wastes are also currently treated at

Building 257 at TA-21; the use of this plant is diminishing as

generating-operations are phased out of TA-21 buildings. Some

liquid radioactive wastes are generated at the LAMPF accelerator

and are held in lagoons at TA-53. Figures 6 through 9 show the

location of these facilities.

Liquid waste treatment processes at TA-21 and TA-50 typical-

ly produce a solid waste with small radioactive residuals in the

liquid and gaseous effluents. Liquid effluents are treated to

DOE Order 5480.1a.II (ERDA Manual Chapter 0524) release limits

prior to discharge into Mortandad Canyon north of TA-50 and to DP

Canyon north of Building 257. Gaseous effluents at each genera-

tion site are managed in compliance with DOE Order 5480.1a.II

(ERDA Manual Chapter 0524) release limits prior to release to the

atmosphere. Solid wastes are packaged at the generation site for

shipment to Area G at TA-54 where they are buried in pits or

shafts if low-level, or stored retrievably if TRU.

I.C.3 Geology and Related Disaster Expectations

TA-50 is between 2207 m (7240 f t) and 2213 m (726'0 f t) in

elevation on a mesa top which slopes southeasterly to an eleva-

tion of about 2024 m (6640 ft) at the end of TA-54 (Fig. 10).

The axial trend of the mesa is southeast, about 6.7 km (4.2 mi)

long and 0.16 km (0.1 mi) to 0.32 km (0.2 mi) wide. The mesa is

bounded on the north and south by canyons cut 14-28 m (45-90 ft)

below the mesa surface . Numerous small side drainages cut the

edges of the mesa . The canyon to the north of TA-50 is Mortandad

Canyon while the canyon to the north of TA-54 is Canada del Buey.

The canyon to the south of both TA-50 and TA-54 is Pajarito Can-

yon.

TA-21, often called DP-West, is on a mesa with features

similar to those of TA-50. However, this mesa is about 2 miles

north and west of TA-54 and its axial trend is easterly. TA-21

is bounded on the south by Los Alamos Canyon and on the north by
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DP Canyon. TA-53, the LAMPF site, is on the mesa just south and

east of TA-21 across Los Alamos Canyon. The features of this

mesa and its canyons are also similar to those at TA-50.

The surface and underlying rocks of these mesas are ashflows

and ashfalls of rhyolite tuff underlain by volcanic b'salts

interbedded with sediments. The tuff is about 75 m (2e6 ft.)

thick. Floods, earthquakes, or volcanic eruptions sufficient to

compromise the integrity of confinement are not likely1,2.

I.C.4 Climate with Frequency and Types of Severe Weather

Los Alamos has a semiarid, temperate mountain climate char-

acterized by clear skies, light winds, dry atmosphere, warm days,

and cool nights. On the whole, the predominant winds are south-

westerly over all sites though more southerly over TA-54. A

daily wind cycle exists with upslope southeast daytime winds and

nighttime drainage winds from the west. Superimposed on the

cycle are significant spatial and daily variation of surface

winds which are caused by the complex terrain.

.Summer maximum temperatures are usually below 32°C (90°F)

with overnight temperatures dropping into the 12 to 15°C (54 to

59°F) range. Winter temperatures are typically in the range of

-10 to 5°C (17 to 41°F) although occasionally temperatures do

drop to near -18°C (0°F) or below.

The average annual precipitati-n is 41 cm (16 in.). Forty

percent or 18 cm (7 in.) is produced by warm-season migratory

storms. Warm season precipitation falls primarily during brief

afternoon thundershowers, especially during July and August. The

balance, about 23 cm (9 in.), is typically cold season migratory

snowstorms.

Although winds at Los Alamos are characteristically light,

strong wind gusts exceeding 27 m/sec (60 mph) are common during

spring months. Historically, no tornadoes have =een reported in

Los Alamos County proper, although the potential for them does

exist. Tangential wind y-nlocities often exceed 1,1 m/sec (70

mph). A funnel cloud was sighted and photographed east of the,

Laboratory boundary in 1982. Dust devils are common during the



warm months, and probably do the most storm damage annually of

any weather phenomenon.

Lightning is sufficiently common over the Pajarito Plateau

that lightning protection is an important consideration applied

to each facility at the Laboratory. There is a high average of

58 thunderstorm days per year at Los Alamos. Hailstones with

diameters up to 0.6 cm (0.25 in .) are common , while 1.3 cm (0.5

in.) hailstones are rather rare . Thundershowers occasionally

generate flash floods in local canyons.

I.C.5 Depth of Groundwater , Locations of Onsite Supply Wells or

Injection Wells, and Location of Groundwater Monitoring

Wells

The main aquifer of the Los Alamos area is the only aquifer

in the area capable of serving as a municipal water supply. The

surface of the aquifer rises westward from the Rio Grande within

the Tesuque Formation into the lower part of the Puye Formation

beneath the central and western part of the plateau (Fig. 11).

Depth to the aquifer is 360 m (1200 ft.) along the western mar-

gin. At TA-21 and TA-53 the aquifer is about 390 m (1280 ft.)

deep , whereas at TA-50 it is 335 m (1100 ft.) deep and at TA-54

the aquifer is 250 m (820 ft .) deep . All water used at the Lab-

oratory is piped from DOE-owned and ZIA-operated wells. Drinking

water wells are well beyond disposal site boundaries (Fig. 12).

Although perched water can occur ephemerally in local can-

yons from weather or continuously from manmade sources , there is

no known perched water between the surface of the mesa at TA-54

and the main aquifer. Since the main aquifer is isolated from

TA-54, there is no hydrologic connection or potential for

recharge to it from solid waste disposal. That is, migration of

waste constituents through more than 250 m (820 ft.) of

unsaturated volcanics and sediments is not likely.

Perched water in canyon alluvium downstream from liquid

effluent discharge areas is monitored with observation holes and

test wells shown in Fig. 13. The main aquifer is monitored by,

taking water samples from municipal supply wells.
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I.D. Quality Assurance

Quality assurance has become an integral part of all waste

management activities. Specific procedures have been developed

for the TRU Waste Certification Plan, the design and construction

of new waste management facilities, operation of existing waste

management facilities, and the instruments and analysis tech-

niques used for environmental surveillance. These procedures are

in compliance with DOE/AL 5700.6A. When nonconformances are

found in an area , the appropriate corrective actions are taken.

I.E. Site Safety Assessment

The Los Alamos Final Environmental Impact Statement)

addressed the impact of waste management activities, including

transportation and disposal. Final safety analysis reports have

been written for the Size Reduction and Treatment Development

facilities. A safety analysis report is being developed for the

Liquid Waste Treatment system at TA-50.

I.F. Emergency Preparedness

Emergency plans exist for each waste facility either as a

stand-alone document or as part of a Standard Operating Proce-

dure. HSE Division and Laboratory-wide plans have also been pre-

pared for the larger scale accidents. These plans include the

agreements made with external agencies, such as the local police

department and hospital, and notification procedures for report-

ing an unusual occurrence as defined by DOE. An Administrative

Requirement (AR) contained in the Health and Safety Manual, AR

9-4, Accidental Oil, Chemical, and Airborne Releases (Append x

A), requires a spill coordinator be designated for each working

area. As well, the Laboratory has a Lab-wide Emergency Coordina-

tor for the larger scale incident. An HSE-Division coordinator

and on-call group personnel are also available during non-working

hours. Together, these measures meet the requirements of DOE/AL

5500.2 and DOE/AL 5500.3.

T.G. Training

On-the-job training and orientation is provided to all per-

sonnel in the areas of facility operations, equipment usage,



safety equipment, and emergency plans. This training is supple-

mented by radiation protection and radioactive waste transporta-

tion and packaging classes as applicable. Safety films/lectures

are also provided on a quarterly basis. Training records are

maintained in the group files.

I.H. Records

Day-to-day operating records are generated and maintained

in accordance with DOE/AL Order 5820.2. The following informa-

tion is recorded as it becomes available:

o Description and quantity of each waste received and the method
and date of storage or disposal (Radioactive Solid Waste Dis-
posal Record form and the Certified Waste Storae Record form,
Fig. 25 and 26).

o Reports and results of inspections and audits.

o Reports of unusual occurrences.

o ?Monitoring, testing, and analytical data.

All records, with the exception of inspection and audit

reports, will be retained permanently. Inspection and audit

records will be held for three years.

I.I. Inspections

Inspections are conducted on a routine basis for all equip-

ment used in waste activities. At Area G and L, all pits,

shafts, and fences are also inspected for any signs of damage or

site intrusion. Appendix B provides a copy of the general forms

used at waste management facilities. The program for the liquid

waste treatment facility is under development and will be acti-

vated in the next year. All other facilities have an active

inspection program.

I.J. Environmental Monitoring

HSE-8, is responsible for environmental sampling and moni-

toring at the Los Alar:s National Laboratory. The most recent

edition of the Laboratory's annual Environmental'Surveillance

Report states the Laboratory's ongoing commitment to comply with



applicable environmental regulations; i.e., "...it [Environmental

Monitoring] helps fulfill the Laboratory's policy to protect the

general public, employees, and environment from any h;rm that

could be ca ed by Laboratory activities and to reduce environ-

mental impacts to the greatest degree practicable."3 The annual

environmental reports are prepared in keeping with this policy

and DOE requirements to assess and document possible influences

of operations on the environment. As part of these reports, the

HSE-8 provides the DOE with review of environmental surveillance

activities at waste management sites to document compliance with

appropriate standards, and identify possible undesirable trends.

Details of the monitoring program are contained in Appendix C.

I.K Closure/Post-Closure

I.K.1 General Closure /Post-Closure Information

This plan identifies all steps that will be necessary to

close a facility at the end of its operating life or to partially

close a facility at any point during its intended operating life.

Radioactive waste treatment, storage, and disposal facilities at

the Los Alamos National Laboratory consist of chemical treatment,

compaction, size reduction, controlled air incineration, TRU

storage, and landfill disposal.

I.K.2 Closure Performance Standard

The closure plans are designed to meet the following per-

formance standards:

o Protect human health and the environment

o Prevent the escape of waste, waste constituents, leachate,

contaminated rainfall, or waste decomposition products to the

ground, surface waters, or atmosphere

I.K.3 Partial and Final Closure

The Laboratory's radioactive waste facilities are to be

closed in the year 2100. All radioactive wastes will be recy-

cled, treated, and/or disposed of prior to closure.

Partial closure of treatment facilities may occur to accom-

modate upgrading of facilities to handle new wastes or to use new

technology. No such partial closures are now anticipated.



Closure of individual landfill shafts or pits located at

TA-54 is ongoing and performed as they are filled.

I.K.4 Groundwater Monitoring

In accordance with the provisions of hazardous chemical

waste regulations, Los Alamos National Laboratory has applied for

a ground water monitoring waiver for TA-54. Ground water moni-

toring is only applicable to the Laboratory's landfill opera-

tions, both of which are at TA-54. The waiver request is based

on the determination that average annual precipitation is equaled

or exceeded by runoff and evapotranspiration resulting in nega-

tive percolation rates . Therefore, ground water monitoring at

the disposal sites is only as described in Appendix D. Vadose

zone monitoring at Area L is to be performed as described in

Appendix E.

I.K.5 Personal Protection

Good industrial hygiene practices shall be followed during

all phases of closure and post-closure to protect employees from

exposure to waste constituents. Normal Los 'iamos National

Laboratory operating procedures require that the Laboratory's

Industrial Hygiene Group (HSE-5) and Radiation Protection Group

(HSE-1) survey a site prior to personnel entry and specify pro-

tective clothing and respiratory protection equipment. Con-

taminated protective clothing and protection equipment shall be

treated as radioactive and either decontaminated or disposed of

in compliance with appropriate regulations.

I.K.6 Post-Closure Care Office

The following is the office to which contact may be made

concerning the facility during the post-closure care period.

Area Manager

Los Alamos Area Office

U.S. Department of Energy

Los Alamos, New Mexico 87544
(505) 667-5105



I.K.7 Security

Low-level radioactive wastes have been handled and buried

at TA-54. TA-54 will therefore be under the permanent care of

the DOE or other authorized federal agency. Fences and site

security will be maintained in perpetuity to prohibit public

access and to meet DOE requirements for radiation protection.

I.K.8 Individual Closure Plans

Details of thr- closure plans for individual Los Alamos

radioactive waste facilities will be developed at the time the

facility is declared to ,e a surplus facility. The closure plan

that will be developed for Area G is further complicated pending

the results of environmental studies that still must be perform-

ed. The study of buried TRU waste and what to do with it (funded

in FY 1987) is one such study.

I.K.9 Post-Closure

Post-closure activities would include the following items:

1. The site shall be inspected semiannually or more

frequently determined necessary, checking:

(a) the cover system for integrity, settlement,

and erosion,

(b) the site drainage system for any blockages or

evidence of poor function,

(c) the integrity of the fence, gate and lock, and

(d) the condition of surveyed benchmarks.

2. Repairs shall be made to any of the items mentioned in

activity No. 1 should the inspection reveal conditions

requiring further attention for the proper function of

the closure system.

3. Environmental sampling and monitoring programs at Area

L will be consistent with key contaminants relative to

environmental surveillance of the Laboratory waste



management activities ( see Appendices C, D, and E for

details of present and proposed monitoring).

4. Records shall be kept of inspections , repairs,

sampling , and analytical results for the duration of

post-closure care activities.

The design of the closure and post-closure plans will be

based in large part on data developed for Los Alamos National

Laboratory ' s Ground Water Monitoring Waiver Request. To date,

conclusions have been made that the site has a low infiltration

rate, under worst case conditions , and that past storage of free

liquids was of insufficient volume to have a potential impact on

the main aquifer 250 m ( 820 ft ) below the site.



II. RADIOACTIVE WASTE MANAGEMENT

II.A. Radioactive Waste Management Facilities

II.A.1 Locations

Locations of major radioactive waste management facilities

are shown in Fig. 14. Facilities include liquid waste treatment

plants with associated effluent control systems, solid waste

treatment , storage , and burial locations, and locations ofair-

borne contamination release points and their associated effluent

control systems, that is, filtration units and monitoring equip-

ment.

II.A.2 Treatment Facilities

Liquid waste treatment facilities at the Laboratory include

a 950-L/min (250-gal./min) chemical-treatment and ion-exchange

plant and a 95-L/min (25-gal./min) pretreatment plant at T&-50-1,

a 475-L/min (125-gal./min) chemical treatment plant at TA-21-257,

and a large number of storage building and neutralization and/or

pumping stations. Figure 15 indicates the sites served directly

by pipeline collection systems and those sites served by loading

stations for trucking liquid waste to TA-50.

Three solid waste treatment facilities are in use at the

Laboratory. A compactor-baler is located at Area G, TA-54 for

the compaction of low-level solid waste. The Size Reduction

Facility, at TA-50-69, is designed to repackage and reduce the

volume of TRU-metallic waste items such as glove boxes , process

equipment, and ductwork. A modified, controlled-air incinerator,

housed in the Treatment Development Facility (TDF) at TA-50-37,

was designed and constructed to develop methods to reduce volume,

stablize chemical composition, and eliminate combustibility of

defense TRU wastes.

II.A.3 Storage Facilities

As of 1971, the disposal of all waste defined as transur-

anic was modified to twenty-year storage. These storage facili-

ties consist of pads, shafts, and trenches located at Area G, TA-

54, and Area T, TA-21.
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II.A.4 Disposal Facilities

The only currently operating disposal site for radioactive

solid waste at Los Alamos is Area G, TA-54. In FY 1977, the

active portion of the site was expanded to a total of 25.5 hec-

tares (63 acres); future expansions of this area are planned.

Burial facilities within the area include pits and shafts of

varying dimensions.

II.B. Description of Radioactive Waste Generating Process

Low-level waste is the largest volume of radioactive waste

generated at Los Alamos. Averages from the last several years

indicate that approximately eighty-nine percent of the total

radioactive solid waste volume is low-level waste, ten percent is

TRU, and one percent is mixed waste. The volume of decontamina-

tion and decommissioning (D & D) waste varies from project to

project and has been incorporated into the low-level and TRU

waste volumes. High-level wastes are not generated at the Labor-

atory. Flow diagrams of the generation and disposition of radio-

active solid waste at the Laboratory are presented in Fig. 16.

II.C. Solid Radioactive Waste Inventories

Actual volumes and acitivities of low-level solid waste

generated and disposed of at Los Alamos are submitted as part of

the DOE Solid Waste Information Management System (SWIMS).

Inventory and projection data on TRU waste are submitted annually

to the DOE Integrated Data Base System. A summary of the infor-

mation submitted for FY 1984 is presented in Table I and projec-

tions for FY 1985 are presented in Table II. The large varia-

tions in waste volumes and radioactive content result primarily

from program changes, facility D & D activities, and general

Laboratory area cleanup programs.

In recent years, there has been no D & D waste generated at

the Laboratory that has been funded through the surplus facili-

ties program. In FY 1985, the generation of 375 m3 (13 238 ft3)

of low-level waste is projected from the program funded decommis-

sioning of the TA-2 Water Boiler Reactor.
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TABLE I

WASTE BURIED/STORED REPORTED

FY 1984

Radio-
Waste
Category

Buried ( B) Volume
Stored ( S ) (m3)

activity
(Ci )a

Radionuclide Content (g)
P U Am U/Th

1 - CH-TRU S 376.4 57148.6 77885;4 34.6 350929.9

2 - U/Th B 1913.6 2.5 7092110

3 - MFP B 129.4 269.1

4 - M:.? B 274.7 6367.2

5 - H-3 B 312.8 150804

6 - RH-TRU S 1.7 360.6 4.9 19.7

- Alpha B 2362.7 34.0 35.2 5.1 6.2

TOTALS 5371.3 214986 77925.5 39.7 7443055.8

a Total activity of all contaminants.

TABLE II

PROJECTIONS OF WASTE BURIED/STORED AT LOS ALAMOSa

FY 1985

Waste Buried (B)

Category Stored (S) Volume m3

1 - CH-TRUE

2 - U/Th

3 - M F?

4 - MA?

5 H

6 - RH-TRU

7 - Alpha

S

B

B

B

B

S

B

338

1200

975

350

300

5

3000

a Exclusive of any major D&D project(s) that may be added, but
which are not currently planned, and of any significant vol-
ume of off -site waste.

b 226Ra and 233U are treated as TRU waste at concentrations

>100 nCi/g.



Low-level mixed waste is generated at the Laboratory. The

type of waste involved and projected annual generation rates are

summarized in Table III.

TABLE III

LOW-LEVEL MIXED WASTE GENERATED AT LOS ALAMOS

Chemical Composition
Including Radioactive -knnual Generation

Description Constituents Rate (m3)

Scintillation Benzene , Toluene 10

Vials X ylene; Pu, 3H, 14C,
3 2P

Lithium

Hydride

Pieces/Fragments
LiH; 238U

of 1

Miscellaneous

Chemicals

Variable Chemical

Composition and
Radioactive Contamination

1

II.D. Radioactive Waste 3nagement Operations

II.D.1 Treatment Facilities

II.D.1.1 Liquid Waste Treatment, TA-50

The TA-50 facility4-8 (Fig. 17) provides a neutralization

chamber, flash mixers, chemical feeders, flocculator-clarifiers,

distributor for C02, ion-exchange columns, spent regenerant stor-

age-treatment tank, vacuum filter, and wiped film evaporator.

Chemicals used for separation and concentration of alpha emitting

radionuclides include ferric sulphate, lime, and coagulant aids.

A wiped-film evaporator has been installed at TA-50 to con-

centrate high-nitrate waste streams; start up is awaiting re-

design of the fire safety system in the oil heater. Operations

re expected to begin in late FY 1985 or early FY 1986.

The sludge produced by chemical treatment is dewatered by

vacuum filtration to 25-40% solids, placed in lined 210-L (55

gal.) steel drums (if the TRU radionuclide activity is >100

nCi/g) and forwarded to the solid waste disposal/storage area at

Area G. (At this time, all the sludge is >100n Ci/g.) The





sludge looks like wet clay, with no free water. To further in-

sure the absence of free water, some 10 pounds of Portland cement

powder is placed in the bottom of the drum liner before the

sludge is added and another 10 pounds of cement is placed on top

of the sludge after the drum is filled. Drum liners are 2.3-mm

(90-mil) black, cross-linked, high-density polyethylene units

that provide, with the steel overpack, a package expected to

maintain its integrity in storage for a minimum Df 20 years.

During the period April 1983 through December 1984, liquid

process wastes from the Plutonium Facility have been pretreated

before treatment in the main TA-50 plant. This resulted in the

removal of more than 99% of the Am and Pu, which was incorporated

in 83 drums, each containing 140 L ( 6 gal.) of cement paste.

cement paste. For this period, the total 238,239,240Pu contained

in these drums was 103 Ci while 241Am was 121 Ci.

The TRU content of the TA-50 plant vacuum filter sludge

declined from about 2700 nCi/g in January of 1983 to about 100

nCi/g in October 1983. Cleanup operations and an extensive shut

down period (while the vacuum filter was being replaced) have

kept the vacuum filter sludge slightly above 100 nCi/g. It is

expected that in 1985, this value will drop below 100 nCi/g,

allowing this waste to be buried as low-level.

In CY 1984, the TA-50 plant treated 3.49 x 107 liters (9.18

x 106 gal.) of liquid waste containing 9.8 Ci of Pu and Am.

Effluents discharged contained 22.4 mCi of Pu and Am. The urani-

um content was negligible. The vacuum filter at TA-SO was used

to dewater sludge which was placed in 387 drums. This sludge

contained 4.35 Ci of Am and 4.8 Ci of Pu. All but 62 of the 809

drums contained over 100 nCi/g of ,m and Pu.

II.D.1.2 Liquid Waste Treatment, TA-21-257

This plant5-9 (Fig. 18) provides a bar screen, grit cham-

ber, raw waste storage, flash mixer, chemical feeders, floccula-

tor, sedimentation tank, filter sump, pressure filter, and treat-

ed waste storage tanks for treatment of low-level radioactive

wastes. In CY 1984, 3.46 x 106 L (9.1 x 105gal.) of waste con-

taining about 0.1 Ci of alpha radioactivity were treated. About





3.9 mCi of gross-alpha activity were discharged from this facil-

i ty.

During CY 1983, a pug mill which had been used to make

cement paste from the chemical sludge from this plant was replac-

ed with a vacuum filter. All of the dewatered sludge from the

vacuum filter contained less than 100 nCi/g TRU in CY 1984.

Sludge in 130 of the 210-L (55-gal.) drums from the vacuum filter

amounted to 27 300 L (12 480 gal.) and 0.5 Ci of alpha activity.

All uranium processing at TA-21 has stopped. After clean-

up and processing of the sludge backlog, operations of the TA-21-

257 plant will be reduced.

II.D.1.3 Compactor, Area G

Low-level waste at Los Alamos is required to be segregated

into compactible and noncompactible categories by generators.

Compactible waste is defined as:

Solid waste consisting of trash-type materials
such as paper, plastic, rubber, and small
items of glassware up to 1-gallon in size.
Small items such as short lengths of pipe or
conduit, small pieces of wood or sheet metal,
may be included in compactibles; larger wood
or metal items are to be excluded. Also.ex-
cluded are any waste chemicals, free or
absorbed liquids, biological waste, pressur-
ized containers, or other hazardous
ma terials. 10

The majority of this type of waste is received in 0.06 m3

(2 ft3) boxes inside dumpsters. Boxes are limited to a maximum

weight of 13.6 kg (30 lb). Dumpsters are directed after inspec-

tion to the compactor area where they are unloaded into a large

bin. The boxes are removed by the operator from the bin and hand

fed into the compactor. This process is continued between com-

pacting cycles until a bale 0.4 m3 (14 ft3) in size and weighing

approximately 200 kg (440 lb) is formed. This bale is banded,

wrapped and sealed in plastic, and placed in the'disposal pit.

An average 5:1 volume reduction ratio is achieved with this type

waste. Specific attributes, besides reduced volume, include min-

imizing the combustibility of the waste and the potential for

future pit subsidence. The Los Alamos compactor-baler acquired



in 1977 at a cost of approximately $ 30,000 , through 1984 has com-

pacted 8321 m3 (293 731 ft3) of waste to a burial volume of

1270.0 m3 (44 831 ft3), for an overall volume reduction of 5.0:1.

II.D.1.4 Size Reduction Facility , TA-50-69

The Los Alamos TRU Waste Size Reduction Facility (SRF) is a

production- oriented prototype designed to repackage and reduce

the volume of various types of metallic waste items such as glove

boxes , process equipment , and ductwork . The original concept of

the SRF was developed in mid - 1979 as part of the overall process

of decontamination / rehabilitation of an old Los Alamos plutonium-

processing facility. In addition to packaging waste in an appro-

priate container for eventual disposal at the Waste Isolation

?ilot Plant (WIPP), SRF treatment reduces waste volume , handling,

and disposal costs substantially. Thrc'._gh FY 1983, approximately

2550 m3 (90 400 ft3) of various metallic wastes requiring SRF

processing had accumulated in storage at the Los Alamos Area G,

TA-54, waste disposal site.

The SRF enclosure is divided into four modules according to

function . These include an airlock module, a disassembly module,

a cutting module , and a packaging / bagout module ( Fig. ''9).

To process a waste item, the package is placed ``. zo the SRF

building and the building locked. External packaging is removed

and the item is brought into the airlock . The item passes from

the airlock to the disassembly area where attached combustible

items are removed . It is then moved into the cutting area where

a plasma torch cuts it into smaller pieces for packaging. The

pieces are placed into accepted WIPP containers in the bagout

area. The crate or drum is then sealed for storage at Area C.

Operations with TRU waste in the SRF were initiate' in

August 1983 . Through September 1984, a total volur.. e of 76 m3

(2684 ft3 ) of TRU waste has been processed , resulti n g in an out-

put volume of 21.4 m3 (756 ft3), for an overall vo= a reduction

of approximately 3.6:1. Waste processing in the SRF during this

period has been restricted because of the requirements of several

special studies , and due to continuing facility modification.





Currently planned improvements to the SRF include providing

additional work space, adding airlocks at all facility access

points, and modifying the heating and ventilation systems. This

work is an FY 1984 Waste Management GPP funded project, and cur-

rently is scheduled for completion in the fourth quarter of FY

1985. Following completion of this work, successful operational

experience at the 50 gram level , and the associated Safety Anal-

ysis documentation, the TRU inventory limit for the SRF may be

raised to 400 g , a level allowing subsequent processing of all

appropriate Los Alamos stored and newly generated TRU wastes.

II.D.1.5 Treatment Development Facility, TA-50-37

The Treatment Development Facility (TDF) was designed and

constructed for development of incineration methods to reduce

volume, stabilize chemical composition and eliminate combustibil-

ity of defense TRU wastes. The Controlled-Air Incinerator (CAI)

successfully completed the TRU demonstration program and has been

subsequently modified to process other wastes . These include

beta- gamma radioactive waste , ion exchange resins, carcinogens,

and other hazardous chemical wastes in both solid and liquid

form. More recently, the CAI was permitted by EPA to burn PCB

mixed wastes.

The center of the CAI process is a dual-chamber, commer-

cially available unit modified for TRU service. The Los Alamos

modified design accepts a low-density, combustible TRU waste and

reduces it by a factor of up to 40:1 by weight and up to 120:1 by

volumell to produce a chemically stable dry product ( Fig. 20).

CAI components - a feed preparation and introduction train, an

offgas cleanup system, a scrub - solution recycle system, and an

ash-removal and packaging station - function as described below.

The feed preparation train assays feed material and removes

any materials not suitable for combustion. The offgas cleanup

system removes particulates ar.:: acid gases from the effluent and

conditions the gas stream for passage through HEPA filters before

discharge. The scrub-solution recycle system supplies liquids at

required pressures to the offgas system and treats these liquids

n1)
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for recycle and discharge. The ash-removal and packaging station

transports residue from the incinerator to a hopper and places it*

in containers for disposal. A more detailed representation of

the process without the feed preparation and introduction train

is presented in Fig. 21.

Current plans are to utilize the existing CAI to incinerate

approximately 65% of newly generated TRU combustible wastes be-

ginning in FY 1985. This percentage is based upon-compliance

with the current TRU inventory limits specified in the Safety

Analysis Report (SAR) for the facility. TRU stored waste work-

off plans include incineration of a similar percentage of

retrieved waste beginning in FY 1988. Approximately two 2-week

operating campaigns per year will be required for newly generated

wastes, and one 2-week campaign will be required per year for

stored wastes. An ash immobiliza:ion system will be installed so

that the product will be acceptable at .;APP.

Work currently is underway to obtain an EPA permit for the

CAI to burn Laboratory waste organic chemicals, including mixed

wastes . The trial burn required for permitting is funded and

scheduled for completion in FY 1986.

Other uses :or the CAI have been R&D programs performed for

the krmy and Navy. This work is done primarily to test the oper-

ational conditions necessary to incinerate smoke compounds.

II.D.2. 6 Transuranic Waste Storage, and Certification

II.D.2.1 Waste Storage Operations , TA-54, Area G

Transuranic wastes are stored in facilities designed from

modification of low-level waste buriel pits and shafts described

below. The bulk of the Laboratory's TRU waste is currently stor-

ed on three asphalt pads measuring 12.2 m by 123.4 m (40 ft oy

405 f t) .

Waste packages, drums and crates, are stacked on the pave-

ment to a height of 3.6 to 4.8 m (12 to 16 ft). As the stack

progresses down the pad, the top and sides are covered with 19 mm

(0.75 in) thick plywood, and the entire stack is encased with 0.5

mm (0.02 in.) nylon reinforced vinyl sheeting. The stack is then



covered with 1 to 2 m (3 to 6 ft) of tuff creating an artificial

mound (Fig. 22). One modified pit has also been used for TRU

waste storage using much of the same procedure.

Special modes have been created for the storage of highly

beta-gamma active hot-cell wastes, for wastes containing more

than one gram of 238Pu, and the TRU cement paste previously gen-

erated at the TA-1-257 liquid waste treatment plant. The hot-

cell waste is handled remotely and stored in a modified shaft

(Fig. 23). Since the waste is actually below ground during stor-

age, there is little need for additional shielding.

The 238Pu wastes are routinely packaged in 114-L (30-gal)

drums and placed in concrete casks for storage. Drums of com-

bustible and noncombustible waste are placed in separate casks.

The casks are sealed with asphalt and then covered with tuff.

(F^g. 24).

A cement paste product previously generated by the TA-21-

257 liquid waste treatment plant contained TRU levels of 239Pu

and 241Am. The paste was solidified in 0.75 m (2.5 ft) diameter,

6 m (20 ft) long corrugated metal pipes (CMPs) with a 0.3 m (1

ft) thick uncontaminated concrete plug at the bottom. The pipe

was filled to within 0.3 m (1 ft) of the top, then sealed with

uncontaminated concrete. The pipes stand vertically in a 6 m (20

ft) deep pit that was backfilled with 1 m (3 ft) of tuff. This

waste stream is no longer being generated.

Planning currently is underway to retrieve these stored

wastes to process them such that they meet the requirements of

the Los Alamos Certification Plan for WIPP disposal.

II.D.2.2 TRU Waste Certification Program and Activities

II.D.2.2.1 Newly Generated Waste Certification Development

In the plutonium recovery operations, where the concentra-

tion of TRU nuclides in the waste may be economically recover-

able, the waste is assayed before packaging to assure segregation

of recoverable scrap from TRU waste. In most otber facilities

the waste is assayed after packaging to assure segregation of TRU

from low-level waste. Solid wastes from liquid waste treatment
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are analyzed radiochemically before packaging for the same pur-

pose. Where remote-handled TRU waste is generated, the TRU con-

centration is determined by inventory control and mechanical

measurement. T'--4s waste is never recoverable scrap because it is

residue from the examination of irradiated fuel Radium 226

sources and uranium 233 are managed as TRU, ^Jhich is consistent

with DOE 5820.2, Chapter IV, and with earlier definitions of TRU

waste.

Administrative requirements for reducing TRU waste genera-

tion are defined in the Los Alamos Health and Safety Manual.10

These address office wastes, packagng materials, housekeeping

wastes, and facilities design.

A TRU Waste Certification Plan for newly generated waste

has received preliminary approval from the Waste Acceptance Cri-

teria Certification Committee (WACCC). This document, supple-

mented by attachments from each TRU waste generating organiza-

tion, defines the Los Alamos plan for assuring the WIPP operators

that waste shipped to them from Los Alamos complies with the WIPP

Waste Acceptance Criteria (WAC) and associated requirements. At

present, ten attachments are planned, covering eleven identified

TRU waste streams. Of these, one (SRF wastes) has received pre-

liminary WACCC approval, five others have been submitted for com-

ments, and two exist in draft form. No waste can be fully certi-

fied until the plan and the attachment appropriate to that waste

are approved by the WACCC, and comments from the State of New

Mexico Environmental Evaluation Group (EEG) have been resolved.

However, none of the current waste streams appear to be impracti-

cal to certify. Classified TRU waste is not accepted at the TA-

54 storage site and all such waste must be rendered nonclassified

by the generator prior to storage. All newly-generated TRU waste

is scheduled to be certifiable by the end of FY 1985.

The TRU Waste Certification Plan specifies the containers

that are permitted for TRU waste packaging. All, of these are

DOT-7A containers. Waste requiring processing before certifica-

tion may be stored on-site in non-specification containers that



are suitable for health and safety purposes. Los Alamos TRU

waste has never been shipped off-site.

Shipment to the WIPP is currently scheduled to begin in FY

1989. Until that time, newly generated certified waste will be

stored above-ground, on an asphalt-paved pad, protected from the

elements by a plastic cover topped with at least 1 m (3 ft) of

soil, in much the same manner in which waste has been successful-

ly stored since 1971. ,•

II.D.2.2 . 2 Stored Waste Work-Off

Through FY 1984, approximately 6500 m3 of uncertified TRU

wastes are in storage at two Los Alamos sites. Of this, approxi-

mately 27 m3 (953 ft3) are remote-handled wastes stored in con-

crete casks at TA-54; approximately 80 m3 (2824 ft3) are U-233

and ?u-238 wastes packaged ^. 114-:. (30-gal.) drums stored in

concrete casks at TA-54, and 426 m3 (15 03 ft3 ) are cemented

sludge in C`iPs stored at TA-.1. The balance is stored at TA-54

in 210-liter (55-gal.) drums and fiberglass-coated plywood crates

on asphalt pads, protected from the elements by a plastic cover,

topped with a minimum of 1 m (3 ft) of tuff.

TRU waste withdrawn from retrievable storage for transfer

to the WIPP will be certified before shipment. A draft plan for

retrieval, processing, and certification was prepared i:. FY 1983.

Planned methods of meeting the WIPP criteria include visual

inspection, real-time x-ray radiograpt-, active/passive examina-

tion, radionuclide assay, Sorting and repackaging, cementing, and

volume reduction by sectioning or incineration.

Certification of stored waste (except that processed in the

TDF and SRF) is dependent on construction of several new facil-

ities. Four facilities are currently being designed. Retrieved

waste packages will be taken to the Waste Preparation Facility

for initial sorting, cleanir.^, verification of pack2-'e integrity,

and any -•erpacking required. From here packages wii_' I- staged

for shipment to other facilities for additional processir./certi-

fication. A Non-Destructive Examination (NDE/A) Facility for

certification of wastes that need no processing is scheduled to



begin operation in FY 1988. Associated with the NDE/A Facility

will be the Transportation Facility where the TRUPACT will be

loaded and prepared for shipment to WIPP. A saw facility for

processing the cement paste filled CMPs is scheduled for opera-

tion in FY 1991. Once the CMPs have been treated, the interior

of the facility will be redesigned to process (immobilize) the

remaining volume of uncertifiable waste. P reconcep tual design of

the two facilities is progressing, and will be complete in FY

1985.

A small amount of the currently stored waste appears to be

impractical to certify, generally because it is too massive or

unsuitable for processing in current or planned facilities. The

final design of the facilities to be built for processing and

certifying stored waste will largely determine the quantity of

waste in this category. Disposal of this waste in the greater

confinement mode at Los Alamos is an alternative means of handl-

ing uncertifiable waste.

II.D.2.2.3 Certification Documentation Systems

A documentation system providing the information required

for the TRU section of the DOE Integrated Data Base (DOE/NE-0017-

1) is currently in operation at Los Alamos. All information on

certifiable/certified TRU waste th:t is required for transporta-

tion, for completion of the WIPP data package, and for certifica-

tion will be supplied by the waste generator on a standard form

(Fig. 25). The data will be reviewed for completeness and com-

pliance with the WIPP WAC before the waste is accepted by HSE-7.

The completed form will be stored on microfilm or hard copy.

Portions of the data needed for waste retrieval, transportation

documentation, and the WIPP data package will also be maintained

in a readily retrievable form in the HSE-7 group computer. These

records will be destroyed after the retention/removal decision

has been made at the WIPP.

II.D.3 Low-Level Waste Disposal, TA-54, Area G:

Area G is situated on Mesita del Buey in TA-54 and is the

main active radioactive solid waste burial/storage site at the



CERTIFIED WASTE STORAGE RECORD

Losi" lamps National Latoratorv
Los Alamcs.Nev:' Mexico 87545

WASTE PACKAGE SERIAL NUMBER

LA 8141 I I I I
I. GENERATOR ' S PACKAGE INFORMATION

ORIGIN OF WASTE N I tems
C&D No.

Additional Information

Group

TA

Building

Room
I

CONTAINER CODE SS MATERIALS
WRITE-OFF

:CurieRADION '_ICLIDE CONTENT C =Curie_
Steel Drum ( 55 gal. ) 01

P
LJSteel Overpack ( Drums ) 02 Account

roject
Code

Nuefi_e Amount +

Steel Box 168 in. X 54 in. X 38 . 5 in.) 03 I E I

USteel Overpack (FRP Box) 04

7-7_i Other (Describe) E

Drcm Lot Code I I Year of Mfr. I #E 1

Manufacturer's Box Serial Number
f

Procyss Baton Code I I I TOXIC OR CORROSIVE MATERIALS

Gross Wt. (kg) I c i + Name Code Quantity (g)

Grcar c Mat'l Wt. (kc) I E I I I E I+
Orcaric Mat'I Vol 1%) E 1 +

Conte--. Code I I I I I E I=

Date C:osed (MMDDYY) IE - I
The data in mis section were collected , and the waste describes nerein was packaoec and fact c-c accorcing to the v- enures refined in the
Los Alamos TRU Waste Certification Plan and its appropriate attachment (s). The data are correct and complete to tn^ • -at of my knowlecee.

Printed Name Signature Date

It. GENERATOR-SITE HEALTH PHYSICS INFORMATION

Surface Dose Rate imremih) I I + I The data in this section were coilected as prescribed in approved

Survey Mete Model
procedures . The package is properly clef-d and is safe to handle
and transport.

Survey Meter Serial No.

Alpha Contamination (dpm/100cm2) E +
Printed Name Date

Beta -Gamma Cont. (oom/1OOcm2) I I d y I Signature

Ill. HSE-7 SOLID - WASTE RECORDS OFFICE INFORMATION
Printea Na me DaceThe data package for this waste has been reviewed by HSE-7. The

generator is authorized to arrange transportation to TA-54 per AR Signature
10-2.

IV. STORAGE - SITE HEALTH PHYSICS INFORMATION

Surface Dose Rate Imrem/nl c + The data in this section were collected at the TA- 54 waste storage/

Survey Meter Model
disposal site as defined in approved procedures . The package is
acceptable for handling and storage

Survey Meter Sena No.
.

Alpha Contamination (dpm!? OOcm2) E {
Printed Name Date

Beta-Gamma Con-, :pm/10Ocm2) E
Signature

STORA . E SITE INFORMATION

This package was visually inspected when received and was found Pad No. I Laver :E uC .__W
to be orcoeny labe ee and in good condition. It was accepted
accorcing to approi. procedures. Post No . Date Stacked

This waste packac , .' stored at this location according to approved
procedures.

Printer Name ate P rintea Name Date

Signature Signature

HS Form Number 1O-2B (12;83)

Fig. 25. Certified Paste Storage Record



Laboratory. The area has been in use since 1957, and is expected

to remain active through the foreseeable future. In FY 1977, the

active portion of the site was expanded to a total area of 25.5

hectares (63 acres); future expansions of this area are planned.

Burial/storage facilities within the area include pits, shafts,

trenches, and pads, all of varying dimensions. Figures 26 and 27

show the present layout of Area G, including past and future

planned use of disposal facilities within the fenced portion of

the site, and support facilities t the site. A more detailed

description of the use of these facilities and of current waste

management operations is contained in the Los Alamos Final Envi-

ronmental Impact Statement.1

Certain "nonreactive" hazardous chemical wastes have been

buried in pits and shafts along with the radioactive wastes at

Area G. Such wastes include asbestos, beryllium residues, empty

pesticide containers, PCB-contaminated solids (transformers,

capacitors, solids (before 1978)), and solid trash-type wastes

contaminated with known or suspected carcinogens. Between 1976

and 1979 much of this waste was buried in a separate pit (Pit 19)

at the site, although there were exceptions due to very large

volumes (e.g., PCB-contaminated transformers). In 198b, approval

was granted by the EPA for disposal of PCB-solid waste in special

facilities at Area G.

Mixed wastes have been buried as low-level waste at Area G

through April, 1985. In accord with the anticipated DOE/EPA

regulations and due to the small volume of this waste, the Labor-

atory will discontinue this practice on May 1, 1985. At that

time mixed wastes will be placed in storage at Area L until they

can be treated/disposed.

Procedures and facilities have been developed at Los Alamos

to assure proper management and disposal of radioactive solid

waste. Key areas of management are packaging and transportation,

waste acceptance, site design, and disposal activities. Once

approved by DOE-AL, all shipments received from off-site facili-

ties are required to meet the same guidelines established for

onsite waste generators.
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Standard waste packaging is described in the Laboratory's

Administrative Requirement 10-2, "Radioactive Solid Waste"

(Appendix F). It also details which wastes, such as untreated

reactive material, are unacceptable for disposal. The criteria

for the transportation of radioactive material are also contained

in a Laboratory Administrative Requirement (AR 3-5, "Shipment of

Radioactive 'Materials," Appendix G). These two AR's were devel-

oped with input from both Health Physics and Wastg Management

personnel.

Goals for operation of a waste receiving and acceptance

area include the control of radiation and contamination, compli-

ance with appropriate transportation requirements, and proper

documentation. A related and extremely important aspects of

waste receiving and acceptance is the monitoring of procedures

developed by Laboratory waste generators for the preparation of

waste for disposal, and assuring that these procedures have been

met when waste is accepted at the disposal site.

Standard operating procedures (SOP) are developed to cover

specific operations as ass-.:rance that all necessary health and

safety precautions have been considered. At the Laboratory, an.

SOP for any operation that creates radioactive solid waste must

have Waste Management approval. Waste management segments of the

SOP must clearly address the operation, and packaging and trans-

portation of the waste. These SOP's are reviewed annually by

waste management personnel , a process which includes an on-site

inspection of a generator's facilities to determine whether pro-

cedures are being prcperly implemented. The SOP and documented

on-site inspection serve as quality assurance and control mea-

sures on the form the waste is in when it arrives at the disposal

site.

At the disposal site, vehicles containing ste are initi-

ally stopped at a barrier gate for documentation review. A Radi-

oactive Solid Waste Disposal form must accompany each shipment

(Fig. 28). The waste generator signature certifies compliance

with all applicable disposal requirements and the health physics



1. FORM NUMBER

S8S 045

2. DATE

M M D D Y Y

I I I t

6. WASTE DESCRIPTION

PLEASE READ INSTRUCTIONS ON BACK CAREFULLY

HFE.7 Waste Management
LOS ALAMOS RADIOACTIVE SOLID WASTE

Ext6095 MSJ592
DISPOSAL RECORD

3. RETRIEVABLE

SERIAL NO.

1

4. ORIGIN OF WASTE

GROUP TA BLDG. ROOM

I I I I I I I I I 1

7. NUMBERS OF WASTE PACKAGES

CARD• DRUMS WOODEN CRATES
PLASTIC BOARD

SAGS BOXES NO. )GAL. NO. ( VOLUME hS

I I• I T I • I•

K -KILOGRAM
P -POUND

10. GROSS ^ T' TON

I

WEIGHT I ?

I

8. GROSS

VOLUME

M -METER S
F - FEETS

GALLON

5. WAST
CODE

I

9. PACKAGE RADIATION AT:

SURFACE

MR/MR

1METER

MR/MR

I ^ I I I I 1

11. ADDITIONAL DESCRIPTION OF PACKAGING AND PACKAGING MATERIALS

12. RADIONUCLIDE CONTENT C CURIEM - GRAM AMOUNT DETERMINED BY: ES MATERIALS
WRITEOFF

ERROR ON
A • ANALYSIS

ROJECT
tI ZNUCLIDE AMOUNT AMOUNT 1

± 1
M• MEASUREMENT ACCOUNT

i

CODEE - ESTIMATE

• E I I EI I •

El
T I E

I E
EI I I T 1 I I

I •
E

EI I I I T I

E I EI I I T I I T I

E EI I I I T I I I • I

WASTE GENERATOR

Signature certifies that waste is in accoroence with

all aop/icable dispose , reouirements.

13. DATE
DISPOSED

M M I 0 I D l Y I Y

HSE-1 AREA REPRESENTATIVE GROUP LEADER (AS NECESSARY)

Signature certifies that waste pactage or shipment
IS sale to hencle and transport.

14. DISPOSAL/STORAGE LOCATION

AREA SHAFT

HI
PIT PCSTISI LAYER)

I I

15. SHAFT SURFACE

DOSE
1

MRMR/MR

HSE-7 WASTE MANAGEMENT REPRESENTATIVE

MS Form Number 10-2A ( 12/83)
Signature certmes waste met acceptance triter,.,
ano •,1 disposal requ irements were met

Fig. 28. Radioactive Solid Waste Disposal Form



signature certifies that packaging and transportation require-

ments have been met. The vehicle is then moved just beyond the

barrier for physical inspection. Radiation levels are checked

and contamination swipes are taken. Verification that all as-

pects of the waste packaging and transportation were conducted in

accordance with proper procedures is performed. If only waste

transportation discrepancies are noted, they are documented prior

to proceeding with disposal operations. Situations involving

improper waste form, packaging, or documentation require the

shipment to be moved to a holding area until corrective actioncan

be determined. In all cases, personnel at the waste generator

site are contacted to assist in determining corrective action and

to initiate action to prevent recurrence. When all disposal

criteria have been satisfied, the shipment is directed to the

appropriate storage, treatment, or disposal location.

Disposal site operations must involve adequate procedures

and/or facilities for proper waste segregation , disposal, and

contamination and pollution control. The type of disposal facil-

ity used, the waste form and packaging, the application of cover

material, and site restoration are all items that must be consid-

ered in achieving these goals. The method and location of dis-

posal of waste is dependent upon the physical, chemical, and

radiological properties of the waste.

The bulk of waste generated at the Laboratory is buried in

large pits ranging in size from 120 to 180 m (400 to 600 ft)

long, 8 to 30 m (26 to 100 ft) wide, and 8 to 14 m (26 to 46 ft)

deep. Pits are oriented with the long dimension as parallel as

possible to the area surface contours to minimize surface ero-

sion. The ends of pits are excavated with slopes that allow

access by vehicles and equipment. As a final step, tuff is

gro::nd and compacted in the pit bottom to a depth of 0.15 to 0.30

m (0.5 to 1 ft) to provide a seal for any fractures in the pit

bottom, and an absorption medium for precipitation that enters

the pit prior to waste burial. A set of guidelines have been

developed to document the design criteria of a waste disposal



unit (Appendix H). Greater confinement disposal in a pit is

practiced for those wastes with TRU contamination between 10

nCi/g and 100 nCi/g (Appendix I).

To provide better isolation following burial arJ/or to

increase rker safe--y, certain Los Alamos wastes ar: buried in

augered shafts measuring 0.3 to 1.8 m (1 to 6 ft) in diameter by

up to 20 m (65 f t) deep. Several oversize shafts, 1 .8 x 3.6 x

13.7 m (5.9 x 11.8 x 45 ft), have been drilled for disposal of

large, highly-activated wast^s. While most shafts are unlined, a

few are lined with concrete or metal primarily for additional

contamination control.

To prevent possible interaction between buried waste and

perched water which exists in alluvial material in the floors of

adjacent canyons, no burial facilities may be deeper than the

adjacent canyon floor 23 m (75 ft). Both pits and shafts are

located no closer than 15 m (50 ft) to a canyon wall and all top-

soil is removed and stockpiled for future site revegetation. All

burial facilities are surveyed, recorded, and approved for use by

the Laboratory Environmental Surveillance Group prior to use.

?its and shafts are filled to a level 1 m (3 ft) below-the "spill

point", defined as the lowest point on the facility rim, thus en-

suring complete containment of waste by undisturbed tuff. Pits

are then covered with tuff, a layer of topsoil, and revegetated.

Shafts are capped with concrete the entire final meter (three

feet).

As stated earlier, the bulk of Los Alamos waste is placed

in pits. This includes large equipment, most decommissioning

wastes, all compactible waste bales, and most routine non-compac-

tible waste. Items such as radioactive "mixed" waste, biological

waste, and highly activated materials have been routinely placed

in unlined shafts (Fig. 24).

Shafts are capped with concrete the entire final meter.

As stated earlier, the bulk of Los Alamos waste is placed

in pits. This includes large equipment, most decommissioning

wastes, all ompactible waste bales, and most routine non-compac-



tible waste. Items such as radioactive "mixed" waste, biological

waste, and highly activated materials are routinely placed in

unlined shafts (Fig. 24).

Waste packaging is provided in most instances primarily for

contami-nation and radiation control during transportation as the

disposal site environment is the primary containment following

burial. In some instances, however, disposal facility liners or

special packages are utilized to supplement containment. The

waste that this occurs with most frequently is contaminated with

tritium. Tritium waste >20mCi/ m3 must be placed in asphalt lined

or encapsulated drums and them placed in lined shafts (Fig. 24).

This type of containment is being evalu:ted to determine its

effectiveness against tritium migration * 12

The immediate cover on all waste disposed of at Los Alamos

is excavated tuff. In the :.afts, this material is used to cover

packages for better isolation of individual pack=,;es and to fill

voids. In pits, all waste is covered daily. Th.s is accomplish-

ed usir.; a layered-landf;'l approach wi-.., additional compaction

achieved during the covering by the weight of the heavy equip-

ment. Operation in this manner has proven effective in prevent-

ing pit subsidence.

Efficient site utilization is achieved through a combina-

tion of disposal facility design , operations , and closure.

Maximum a nd use is accomplished by leaving minimal space between

pits and shafts and by having TRU waste storage areas located on

top of o_d pits. Operationally, waste volume reduction by com-

paction . is encouraged wherever possible to minimize land usage.

Disposal facility closure incorporates revegetation with native

grasses, appropriate surface drainage control by restoration of

natural gradients, and monument installation for permanent iden-

tification.

II.E. Mixed Waste

Mixed ... ste has been defined in general terms as that waste

which is both radioactively and chemically contaminated. The

waste streams that meet this criterion at Los Alamos are listed

A



in Table III. Through April 1985, this waste has been buried or

stored at Area G as radioactive waste. The packaging, treatment

and disposal/storage of these wastes adequately meets the intent

of the hazardous waste regulations. The contaminated lithium

hydride, for example, is rendered nonreactive before disposal.

(EPA and DOE regulations ban land disposal of reactive materi-

als.) The future management of these waste streams is antici-

pated to be storage and incineration, but will depend upon the

guidance expected to be issued in the coming year.

II.F. Description of Decontamination and Decommissioning

II.F.1 General Project Plan

All major D&D projects at the Laboratory are planned in

accordance with the DOE Manual Chapter 6101 and the "Handbo<; for

ALO Project Development and Management". These plans set forth a

plan of action for the design, procurement, construction, and

management of a project. Appendix J, the project management plan

for the radioactive liquid waste collection system improvements,

provides an example of this plan. Final reports are written for

all major D&D projects.

Procedures for smaller D&D projects, such as glove box

removal from a laboratory, are provided by a special work permit

(SWP) or an SOP. These documents would address how items would

be cleaned, assayed, and removed, as well as the personal protec-

ton «quipment required to perform the project.

II.F.2 Decommissioning Projects

Two Laboratory facilities have been identified as decommis-

sioning candidates by the DOE's Surplus Facilities Management

Program, the TA-2 Water Boiler Reactor, and the TA-52 UHTREX

Reactor. One major on-going project is the removal of the old

industrial liquid waste line. Funding for this latter project is

derived from construction funds for the new liquid waste line.

The Water Bc _er Reactor, located in Los Alamos Canyon, was

a low power homogeneous reactor fueled with enriched uranyl

nitrate solution. The fuel, removed in 1974, was contained in a

stainless steel sphere with a volume of approximately 13 liters



(3.4 gal .). The reactor vessel with its associated recombiner

and plumbing is contained in a concrete , graphite- lined biologi-

cal shield structure that has an approximate volume of 73 m3

(2577 ft3). The reactor and its biological shield structure and

control room are housed in a frame building approximately 18 m x

18 m x 18 m (59 ft x 59 ft x 59 ft ). Gaseous effluents from the

reactor were released via a small enclosure underground and

proceeded through two underground concrete chambers and a valve

house . The effluent line continued to a condensing trap and two

3 m3 (106 ft3 ) stainless steel delay tanks before terminating at

a stack.

Decommissioning of the exterior structures is planned for

FY 1985. Dismantling of the reactor structure is scheduled to

begin the last quarter of FY 1988 and be completed in FY 1989.

Forecast volumes of LLW are 3 75 m3 ( 13 238 ft3) in FY 1985 and

125 m3 ( 4413 ft3 ) total in FY 1988,`89.

The UHTREX Reactor Facility is located south of Puye Road

approximately 300 m (985 ft ) east of Pajarito Road. This 3 MeV

reactor was a gas - cooled , high- temperature research reactor which

utilized enriched uranium impregnated in graphite rods for fuel

elements. In addition to the reactor there are numerous large

equipment items, such as heat exchangers , gas cleanup svstems,

pumps , filters , and a s':ack that require removal . The irradiated

fuel elements have been removed ; however, an undetermined quantit

remain in the graphite liner of the reactor vessel along with a

238Pu neutron source.

Decommissioning planning will begin work is planned to

begin in FY 1987 and be completed in FY 1988 . An estimated 125

m3 (4413 f t3) of LLW will in FY 1987 and FY 1988 . The 238Pu

source will require special packaging but the volume of waste

will be minimal . A model used during the planning and construc-

tion of UHTREX will be used to help plan the decommissioning.

A 1978 Line Item P----. J ec t provided $ 12.5M to replace the

Laboratory ' s Industrial Liquid Waste Collection System and to

remove all abandoned lines throughout the Laboratory ' s technical



areas and Los Alamos County. The allocation was $8 .35M for the

new line and $4.15M for removal of the old lines. Installation

of the new line was completed in October 1982.13 General loca-

tions of the new systems are shown in Figures 29 and 30.

Removal of abandoned lines began in July 1981, concentrat-

ing on inactive lines that could be removed prior to completion

of the new line. A transfer of $3.5M from project funds by DOE

caused the removal to stop in December 1981. During those six

months, 3900 m (12 796 ft) of line were removed and 2500 m3 (88

250 ft3) of low-level waste were sent to TA-54.

In October 1983, the $3.5M were returned to Los Alamos;

removal operations resumed in December. The volumes of LLW fore-

cast from this project since December 1983 are 1000 m3 (35 300

ft3) in FY 1984 and 2500 m3 (88 250 ft3) in FY 1985. The general

location and descriptions for each line are shown in Figures 31

thru 36.

II.G. Budget

II.G.1 Liquid Waste Operations

Budget projections for management of low and intermediate-

level liquid wastes are summarized below.

Operating Capital
Year Costs Equipment Construction Total

FY 1984 1390 25 1000 2415
FY 1985 1500 40 300 1840
FY 1986 1650 25 50 1725

Much of the funding indicated for capital equipment and

construction for FY 1984-85 is related to finishing major modifi-

cations and improvements in the liquid waste management collec-

tion system and at TA-50.

II.G.2 Airborne Waste Management

The only clearly identifiable operational cost associated

with the Laboratory's airborne waste management program is for

the routine monitoring of exhaust stacks. In FY 1984, this cost

totaled approximately $170K. This level is expected to remain
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relatively constant through the forseeable future, with cost

increases resulting from inflation and increased stack flow

measurement programs. Projected costs for FY 1985 and FY 1986

are thus $180K and $191K, respectively.

II.G.3 Solid Waste Management

II.G.3. 1 Transuranic Waste

Projections of operating costs for the management of TRU

wastes at Los Alamos are listed in Table IV. Tasks 1 through 8

are those costs borne by the DOE-funded Interim Waste Operations

Program. As such, these costs =re primarily for operation of the

storage area and cork-off-related facilities, and do not include

costs borne by waste generators, such as packaging, handling, and

on-site transportation, or the costs of waste management ?&D pro-

grams. Also included through FY 1985 is funding for developing

and implementing TRU waste certification procedures for newly

generated wastes. Funding shown for tasks 9 through 11 for oper-

ations involving the CAI is derived from the Production and Sur-

veilance (P&S) and Office of Nuclear Materials Production (ONMP)

operating funds of the waste generator.

Capital equipment funding in the amount of $20K in FY 1985

is required for the TRU waste program to assure that Los Alamos

TRU waste handling and storage needs can be met. Equipment need-

ed includes replacement items and new equipment to modify opera-

tions to meet DOE criteria and to satisfy new waste handling

requirements.

As identified in the "Inventory Work-Off Plan," $500K of

capital equipment funding is required for FY 1986 to obtain

approximately half of the equipment essential for operations in

the NDE/A Facility. The two major equipment items identified are

a real time x-ray radiograph and a nuclear assay system. Sup-

porting equipment for the NDE/A Facility includes a forklift and

related waste handling equipment. The total anticipated cost of

equipment for this facility is approximately $1100K. Due to the

long lead times required to obtain some major equipment items,

procurement of those having the longest lead time must be initi-



TABLE IV
LOS ALAMOS TRU WASTE OPERATING COSTS

FY 1984 through FY 1986

($K)
Task FY 1984 FY 1.985 FY 1986

1. TRU Waste Storage 220 270 285

2. Facilities Maintenance,
Restoration

20 25 27

3. Environmental Monitoring 130 140 150

4. Records Management 60 70 80

5. Size Reduction 290 330 400

6. Certification

Development

519 455

7. Certification

Verification

- 80 150

8. Stored Waste Work-Off 100 120 350

Subtotal 1339 1490 1442

9. Modification of CAI

for Operations

- 220 120

10. Incineration Operations - 150 500

Total 1339 2000 2342



ated in FY 1986. This action is essential to assure a startup of

operations on schedule as indicated in workoff planning docu-

ments.

For FY 1985, a Waste Management GPP-funded project totaling

$300K is the TRU Waste Preparation Facility. Over the period FY

1986-1992, a total of $5.65"1 (FY 1984 dollars) is estimated to be

required to provide facilities and equipment to evaluate, certi-

fy, process, and eventually ship stored TRU wastes to the WIPP.

An estimated $210K of capital equipment funding (P&S, ONMP)

will be expended in FY 1985 to achieve upgrade and refurbishment

of the existing "A1 process. Also in FY 1985, some $500K of cap-

ital equipment funding (P&S, ONMP) will be committed for securing

components of the new system to be installed. An additional

$180K of capital equipment funds are required in FY 1986 for sup-

port of continuing CAI operations. FY 1986 requests for $1860K

capital and $1800K GP? have been submitted to P&S and ONMP as

needed support for the new system insta'lation.

A summary of the budget projections for the management of

TRU wastes at Los Alamos is presented below (in thousands of dol-

lars).

Y ear
Operations Capital
Costs Equipment Construction Total

FY 1984 1339 280 400 2019
FY 1985 2000 730 300 3030
FY 1986 2342 2540 2400 7282

II.G.3.2 Low-Level Waste

Projections of operating costs for the management of low-

level waste at Los Alamos are listed in Table V. Note that these

are operating costs only, and are also only those costs borne by

the DOE-funded Interim Waste Operations Program. As such, these

costs are primarily for operation of the burial area and waste

disposal related functions, and do not include costs borne by

waste generators such as pay,aging, handling, and on-site trans-

portation, or the costs of waste management R&D programs.



TABLE V

LOS ALAMOS LOW-LEVEL WASTE OPERATING COSTS

FY 1984 THROUGH FY 1986

Task FY 1984
($K)

FY 1985 FY 1986

1. Burial Operations 400 485 515

2. Facilities Maintenance,

Restoration

200 225 238

3. Environmental

Monitoring

130 145 150

4. Records Management 60 80 80

5. Compaction 40 45 5.0

6. Generation Control 220 240 360

7. Mixed Waste Incineration* - - -

8. LLW Incineration Study* - - 85

TOTAL 1050 1220 1540

*Added to DOE-IWO Budget request



Capital equipment funding is required for this program to

assure that Los Alamos waste handling and disposal needs can be

met. Equipment needed includes replacement items and new equip-

ment to modify operations to meet DOE criteria and to satisfy new

waste handling requirements. Specific items include new and

replacement equipment for waste handling, facilities maintenance,

site/waste security, environmental monitoring, personnel safety,

waste treatment, and records keeping.

Waste management GPP funding in the amount of $30K has been

requested in FY 1986 to fund those small jobs that are unknown or

of an emergency nature involving capital repairs or additions at

the waste disposal site. Typically, work covered under this gen-

eral category includes: correction of routinely identified

health and safety defects; minor fire protection improvements and

smal- larm and spr'-ikler installations; fencing and other minor

safeguard improvements; replacements or improvements to utility

systems; and modifications and improvements to other facilities

at the site.

A summary of the budget projections for the management of

low level wastes at Los Alamos is presented below (in thousands

of dollars):

Year
Operating

Costs
Capital

Equipment Construction Total

FY 1984 1050 60 ---- 1110

FY 1985 1220 60 ---- 1280
FY 1986 1540 85 ---- 1625

II.G.4 Summary of Budget

Projected radioactive waste management costs (in thousands

of dollars) for the Los Alamos National Laboratory are summarized

below.

Year
Operating

Costs
Capital
Equipment Construction Total

FY 1984 3949 365 1400 5714

FY 1985 4900 830 600 6330
FY 1986 5723 2650 2450 10823



REFERENCES

1. US Department of Energy, Final Environmental Impact

Statement, Los Alamos Scientific Laboratory Site, Los

Alamos, New Mexico, DOE/EIS-0018 (December 1979).

2. B. W. Burton, "Geologic Evolution of the Jemez Mountains

and Their Potential for Future Volcanic Activity," Los

Alamos National Laboratory Report LA-8795-GEOL (June,

1981).

3. Environmental Surveillance Group, "Environmental
Surveillance at Los Alamos During 1983," Los Alamos
National Laboratory Report LA-10100-ENV (1984).

4. L. A. Emelity, C. W. Christenson, and W. H. Kline,
"Operational Practices in the Treatment of Low- and
Intermediate-Level Radioactive Wastes: Argonne and Los
Alamos Laboratories, United States of America," Proceedings
of Symp. on Practices in the Treatment of Low- and
Intermediate-Level Radioactive Wastes 187, (IAEA, Vienna,
1966).

5. L. A. Emelity and C . W. Christenson , "Program and

Procedures for Control of Radioactive Wastes at Los
Alamos," Health Phys. 12, 1170 (1966).

6. L. A. Emelity and C. W. Christenson, " Processing of
Plutonium Contaminated Liquid Wastes at Los Alamos," Symp.

on Safety in Plutonium Handling Facilities, Rocky Flats
Div., Dow Chemical Company Golden, Colorado, 1971.

7. L. A. Emelity , J. R. Buchholz, and P. E. McGinnis, "Review

of Radioactive Liquid Waste Management at Los Alamos,"

Symp . on Management of Low -Level Radioactive Waste,

Atlanta, Georgia, 1977.

8. C. W. Christenson and L. A. Emelity, "Chemical Treatment

and Cement Fixation of Radioactive Waste ," 42nd Annual

Conf. on the WPCA, Dallas, Texas, 1969.

9. L. A. Emelity and C. W. Christenson, "Replacement of as Old

Treatment Plant, a Design Based on Experience," Symp. on

Developments in the Management of Low- and

Intermediate-Level Radioactive Wastes, IAEA, Aix en

Prover^e, France, 1970.

10. Health and Safety Manual , " Radioactive Solid Waste,"

Administrative Requirement 10-2, Los Alamos National

Laboratory Manual.

11. L. A. Stretz , L. C. Borduin, W. E. Draper, R A. Koenig, and

J. M. Newmyer, "Radioactive Waste Incinerator Studies at

the Los Alamos Scientific Laboratory," American Nuclear

Society Annual Meeting , Las Vegas , Nevada, 1980.



REFERENCES ( cont.)

12. M. L. Wheeler and J. L. Warren, "Tritium Containment After

Burial of Contaminated Solid Waste," 23rd Conference on

Remote Systems Technology, 1975.

13 L. A. Emelity, W. M. Sanders , R. Garde , and J . R. Buchholz,

"A New Continuously Monitored Collection System for Liquid
Industrial Wastes ," Los Alamos National Laboratory , Report
LA-UR-83-571, 56th Annual Water Pollution Control
Federation , October 1983.



0



APPENDIX A



HEALTH AND SAFETY MANUAL

Administrative Requirement 9.4

Accidental Oil, Chemical, and Airborne Releases

Introduction The many different chemicals used in the Laboratory today, including
solvents, acids, caustics, and gases , range from being moderately inert in
biological systems to being highly toxic, corrosive, reactive, or flammable.
The inadvertent discharge of many of these materials can lead to personal
injury, death, and/or can result in long-term degradation of the
environment. Because of these potential dangers, Congress has passed
Federal laws dealing with spills and releases, including the Clean Water
Act, the Clean Air Act, the Resource Conservation and Recovery Act, and
the Toxic Substances Control Act.

Oil is of particular interest because it is used at the Laboratory in a variety
of applications, such as heat transfer media, hydraulic fluids, diesel fuel,
and motor oil. Thousands of gallons are used in transformers, capacitors,
electromagnets, power supplies, and other electrical equipment. Some oils
contain hazardous constitutents, such as polychlorinated biphenyls
(PCBs), heavy metals, or radioactive substances.

This administrative requirement outlines the Laboratory's requirements
for handling accidental oil spills, chemical spills, and atmospheric
discharges in accordance with Laboratory policy, applicable regulations,
and Department of Energy Orders.

Definitions Ambient Air - that portion of the atmosphere that is external to buildings
and to which the general public has access.

Discharge (Atmospheric) - the release of gaseous or particulate air
pollutants into the ambient air.

Hazardous Chemical - any chemical substance that, because of its
quantity, concentration, or chemical characteristics, may cause human
injury or environmental degradation.

Leak or Spill - the unintentional and/or unauthorized discharge or release
of a fluid to the environment.

Oil - oil of any kind or in any form, including petroleum, fuel oil, sludge,
oil refuse, and oil mixed with wastes other than dredged spoil, as defined
by 40 CFR 110.1(a).

Identification of Guidance in identifying hazardous chemicals is provided by the health
Hazardous Wastes physics staff (HSE- 1, -10, and -11), the Industrial Hygiene Group (HSE-5),

and the Waste Management Group (HSE-7 ), as well as by the following
sources:

August 1984 Page 1 of5
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AR 9-4

• 40 CFR 712 (as proposed), which defines toxic substances under the
terms of the Toxic Substances Control Act,

• 40 CFR 261, which defines the characteristics and provides a listing
of hazardous wastes under the terms of the Resource Conservation
and Recovery Act,

• 40 CFR 116, which defines hazardous substances under the terms of
the Clean Water Act, and

• 40 CFR 117, which defines reportable quantities for hazardous
substances under the terms of the Clean Water Act.

Planned Discharges Planned atmospheric or liquid discharges must be in accordance with
applicable administrative requirements. (Contact the Environmental
Surveillance Group, HSE-8, for further information on atmospheric
discharges; contact Waste Management for further information on liquid
discharges.)

Standard Operating Standard operating procedures (SOPs) are required for all operations
Procedures involving the use of substantial quantities of hazardous chemicals or oil.

(Contact Industrial Hygiene, Waste Management, or Environmental
Surveillance for further information.) Group leaders must ensure that
SOPS are prepared, reviewed, and approved in accordance with
Administrative Requirement 1-3, "Standard Operating Procedures and
Special Work Permits. SOPs must identify potential spills and/or
accidental atmospheric discharges along with the necessary steps to be
taken after a spill, leak, or discharge. The SOP also must identify a Group
Spill Coordinator, his/her level of authority, the proper people for the
coordinator to call, and other needed information. (Contact Waste
Management for guidance.)

Preventive Precautionary measures must be taken wherever possible to prevent or
Measures contain a spill, leak, or accidental atmospheric discharge. Group leaders

must ensure that employees are properly trained in handling chemicals
and oil.

Large Quantities of Hazardous Chemicals or Oil. Where large quantities
of hazardous chemicals or oil are used, proper pre-spill containment
structures must be consfructed, including tanks with corrosion inhibition,
leak-detection systems, and/or containment dikes.

Small Quantities of Hazardous Chemicals or Oil. For small quantities of
hazardous chemicals or oil, immediate containment of the spill must be
possible; necessary supplies and equipment must be readily available.

NOTE: "Large versus small" definitions are a function of the intrinsic
hazard of the chemical substance. For example, in 40 CFR 117, DD T or
Kepone must be reported when leaks or spills exceed 1-pound quantities; in
contrast, leaks or spills of aluminum sulfate must exceed 5000 pounds
before reporting is required.

August 1984
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AR 9-4

Notification Employees must notify their group leader or the group's Spill Coordinator
of Spill as soon as a spill, leak, or accidental atmospheric discharge nas occurred.

The group leader or Spill Coordinator must notify the

• Health, Safety, and Environment Division (7-7878; 7-4437 after
normal work hours)

• Waste Management Group for information on disposal methods and
regulatory considerations, and

• Environmental Surveillance Group if accidental environmental
discharge occurs.

As appropriate, the following also must be notified:

• the Laboratory Emergency Coordinator,

• the Occupational Medicine Group (HSE-2) to report injuries,
illnesses, or toxic exposures;

• the health physics staff to report radioactive contamination;

• the Safety Group (HSE-3) to report fire, explosive, or electrical
hazards;

• the Industrial Hygiene Group to report toxic chemical hazards.

The notifier must provide the following information:

• site name or number,

• time of spill or discharge,

• composition of spilled or discharged material,

• amount spilled or discharged, and

• other pertinent information.

The Health, Safety, and Environment Division determines the
appropriate notification procedures for outside agencies in accordance
with Federal regulations. The Laboratory Emergency Coordinator ensures
that the proper local, state, and Federal emergency resources are called in
when needed.

Cleanup The operating group must clean up the spill as soon as all warranted
health/safety precautions have been taken. The group's Spill Coordinator
must supervise all activities connected with containment and cleanup of
the spill. The Health, Safety, and Environment Division determines
whether the spill has been properly cleaned up.

Disposal For information on disposal of

• nonradioactive wastes , refer to Administrative Requirement 10-3,
"Nonradioactive Chemical Waste," and for

• radioactive wastes, refer to Administrative Requirements 10-1,
"Radioactive Liquid Waste," and 10-2, "Radioactive Solid Waste."

August 1984
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Health, Safety, In addition to providing assistance when notified of a spill or discharge,
and Environment groups from the Health, Safety, and Environment Division provide
Division Assistance advice, procedural review/approval, and studies appropriate to handling

oil and chemicals.

The health physics stafapproves procedures for handling spills of
radioactive materials and, with Industrial Hygiene and Waste
Management, works on oil and hazardous chemical spills that involve
radioactive substances.

The Safety Group reviews and approves fire protection procedures.

Industrial Hygiene approves procedures for handling oil and hazardous
chemical spills in the workplace and determines airborne exposure levels.

Waste Management provides advice on cleanup operations and proper
disposal of spilled oil , chemicals , rags, soil, or other contaminated debris,
and ensures compliance with Federal and state regulations.

Environmental Surveillance ascertains the potential environmental
impact of the chemicals released to the ambient air and the potential dose
to the general public. In connection with the necessary reporting to
Federal and state officials , Environmental Surveillance monitors the
material released and carries out meteorological modeling to determine
dispersion patterns and doses.

References "Air Programs," 40 CFR 50-99 (latest edition).

"Chemical Information Rules," 40 CFR 712 (most recent).

Clean Water Act, Public Law 95-217, Sec. 311 (latest edition).

"Designation of Hazara,.us Substances," 40 CFR 116 (most recent).

"Determination of Reportable Quantities for Hazardous Substances,"
40 CFR 117 (most recent).

"Environmental Protection, Safety, and Health Protection Program for
DOE Operations," Department of Energy Order 5480. Chapters XI
and XII (latest edition).

"General Design Criteria Manual," Department of Energy Order 6430.1
(latest edition).,

"Hazardous and Radioactive Mixed Waste Management," Department
of Energy Order 5480.2 (latest edition).

"Hazardous, Toxic, and Radioactive Waste Management," AL 5480.2
(latest edition).

"Identification and Listing of Hazardous Waste," 40 CFR 261 (most
recent).

"Los Alamos National Laboratory Site Emergency Preparedness Plan,"
Los Alamos National Laboratory (May 1983).

August 1984 Page 4 of 5
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"New Mexico Air Quality Control Act and Air Quality Control
Regulation" (latest edition).

"Nonradioactive Chemical Waste," Administrative Requirement 10-3, in
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1
(August 1984).

"Oil Pollution Prevention," 40 CFR 112 ( latest edition).

"Pesticide Programs," 40 CFR 162-180 ( latest edition).

"Polychlorinated Biphenyls," Administrative Requirement 10-4, in
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1
(August 1984).

"Radioactive Solid Waste," Administrative Requirement 10-2, in Health
and Safety, Los Alamos National Laboratory Manual, Chapter 1
(August 1984).

Resource Conservation and Recovery Act, Public Law 94-580 (latest
edition).

"Standard Operating Procedures and Special Work Permits,"
Administrative Requirement 1-3, in Health and Safety, Los Alamos
National Laboratory Manual, Chapter 1 (August 1984).

"Threshold Limit Values for Chemical Substances and Physical Agents in
the Workroom Environment," American Conference of Governmental
Industrial Hygienists, Cincinnati, Ohio ( latest edition).

Referrals Health, Safety, and Environment Division Emergency Assistance, 7-7878
(7-4437 after normal work hours)

Radiation Protection Group (HSE-1), 7-5296

Occupational Medicine Group (HSE-2), 7-7251

Safety Group (HSE-3), 7-4644

Industrial Hygiene Group (HSE-5), 7-5231

Waste Management Group (HSE-7), 7-4301

Regulatory Compliance Section of HSE-7, 7-7957

Solid Waste Section of HSE-7, 7-5 397

Environmental Surveillance Group (HSE-8 ), 7-5021

Chemistry Health Protection Group (HSE-10), 7-7218

Accelerator Health Protection Group (HSE-1 1), 7-5890
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MONTHLY INSPECTION

VEHICLES

HS&E P:OGRAM

F&E INSP. FORM 1

VEHICLE: BLDG/LOCATION: AREA:

LICENSE NO: DATE INSPECTED: INSPECTOR:

SUPERVISOR:

Check for Proper Operation
as appropriate, wear, leaks,
damage, etc.

Condition
Operates Needs Not
Prr.oerl Repair Operating Problems/Actions

Brakes, Foot and Park -

Windshield, Window Glass

Wipers and Washer

Mirrors

Seat __-lts

Sun Visors

Door Locks

Horn

Tires

Headlights, High, Low Beams

Side or Special Lights

_

Parking Lights

Emergency Flashers

Turn Signals

Tail and Stop Lights

Back-up Lights

License Lights

Steering I

Engine
i

Clutch, Transmission

Body Condition

Special Equipment ^

Fire Extinguisher 1

Housekeeping, Interior

Other:

Date Vehicle Maint. Shop notified of any deficiencies, above:

Date repairs scheduled:

by :



MONTHLY INSPECTION

SPECIAL VEHICLES

HS&E PROGRAM

F&E INSP. FORM 2

'ECIAL VEHICLE: LOCATION: AREA:

DATE INSPECTED: INSPECTOR:

Check for Proper Operation
as appropriate, wear, leaks,
damace, etc.

Condition
Operates Needs Not
Properly Repair Operating Problems/Actions

Brakes, Foot and Park

Horn

Back-up Alarm

Steering

Tires

Lights, Front and Rear

Lubrication

Engine, Drive Motors

Clutch/Transmission

Body/Structural Condition

Housekeeping

Extinguisher

b4..ceries, Charge Level

Batteries, Electrolyte Level

Hydraulic Hoses, Cylinders

Hydraulic Fluid Reservoir Level

Chains, Other Linkages

Other:

Datc Maintenance notified of any deficiencies,
above, not correctable by user group:

by:

Date deficiencies, above, corrected by user
group:

by:

B-2



HS&E PROGRAM

QUARTERLY INSPECTION

BUILDING SAFETY INSPECTION

F&E INSP. FORM 3

BUILDING: AREA: BUILDING MANAGER:

Check for Proper Uperation
as appropriate, wear, leaks,
damage, etc.

Structural (ceilings, walls, floors)

Roof (condition, drainage)

Walks and Drives

Doors and Windows

Electrical (panels, receptacles,
switches, lights, etc.)

Emergency Lighting, Exit Signs

Phones, PA, Intercom

Alarm Systems, Fire, Evacuation,
Radiation

Fire Protection Systems, Sprinklers,
Extinguishers, etc.

Plumbing (water, gas, air, drains)

Heating, Ventilation Systems

Special Equipment, Filters, etc.

Safety Showers

Housekeeping

Stored Equipment, Materials

Other:

Inspection Completed (Date
and Initial

iL

COMMENTS: Problems/Actions
1st Quarter:

2nd Quarter:

3rd Quarter:

4th Quarter:

FY:

1st Qtr. I 2nd Qtr. I 3rd Qtr. 4th Qtr.
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HS&E PROGRAM

F&E INSP. FORM 5
FY: QUARTERLY INSPECTION

QUARTER: OVERHEAD ERIDGE CRANES

BANE: AREA/LOCATION: PN:

i)ATE INSPECTED: INSPECTOR:

SUPERVISOR:

Check for Proper Operation:

Condition
Operates Needs Not
Properly 1 Repair Operating Problems/Actions

Control Pendant:
Pendant OFF Switch
Hoist UP Switch

Speed Control
Brake/Clutch Operation

Hoist DOWN Switch
Speed Control
Brake/Clutch Operation

Trolley Travel East Switch
Travel West Switch

Brake/Clutch Operation
Bridge Travel North Switch

Travel South Switch!
Brake /Clutch Operation

I

I
f

I

I

I

Check visually for excessive wear, binding, broken wires, kinks, leaks, stretch or
reformation. Describe any defects:

Wire Rope Hoist Line:

Control Pendant Cable:

Trolley Travel Cable:

Bridge Travel Cable:

Bridge Travel Cable Take-up Reel:

Hoist Hook:

Hoist Drum:

Hoist.Gear Box, Motor:

Trolley Gear Box, Motor:

Trolley Drive,. Wheels, and Rails:

Bridge Gear Box, Motor:

Bridge Drive, Wheels, and Rails:

Date Work Order Submitted for any deficiencies, above:

by:



GROUP H-7
HS&E PROGRAM

QUARTERLY INSPECTION

WORK PLACE SAFETY INSPECTION

F&E INSP. FORM 6

ROOM/AREA: BUILDING: AREA:

INSPECTOR:

SUPERVISOR;

Check for Proper Operation
as appropriate, wear, leaks,
damage, etc.

FY:

1st tr. 2nd tr. 3rd tr. , 4th. Qtr.

Structural (ceilings, walls, floor)

Electrical (panels, receptacles,
switches, lights, etc.)

Extension, Power cords

Plumbing (water, gas, air, drains)

Fire Protection ( ^ f
Heating, Ventilation

Fume Hoods

Lab Equipment

Phones, PA, Intercom

Safety Showers

Emergency Lighting

Furnishings

Appliances

Housekeeping

Other:

Inspection Completed (Date
and Initial)

COMMENTS: Problems/Actions

lst Quarter:

2nd Quarter:

3rd Quarter:

4th Quarter:
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APPENDIX C

ENVIRONMENTAL SAMPLING AND MONITORING PROGRAM

The objective of the monitoring program is to reveal loss of

confinement of radioactive materials from waste disposal sites,

should loss of confinement occur, and to characterize emissions

of radioactive materials from waste treatment processes. The

survey scheme would (1) document environmental conditions

relative to waste management operations and key contaminants, and

(2) trigger more detailed investigations and/or corrective action

in the event of loss of confinement. Key contaminants relative

to environmental surveillance of Laboratory waste management

activities are listed in Table C.I. Table C.2 relates suspect

radionuclides to monitored liquid and gaseous effluent release

points from Laboratory structures. Table C.3 shows which

radionuclides are monitored in surface and ground waters. Table

C.4 lists analyses commonly performed for environmental

surveillance relative to the environmental matrix materials

sampled.

Soil

Surface soil sampling locations have been selected

primarily on the basis of surface runoff impoundment. Existing

locations are from environmental surveillance work that monitors

radionuclide migration from old waste disposal sites at TA-21,

Areas A and T; TA-50, Area C; and from the currently active site

at TA-54, Area G. Figure C.1 shows the distribution of existing

and proposed sampling locations at TA-21. Proposed locations



TABLE C.1

SOURCE TERMS:

Dynamic Testing Aerosols: U

Radioactive Gas and Aerosol Emissions

3H MAP (L+S)b 238U

32p 1311 241Am

41Ar MFPc 230Pu

MAP(g)a 235U 239 240p u

Liquid Effluents

3H 60CO 234U

7Be 89Sr 238pu

22Na 90Sr 239 240pu

54Mn 134Cs 241Am

57Co 137Cs

a. Mixed activation products - as vapors i.e., gaseous
phase

b. Mixed activation products - as aerosols i.e., liquid and
solid phase

c. Mixed fission products
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would monitor fallout from the indicated stacks of the treatment

plant, TA-21-257. Existing and proposed sampling locations for

TA-50-1 and Area G are shown in Figures C.2 and C.3,

respectively.

Since sediments also contain materials transported by

surface runoff, sediment sampling stations supplement those for

surface soil. Figure C.4 delineates drainage systems 5, 6, 7, 9,

and 10, which are Los Alamos, Sandia, Mortandad, Canada del Buey,

and Pajarito Canyons, respectively. Sediment sampling stations

are located in these major drainage systems as shown in Figure

C.S. Stations 15 and 41 through 45 monitor the liquid waste

outfall from TA-50 in Mortandad Canyon. Pajarito Canyon south of

TA-54 is monitored by stations 17 and 1 through 6 (inset) while

Canada del buey north of TA-54 is monitored by stations 16 and 7

through 9 (inset). These latter sets of stations thus oversee

the disposal sites activities. One additional sampling station

is proposed between Area L and Area G to help clarify from which

site any observed contaminants might be coming. Station L1

through L8 and 34 and 35 monitor the drainage channel from the

lagoons at TA-53. Stations 29 and 33 through 35 monitor drainage

from TA-21-257 in DP Canyon and in Los Alamos Canyon.

Subsurface soil and bedrock (tuff) are also monitored for

migrating contaminants. Analytical laboratory personnel

anticipate that downhole monitoring instrumentation can be used

to monitor for both liquid phase and vapor phase soil moisture,

and for soil density, to indicate advancing fronts which might

bear contaminants from waste repositories. Studies are now being

considered to see if specific and generic contaminants can be



monitored by extracting appropriate sampling media from test

holes. Organic vapors are expected to be the most mobile soil

constituents, followed by soil moisture vapor, soil moisture, and

soluble pollutants. Sampling holes would be closer to the waste

repository than the monitoring holes. Routine downhole

instrument readings would be taken annually and routine samples

would be taken on a three year cycle. Figures C.6, C.7, and C.8

show the proposed and existing distribution of monitoring and

sampling holes for Area C, Area T, and Area G, respectively.

Figure 9 in the text shows observation holes and a test well in

Mortandad Canyon downstream from the TA-50 outfall and

observation holes downstream from the TA-21-257 outfall. The

well in Mortandad monitors a local body of perched water. These

holes and the well may become additional monitoring/sampling

locations if found adaptable to the techniques described above.

Air

Requirements for airborne radioactivity are presently met

by monitoring (1) stack effluent and (2) sampling ambient air (a)

onsite, (b) at the site perimeter, and (c) remote from the site

but within the region. This implementation plan would add air

sampling results from Area G, TA-54, to evaluate performance of

confinement there. Such measurements have proven to be good

indicators of surface contamination where resuspension of

surface-desposited or exposed contaminants is the sole source of

airborne-radioactivity. However, if the stack emissions of like

pollutants are present, correlation with air sampling results are

confounded. Since confounding stack emissions have been

generated around Area T and are generated at LAMPF, ambient air



samples are not planned at either location. Vents from the

compactor building at TA-54 are monitored, but to date they have

not generated enough Pu to confound the resuspension

measurements.

Predominant winds at TA-54 are out of the west. This

pattern is altered somewhat by complex terrain which causes

upslope daytime winds in the canyons and night time drainage

winds. Air sampling locations are presently operating at Area G

as shown in Figure C.9.

Figure C.10 shows the existing on-site and perimeter air

sample locations which might be used to interpret contaminants

borne by upslope and downslope winds across TA-21, TA-50, TA-53,

and TA-54. Figure C.11 shows two air sampling locations to cover

effluents from buildings TA-50-1, 37, 54, and 69 and resuspension

from the Area C surface. Figures C.12 through C.25 show the

location of stacks monitored at Los Alamos. (See also Table C.2

for radionuclides monitored at each stack).

Biota

Vegetation samples are taken at the surface soil sampling

locations shown in Figures C.1, C.2, and C.3. Beehives are

located '.n the canyons below TA-21 and TA-50 and another on

TA-54. Honey and bees from these hives are sampled as part of

the annual monitoring effort.
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Drainage Areas

Canyon (km2)
Borronca 4.9
Boyo 9.8

0.
Pueblo . 2.
Los Alamos 27.5

6 7 Moriandod 4.7
4

9 Canodo del Buey 8.8
s 10 Pajorito 27.5

II Water 33.2
1.3

Ancho 17.4
1.6

Choquehui 4.7
1.0

Legend

Drainage divide.
Intermittent stream
Perennial stream
Effluent stream
Point of boundary discharge

0 t 2 3 km r R10

Fig. c.4 Surface Water Drainage Areas
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Fig. C. 10 Existing Air Sampling Locations Pertinent to TA -21, TA-50, TA-53,
and TA-514
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APPENDIX D



GROUND WATER MONITORING EXEMPTION REQUEST

Pursuant to: 40 CFR 264. 90 (b) (4) and

40 CFR 265.90 (c)

November 1, 1984



I. PURPOSE

The purpose of t`,is document is to provide information necessary to

obtain a variance from 40 CFR 264, Subpart F in accordance with 40 CFR

264.90 (b)(4). Subpart F requires groundwater monitoring unless it can

be demonstrated there is no potential for migration of liquids from the

regulated unit to the uppermost aquifer. Data presented here demon-

strates that the annual evapotranspiration equals or exceeds the annual

precipitation resulting in a ne;:tive percolation rate. Current disposal

practices prohibit the disposal of free liquids. Past disposal of

volumes of free liquids are insufficient to contaminate ground water.

Depth to the first aquifer is 950 ft. (Area L) to 850 ft. (Area G).

There Is ro potential for waste leachate to migrate to the top of the

first aquifer.

II. LOCATION

A. General

The waste disposal area within the bounderies of Los Alamos National

Laboratory is located In north central New Mexico about. 50 miles north of

Albuquerque (Los Alamos Scientific Laboratory, 1979). The Laboratory is

located on the Pajarito Plateau , a series of ashflow anc ashfall tuf-'

that form an apron around the eastern flank: of the Sie-ra de Los Yai',ts.

The eastern edge of the Plateau terminates rove the Rio Grande.

The Plateau has been dissected by southeast trending canyons into a

numoer of finger-like mesas. The waste disposal area, TA-54, is located

on Mesita del Sue , beginning at the junction of Rex Drive and Pajarito

Road and extending approximately 2 mi. It is located at S 1/2, Section

31, T. 19 N. , R7E.. N .M.P.M. A general location map of Los Alamos is

shown on figure 1. The layout of Los Alamos National Laboratory facil-

t ti es relative to adjacent communities is shown on figure 2.
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B. Proximity to Residential Areas

The nearest residential community is White Rock, New iexico. located

approximately 1.15 mi. to the SE of TA-54. A second residential com-

munity is Los Alamos, New Mexico, located approximately 4.4 mi. to the NW

of TA-54. The total population of Los Alamos County, New Mexico is

19,000 to 20,000.

C. Proximity to Surface maters

The nearest perennial navigable stream. as defined by the Clean

Water Act, is the Rio Grande, located 4.5 mi. to the SE of TA-54. Sur-

face water drainage areas are shown on figure 3. The disposal area is

bordered on the north by Canada del Buey and on the south by Pajarito

Canyon. Both canyons have intermittent streams. Canada del Buey has a

small drainage area and flows only during high intensity, localized

summer thunderstorms. The channel alluvium in Canada del Buey is 3 to 4

feet thick. Pajarito Canyon has a larger drainage area and thicker

alluvium, 20 to 30 feet thick (Purtymun, 1971). Approximately one-half

mile southeast of the disposal area, the Pajarito Canyon alluvium fans

out to the top of a basalt deposit. Stream flow in both canyons is

insufficient to recharge an alluvial aquifer which would be capable of

yielding sufficient amounts of groundwater to supply wells and springs.

D. Floodinc Potential in the Vicinity of the Landfill

The disposal Areas L and G are located on a mesa top. The disposal

areas are not subject to flooding as drainage is into deep canyons adja-

cent to the mesas. The mesa at Area L is at an elevation of 6800 ft.,

and the ijacent canyon floor is at an elevation of 6650 ft. At Area G,

the elevation is 6700 ft.. while the canyon floor is at 6600 ft.
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III. DESCRIPTION

A. Size of Facility

1. Site. Currently the main hazardous waste disposal facility Area

L. is located in TA-54 and has an area of 0.88 acre_s.(figure 4). Area G,

a low level radioactive waste disposal area, is also located in TA-54,

comprising an area of 63 acres (figure 5). Area G receives a relatively

small amount of nonradioactive hazardous waste, such as asbestos

insulation and PCBs (regulated under the Toxic Substances Control Act).

This area has received an exemption from ground water monitoring and

leachate collection systems under TSCA by virtue of a letter (June 5,

1980) from Adlene Harrison to Kenneth R. Braziel . (Appendix I). An

additional 36 acres of Mesita del Buey is dedicated to future expansion

of Areas L & G.

2. Area L. From 1964 through May 1975, all chemical wastes wer;

disposed of in one pit at the site. Beginning in June 1975, with the

transfer of responsibility fc disposal operations to the Waste Manage-

ment Group, this pit was covered and shafts were used for waste chemical

disposal.

Chemical disposal shafts measure 2 ft to 8 ft in diameter by up to

65 ft deep . Different shafts are used for different categories of waste

chemical ( e.g., organics , inorganics , oils, etc. ), to assure that incom-

patible chemicals will not mix and react . In addition , two small pits,

approximately 10 ft. wide, ZO ft. long and 10 ft. deep , are used inter

-mittantly for disposal of small bulk quantities of treated non-hazardous

aqueous waste. The water quickly evaporates from these wastes leaving a

'salt cake ' In the pit bottom. Pit disposal volumes and frequencies are

not adequate to form a permanent pool. When the salt cake is within 3 ft

of the top, the pit i s backfi l l ed and covered.

0
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Figure 4.-Disposal Area For Chemical Wastes, Area L, TA-54
.(Pit A and C Closed)
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Current disposal practices are phasing out the use of pit disposal.

Liquid hazardous wastes are packed in vermiculite and containerized prior

to shaft disposal In accordance with 40 C"R 264.314 and 40 CFR 264.316

to prevent the fromation of free liquids. Past practice, however. al-

lowed the disposal of quantities of free liquid in several shafts.

The impact of these liquids is discussed later in this document . Shafts

are filled to within three feet from the top then covered with. a cement

cap to prevent direct infiltration.

3. Area G. Area G is the current low level radioactive solid waste

burial / storage site at the Laboratory. The area has been in use since

1957. and is expected to remain active through the foreseeable future.

In FY 1977, the active portion of the site was expanded to a total area

of 53 acres ; future ex ; ansions of this area are planned . Burial / storage

facili•ties within the area include pits , shafts, trenches , and pads, all

of varying dimensions. Figure 5 shows the present layout of Area G,

including past and fc :ure planned use of disposal and support facilities

within the fenced portion of the site.

Certain ' nonradioactive ' hazardous solid chemical wastes have been

buried in pits and shafts along with radioactive wastes at Area G. Such

wastes include asbestos , beryllium residues , empty pesticides containers.,

PCB-contaminated solids (transformers , capacitors , solids ( before 1978)),

and solid trash-type wastes contaminated with known or suspected carcino-.

gens. Between 1976 and 1979 much of this waste was buried in a separate

pit (Pit 19 ) at the site, although there were exceptions due to very

large volumes ( e.g., drained PCB-contaminated transformers ). In 1980,

approval was granted by the EPA for disposal. of PCB -solid waste in spe-

cial facilities at Area G.

Shafts and pits are filled to within 3 feet of the rim of the shaft

or pit, then covered . Pits are covered with tuff , then topsoil followed



by revegetation. The upper 3 ft. of the shafts are capped with cement to

prevent infiltration.

B. Hazardous Waste Migration

1. Potential Migration Due to Precipitation.

Calculations were performed to determine the degree of infiltration

from precipitation using a worst case scenario in a water balance,

Appendix II. Precipitation data from TA-59, which is 1335 greater than

TA-54, was used and then only the largest recorded in the 33 years of

available records. Potential evapotranspiration was calculated using the

Blaney-Criddle Method.

When runoff alone was considered in the calculation, infiltration

amounts of less than 1 inch were shown to occur during 4 months, less

than 2 Inches during I month, and about 3.3 Inches during I month. When

runoff, interception, and depression storage were considered as part of

the calculation, which is a more accurate hydrologic description of the

water balance, an infiltration was seen to occur of about 1.3 inches

during only 1 month, and a trace (0.04 inch) amount during two other

months. Assumptions were conservative in nature.

2. Potential Micration Due to Past Disposal Practices

Currently, non hazardous aqueous wastes are evaporated in a 10 ft

wide, 20 ft long, 10 ft deep pit. This method of disposal is periodic

and being phased out as a disposal method. Dumping rates are not

adequate to maintain a standing pool. In FY 84 an estimated 1500 gallons

will be disposed of in this manner. Assuming the wastes to be entirely

aqueous, spread over the pit floor, and no direct evaporation, the pit

disposal locally adds 12 Inches equivalent precipitation to the pit

floor. This produces a positive infiltration rate only when the more



conservative evapotranspiration rates are assumed. Further the above

analysis is conservative In that it assumes no pan evaporation, the

was:.-s is ent;rely water, and there is no lateral movement of water which

significantly increases the evapotranspiration area . This conservative

analysis incicates that the pit disposal is not a significant moisture

head source.

Prior to 1902 , shaft disposal of liquid chemicals was conducted

without the addition of absorbents . It is possible that leakage could

create liquid head causing migration of waste. There are ten shafts

containing drummed organic liquids and waste oil. Accounting for the

arrangement of drums in the s `.afts and assuming all dr. are filled with

only liquid , the maximum total possible organic liquid volume Is 3750 ft!

There are four shafts containing inorganic chemicals wi ,n a maximum

possible inorganic liquid volume of 1125 ft3 (calculations shown in

Appendix III).

Assuming . complete , instantanious failure of the containers of or-

ganics and waste oil, the maximum depth of penetration can be estimated

from the formula ( Baradat, 1979 ,

D V

A x R x K

where

D - Maximum depth of penetration, ft.-

Y - Volume of `nfiltrated oil, fts

A • Area of infiltration at surface, ft2

R n Retention capacity of soil in cubic feet per cubic foot (fts/ft3)

K - Approximate correction factor for various oil viscosities



The retention capacity of soils vary from 0.005 ft3 /ft3 for stone

and coarse gravel to 0.04 ft3 / ft3 for fine sand and silt.8 While the

formation is discribed as fine silt, a value of 0.025 ft3/ft3 for medium

to fine sand is assumed to be conservative . The viscosity correction

factors vary from 0.5 for light hydrocarbons to 2.0 for viscous oils.8

Even though the bulk of organics stored are lubricating oils, a value of

0.5 is assumed . The area of infiltration , 3594 ft2, is the surface area

associated with the L shaped configuration of the disposal shafts. The

calculation - takes no credit for lateral migration thus predicting a worst

case. For the stored volume of oil, 3750 fts, the maximum hydrocarbon

penetration , assuming complete and instantaneous container failure, Is 83.

ft below the shaft floor . Actual penetration will of course be less due

to lateral plume migration . Container failure will not be instantaneous

and offset by biodegradation . Ultimately the organics will be decomposed

by either aerobic or anaerobic biofilm degradation , the rate of degra-

dation limited by nutrient supply ( American Petroleum Institute, 1972;

McCarty , 1981 ). These organic wastes are therefore no potential threat.

to the main aquifer.

Failure of the aqueous containers, likewise, is no potential threat.

For the moderately welded Bandalier Tuff, moisture contents below 4 per

cent by volume result In no migration; from 4 to 8 per cent moisture is

redistributed by diffusion; from 8 to 23 per cent distribution is by

capillary action, and above 23 per cent the movement is by capillary and

gravity drainage (Purtymun, 1979).

Moisture contents of the site tuff below 10 feet vary from 0.2 to 2

per cent by weight ( Purtymun , 1971 ) ( 0.3 to . 3.2 percent by volume).

Complete and instantaneous failure of the aqueous storage containers

releasing 1125 ft3 of liquid over the 3594 ft2 storage area would

increase the moisture content of the tuff to 8 per cent to a maximum

depth of 6.5 ft. Further moisture migration would be by diffusion.

Diffusion of the moisture in of the waste would trap the metal and salt

content of the waste in the tuff.



Gases evolving from wastes placed in shafts are diffused through the

tuff in open joints or along contacts between ashflows. The soil on the

mesa top and weathering characteristics of the tuff outcrops along the

canyon wall restrict the movement of air Into and out of the tuff; how-

ever, the tuff responds to atmospheric pressure changes around shafts

that penetrate the soil zone. The movement of gases or volatiles in the

vapor phase would be localized around the shaft disposal area. as has

occurred with tritium in the vapor phase at Area G (Purtymun, 1973).

C. Security Measures

Both Areas L and G are completely fenced with a 8 ft high chain-link

security fence , topped by standard three - strand barbed wire 45 ' standoffs

to discourage unauthorized entry.

D. Proximity to Drinking Water Sources

Stream flow in Canada del Buey, north of Area L and G and In

Pajarito Canyon souttr of Area L and G, is intermittent. The intermittent

streams In the canyon recharge water in the alluvium, which Is perched on

the underlying tuff. The alluvium in Canada del Buey Is thin and

contains no perennial water due to the small drainage area and small

amount of runoff (Purtymun, 1971).

The intermittent stream in Pajarito Canyon recharges a body of water

in the alluvium. As is typical of stream-connected aquifers, the water

table is highest during the spring from snowmelt and in late summer from

showers. In the fall and early summer the water table declines. The

decline in the water table is due to high evapotranspiration, especially

in areas of old gravel pits, which are near- the top of the stream-

connected aquifer in Pajarito Canyon (Purtymun,1971). Water in the

alluvium in Canada del Buey and in Pajar'to Canyon is not in sufficient

quantity to-be a source of water supply.



There are no perched aquifers in the vicinity of Areas L and G

between the mesa top and the upper surface of the main aquifer. This is

based on data collected during construction of two supply wells drilled

into the main aqui fer (located 1 mile to the west, and the other two

miles to the northwest) (Purtymun, 1984; Cooper, 1965). Three test holes

(two in Pajarito Canyon and one in Area G) were completed dry into the

basalts (Table I) (Griggs, 1964; Purtymun, 1978). Lithologic logs of

supply wells PM-2, PM-3 and PM-4 are furnished in Appendix Y.

The only aquifer at Los Alamos capable of Water Supply is the main

aquifer. The main aquifer lies at a depth of about 950 feet at Area L

and 850 feet at Area G. Overlying the main aquifer at Area L are about

340 feet of dry rhyolite tuff and 610 feet of volcanic flow rocks and

sediments (Fig. 6).

The major recharge area for the main aquifer is the intermountain

basin formed by the Yalles Caldera and deep canyon cut into the flanks of

the mountains west of Pajarito Plateau (Area L and G are located on the

eastern third of the Plateau). The depth to the aquifer ranges from

about 1200 feet along the western edge of the plateau, decreasing to 600

feet along the eastern edge . Movement of water in the aquifer is to the

southeast toward the Rio Grande where there is discharge into the river

through seeps and springs (Fig. 7) (Cushman, 1965; Purtymun, 1980A,

19808). Movement in the upper 1740 feet of the aquifer in the area is

about 95 feet/year (Purtymun, 1984).

E. Geolocical Discrlotion

The disposal area is located on Mesita del Buey, a narrow south-

eastern trending mesa about two miles long and a quarter of a mile wide.

The mesa surface slopes gently from an elevation of 6900 feet near its

western margin to about 6,600 feet near its eastern end. The mesa is

bounded on the north by Canada del Buey and on the south by Pajarito

Canyon . Both canyons have cut 50 to 100 feet below the mesa surface.



TABLE I - DISPOSAL SITE STRATIGRAPHY

Approximate
DL'ER TUFF Thickness Feet Description

►shlrege Member Unit b b hyo to tuff, ignt gray to
brown , moderately welded, forms
upper surface of Mesita del Buey.

Unit 2a 30-B5 Rhyolite tuff, light gray
pumiceous, moderately welded,
outcrops on walls of Mesita del
Buey , thin from west to east.

Unit lb 25 Rhyolite tuff , grayish brown,.
moderately welded, outcrop on wall
of Mesita del Buey.

Unit la 10-30 Rhyolite tuff, light orange to
light brown pumiceous tuff,
nonwelded to moderately welded,
outcrops In lower slopes of Mesita
del Buey, thin west to east.

Otowi Member 120 Rhyolite Tuff , light gray,
nonwelded , pumiceous, does not
outcrop at Mesita del Buey but is
found in subsurface.

Guaje Member

TA FE GROUP

Chino Mesa Basalt

Puye Conglomerate

Tesuque Formation

10-30 Rhyolite pumice, light gray,
nonwelded, an ashfall pumice.,

250-300 Composed of basalt flow rocks and
interbedded sediments.

700-750

+1200

Upper 600-650 feet is volcanic
debris , lower 70 feet is poorly
consolidated channel-fill.

Silty sandstones , sandstones with
lenses of clay & pebbly
conglomerate , many contain
interbedded basalts.
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Fig. 6A. Detailed geologic section based on test holes and
supply wells completed into the main aquifer.



Mesita del Buey is part of the Pajarito Plateau which forms a topo-

graphic high area along the western part of the Rio Grande depression in

North Central New Mexico . The Pajarito Plateau is formed by a series of

Pleistocene /Ashfalls and ashflows of Bandelier Tuff . In the subsurface

are the sediments and basalts of the Santa Fe Group of Middle Miocene to

Pleistocene Age (Griggs 1964). The formation in the Santa Fe Group from

oldest to youngest are the Tesuque and Puye with interbedded Chino Mesa

basalts : The stratigraphy of the Mesita del Buey is sumcaarized on Table

I and s hown-on Fig . 6. A detailed geologic section based on data from

supply and test wells is shown in Fig. 6A. Detailed geologic mapping of

the units on Mesita del Buey failed to find any evidence of faulting

(Purtymun, 1971). Inspection of pits and shacks have also failed to find

any evidence of faulting on the mesa.

1. Disposal Area Formation Thickness . The top of the main aquifer

is 950 ft at Area L and 850 ft. at Area G. At area L there are 340 ft.

of tuff underlain by 610 ft. of volcanic rock and sediments above the

main aquifer . At Area G, there is 220 ft . of tuff underlain by 630 ft.

of volcanic rocks and .-sediments above the main aquifer

2. Permeabili`•. Laboratory measurements of saturated permeabili-

ties range from 0.8 7,d/ft2 for .' a welded tuff to 22 gpd / ft2 for a non-

welded tuff. Permeabilities are not applicable as the tuff Is not

saturated . The porosity ranges from 15S by volume for a welded tuff to

60: by volume for a nonwelded tuff. Generally the effective porosity is

15 tc 25S less than the porosity indicated . The pores in the tuff are

generally of capillary size so that any movement of fluid that occurs is

mainly capillary movement . These capillary -size pores also tend to-re-

strict movement of fluids as well as retain fluids.

3. Main Aculfer and Surface Water Moritorinc . The quality of water

(chemical and radiochemical ) of the main aquifer is monitored at the two

nearby supply wells and springs in White Rock Canyon of the Rio Grande.

Also monitored is the -quality of surface flow, If it occurs , in canyons

D-18



adjacent to Area L. Monitoring of these sources has shown no chemical

contamination from disposal of chemical wastes (Environmen-l

Surveillance Group, 1984). Surface water sampling stations in the

vicinity of the disposal area are shown in figure B. The non radioactive

chemical analyses performed on surface and main aquifer waters are shown

on Table II. Results of water sampling are publishedannually in the

Laboratory's environmental surveillance report. Copies are routinely

supplied to the New Mexico Environmental Improvement Division (NM.EID).

An example of a special study of vadose zone monitoring was made in 1976.

Radiochemical analyses of cores taken from beneath a solid waste pit at

Area G indicated no migration or movement of radionuclides from wastes in

the pit (Purtymun, 1580).

11 Additional Monitoring. Current operating practice includes air,

soil, and biota sampling programs directly related to disposal site

activity. The objective of the monitoring program is to reveal loss of

confinement of hazardous material from waste disposal sites, and to

characterize emissions of hazardous materials from waste treatment pro-

cessess. Key contaminants r-dative to environmental surveillance of

Laboratory waste management activities are listed in Table III. Existing

air, soil (including sediment) and biota sampling sites related to the

disposal site are shown on figures 9 thru 14. Results are published in

the Laboratory's annual environmental surveillance report. Additional

investigations and constructions to establish a system to monitor shallow

ground water in the alluvium adjacent to Area L and vadose zone

monitoring at Area L are found in Appendix IY.

F. EPA Based Assumotions

The Federal Register (47 FR 32293) of July 26, 1982, lists eight

criteria/assumptions that are to be used by owners of disposal facilities

in making travel time predictions of contaminants. These assumptions are

intended to maximize the estimated rate of leachate migration. Two of

the assumptions ( i.e., assuming unit is full of.'liquid and assuming the



$AM L rt
wsso«.I. "UT

Fig. 8 Surface Water Sampling Stations in
the Vicinity of TA-50 and TA-54

L Existing Stations

Proposed Stations



1!i rtntsl ( n i.l Iai.) n i.l lalal I ( (

1t101tr /alka11n1ty DN ( a I aIa!
Kiel win! I'I'I I^I

healcal Ocr;tn DtMand C^D ( t I `:`1 '!') fKt

CondwCtly/ty/ CDndictanct

Total Dissolved Solids TDS

SusD,ndtd Solids SS I I 1( I I I ^al`I
/,_Ronty • !(Nt ( (( Iel'I I
Arsenic AS ( l( I 1 1
ariu• to

itcerbonatt MC03

loran I

CA datwe Ca

Calcium Ca

Calcium Carbonate CaCDlI

Carbonato:^dt CD?

Carbonate COt

Chlorine

Chroelya

CC?Der

Cyan ICt

Cl

anal I`I`I I I KIKI
K a'I !Kiel al' I

I^_I_-I_ I I 41
lal I`I - I alai IN oi l
I_I I I a`I

IKI_I 141
t` t'i ala t

a I I I `i'! I`I
) fa 1'I III I

I^-_-I (`I`1

Cr I I 1 I`I`I I'I !'1
CY I I I I `I`I r! r'I
Cx

Fluorint F ! ` I 'KI I'I'I a'a1 aI`! I'I I•I
ran 0 Fe I I 1 I !! I !! f^l
Lad ^= I! aai

Lltnlus L1 I! f'ial
r.aC ntslvr M4 .I f ':'i I'!al a ! 'I ela$ I'I
r.anganese Mn I( t I I I I ►°!
htrcvrr

J

Mg

WI trAte KO

K1trDytn K

St

► hot:%a tt PDa ( I !'lei ( !
Potassium

Stltnturz

Silica

S11ver

SID.

I II II II ii rI

I I I I! a+aI tact
I'i I'I n al ai

IeIKI i`I

't `I
I I I t atal I I

1a1a1 I
K 'I 12111 91 al 'I ei'!

R^ l a I'. I `I aI I I I I
Sodium Ka al al ^al`I al al

SY1 e Sol al aI`I - 1 24
!alai IKi
Ia1I .I

Zn I I i! i l l t I IKIti Ial lil

a
ML

L
f

C0

Y

C

1 •
H i

V
Y
r
Y
I

C -
L • C

2. W-1 o

V 1d
n

C • a! Y
S. Y 0
• r - ►^ VY or
r - = - r C C

• C r 0.---
Y. C C L 6•

-46 Lr+o96

Y

b C r
•

r t t ... 61 it

_ L

t U

- s
s
c a

t
t r
Y LJ

u ^.
6

I



TABLE III

CURRENT KEY CONTAMINANT ANALYSIS2

Soil/Sediment/Tuff Air Bees Honer

Radiochemical

241AM 241AM 7Be 7Be

238PU 238PU
134CS 134CS

239PU 239+240PU 137CS 137CS

Total U Total U 57Co 57Co

90sr 3H 54Mn 54Mn

137CS Gross

Gross B 83Rb
Gross

Gress B 22Na
22Na

Total U Total U
3H

Chemical

TSP



Fig. 9 Existing Air Sampling Locations Pertinent to TA-50 and TA-54
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soil is saturated ) are completely inappropriate in regard to the TA-54

landfill area . First, the landfill will never be full of liquid since no

free liquid is deposited into the shafts and all liquids an the pits are

evaporated . Second , the tuff has not been saturated since it was depo-

sited about 1.1 million years ago. There is no recharge to the main

aquifer through the mesa tops ( Cushman , 1963). To saturate the section

of tuff, volcanics, and sediments above the main aquifer would ' require

the mesas to be covered by about 285 ft of water. Taking these factors

into account , there is no driving force to carry waste constituents to

the aquifers . The required assumptions are discussed here as compared to

conditions at the site.

1. Criteria/Assurotions (47FR32293).

a. Thickness or depth of geologic units underlying the

regulated unit - See Cestion III(E)(1 ). Area L is 885 ft.

and Area G Is 785 ft.

b. Calculation of travel time based on:

(1) Natural Soil Prooerties . Saturated permeabilities

range from 0.8 to 22 gpd /ft2 with an average of 11

gpd/ft2 (Purtymun, 1979). The volcanics and sediments

underlying the disposal area are not saturated;

natural moisture content is less than 5S by volume

( Purtymun , 1971).

(2) Least Viscous Fluid in the Regulated Unit. The least

viscous fluid in the regulated unit is probably Freon

113, which makes up less than 5S of wastes received;

however , due to the high vapor pressure of freon 113

which will cause the fluid to evaporate at normal

temperature and pressure. little if any of this fluid

remains in the waste . Calculations for rate of



movement were made using viscosity of water

(permeability ) as freon 113 can not be contained as

liquid in the wastewater , if present , would be the

main driving force at these areas.

(3) Assumption That Unit is Full of Fluids . The unit is

not full of fluids . Current practice dictates that

liquids are absorbed into vermiculite in 30 or 55 gal

drums to immobilize the fluids. The impact of past

free liquids in the storage shafts has been previously

discussed, and shown to have very little movement

within the unsaturated zone.

(4) Assumotion That Soil Is Saturated . The volcanics and

sediments underlying the disposal areas are not

saturated . About 9S0 ft of unsaturated material

overlies the main aquifer in the area at Area G. The

area ( on a mesa) Is not in the recharge area to the

aquifer. The area is well drained by adjacent

canyons , thus there is no ponding of any water. There

is little, or no infiltration of water from

precipitation into the waste due to the high level of

evapotranspiration . Based upon the effective porosity

(300) and thickness of unsaturated volcanics and

sediments , it would take 285 ft of precipitation with

no runoff or evapotranspiration - to saturate the

material between the mesa surface and top of the

aquifer.

(5) Effective Porosity of 105. Effective porosity is

estimated at 30S by volume.

(6) Soil Attenuation Mechanisms. Soil Attenuation

hechantsms are not considered.



(7) Assumption that Migration of Fluids Through the Soil

Began When the Unit Coarenced Ooeration. This

assumption is not necessary because prior calculations

are based on the maximum volume of free liquids

previously stored. There is no on -going storage of

free liquid to contribute additional hydraulic head.

G. Field Conditions

Field conditions at the site indicate the tuff, volcanics, and

sediments are not saturated above the main aquifer. There is no driving

force (water) to facilitate infiltration or leaching of chemical from the

disposal shaft. The chemical wastes are now packaged so that there is no

liquid available to set up even a minor driving force for infiltration or

movements of chemicals from the shafts or pits . Based on the above

discussion ,. there is no hydraulic gradient , thus the hydraulic gradient

is zero (0).

Permeability x gradient

Velocity n porosity

11 apd/ft2 x 0

7.48 g / fts x 0.10

• 0 ft/day

For all practicable purposes the time to reach the water table cannot be

calculated, but is infinitely long.

H. Geologist Oualifications /Certification Statement

W. D. Purtymun



BA Major Geology - Minor Engineering 1958

University of New Mexico

Registered Geologist - State of California

Certificate No. 796 (April 8, 1970).

US Geological Survey 1955-1969

Los Alamos National Laboratory - 1969 to Present
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related to monitoring movement of waste contaminates in the
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development of water for municipal and industrial use.
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A"'^i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

____ RCCION V1
1201 ELM STREET

DALLAS . TEXAS 78270

C j 0

Mr. Kenneth R. Braziel , Area Manager
Depart..ment of Energy
Albuquerque Operations
Los Alamos Area Office
Los Alamos, New Mexico 87544

Dear Mr. Braziel:

On May 31, 1979, the United States Environmental Protection Agency
published final regulations in the Federal Register (43 FR 7150 - 7164)
on Polychlorinated Biphenyls (PCBs),. Disposal and Marking. These regula-
tion.s prohibit the disposal of PCBs at any site not approved by EPA
after July 2,1979. The regulations also require that the owner and/or
operator of a chemical waste landfill used for the disposal of PCBs
submit infor^.ation in accordance with Section 761.41, "Chemical Waste
Landfills," to the Regional Administrator for review.

On January 25, 1979, we received your formal application for a PCB
landfill at the Los Alamos Scientific Laboratory (LASE). The
application was for disposal of DOE/LASL generated PCB solid waste
and would not be a c „ ercial operation. The application was distributed
to Regional, Headquarters, and State personnel for c .rent. A March
26, 1979, ners release concerning EPA's receipt of the application
generated several local news stories and three written responses
to the Regional Office. One letter was in favor of the site. one

• .opposed , and one brought attention to the nearness of the LASL site
to Indian lands and requested the careful review of the facility plan.
The New Mexico Environmental Improvement Division and the U. S. Fish
and Wildlife Service reviewed the application and indicated to EPA
in writing that they had no objection to the application.

After a review of all the Information, I made a tentative decision to approve
your facility as an Annex II chemical landfill for PCB articles. This
tentative decision was sent to you in my letter of Aoril )4.. 1980, and we
solicited public co„m, ent by placing an announcem ent -in-the April 19,
L 80..issue of the Albuquerque Journal. No letters were received
co...enting on the tentative approval.

The proposed PCB disposal site is located on top of the Misita del Buey,
which is on LASL property and is the present location of the ongoing,
low-level radioactive disposal site . The proposed site meets all the
technical requirements for a chemical waste landfill as required in
Section 761 .41 (b), except "Groundwater Monitor Wells" and "Leachate



Coi ection Systems." These systems are not considered feasible due to
arid climate conditions, and soil characteristics and conditions. The
Groundwater Monitor W ells and Leachate Collection System requirements
are hereby waived as provided in Section 761 .41, and the attached condi-
tions are required as substitutes . These waivers will not present an
unreasonable risk of injury to health or environment from PCBs.

The DOE/LASL chemical waste landfill for disposal of PCB articles is
hereby approved. Conditions for the operation of yc^r PC3 chemical
waste landfill are listed in Enclosure 1 of this le:'.er.

Approval for the :OE/LASL landfill may be revoked , modified , or other-
wise altered at any time evidence indicates a violation of the conditions
of this approval letter, 40 CFR Part 761, or other applicable rules
and regulations. Also this approval is for disposal of PC3s in a
chemical waste landfill and is not to be construed to be approval for
PCB incineration or for PC3 liquids. The approval applies only to
the Department of Energy, Los Alamos Scientific Laboratory Landfill,
Los Alamos, New Mexico. This designation is non-transferrable.

Sincerely,

.,_ . ene Harrison
Regional Administrator

Enclosures

cc:: Thomas E. Cara, M.P.E. Director
Envirorumental Improvement Division

New Mexico Heal th Envi rorment
Department

D-37



Conditions for Disposal of PCBs at the Department OT
Energy/Los Alamos Scientific Laboratory Chemical Waste

Landfill,'Los Alamos, New Mexico

1. Maintain records as specified in 40 CFR 761 .45 (b), "Records and Monitoring."

2. Advise EPA 46rmediately of any changes , alternations, or divergencies in
the operational managerial policies and procedures as outlined in the
documents submitted in support of the application.

Repot i,..ediately to the Regional Administrator, EPA Region 6, any detection
of PCBs in stor-rwater runoff or in groundwater samples.

4. Monitor the two springs currently monitored for the Safe Drinking Water Act
at least once each year ( during and after site operation ) for PCBs, pH,
specific conductance . and chlorinated organics.

5. Install onsite cumulative samplers for rainfall runoff collection.
Water samples collected in the cumulative samplers after rainfall of sufficient
volume for analysis must be analyzed for PCBs , pH, specific conductance, and
chlorinated organics.

6. Report to the EPA Regional Administrator , attention Chief , Solid Waste Branch,
every six months the following information:

a. Types and quantities of PC3 articles disposed.

• b. A s ,..,ary of analytical data which must be developed under 40 CFR
761.41 ( b) (6) (iii) "Water Analysis ." and for conditions 4 and. 5
listed above.

c. A sun nary of shaft or trench construction activities for PC3 articles
disposal and corrective maintenance work required for PCB shaft or
trench stormwater diversion structures.
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APPENDIX II

POTENTIAL FOR MIGRATION FROM INFILTRATION OF PRECIPITATION -

CALCULATIONS

I. INTRODUCTION

Calculations were made to investigate the possibility of

infiltration of precipitation into waste disposal pits and shafts and

provide a means for waste to migrate outward . It was specified that a

worst-case scenario be considered.

A. Precivi tati on

Although a weather station exists at Area G, it has been collecting

data for less than 5 full years. Because the length of record is so

short ,- it cannot provide a statistically meaningful data base. Tree-ring

data cannot -be used because methods do not exist to remove CO2 effects

( Bower , 1984).

Weather data has been collected at either TA-3 or TA-59 for the last

33 years . The TA- 3 and TA-59 collection locations are close together, so

that stationarity is not significant. Previous to 1952, weather data has

been collected at other locations within Los Alamos County, and

stationarity does become an issue. For this reason , only data collected

between 1952 and the present is considered a stationary data set.

The Area G weather station Is located about 5.2 miles southeast of

TA-59. In general , precipitation diminishes to the southeast, and

specifically, Area G receives annually only about 15: of the

precipitation amount measured at TA-59 (Bowen 1984 ). Due to the paucity

of data at Area G. it was decided to use unadjusted TA-59 data, which

represents data , on the average, 133: greater . The largest monthly

precipitation recorded in the 33-year record was used to represent a

worst-case scenario for Area G. Monthly rainfall statistics are

presented in Table II-1.
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B. Evaootrinsoi rata on

There are many methods available to calculate potential

evapotranspiration. The method employed was the Blaney-Criddle Method,

as recommended in Cruff (1967),-which was shown to be practical in arid

and sub-humid environments. Calculations are shown on Calculation Sheet

No. 1.

The calculation calls for the use of the mean monthly temperature.

The relationship between monthly average temperature and monthly total

.rainfall was investigated for the month of January to determine if a case

could be made to use the minimum temperature, Fig. II-1. It is evident

that no obvious relationship exists, and so that low temperature does not

correlate with high rainfall. Therefore, the mean temperature was used,

as the method dictates.

C. Soil Moisture

Soil moisture was determined from the available water capacity,

Calculation Sheet No. 2. The available water capacity was calculated for

both a native soil cover, using the characteristics of the Hackroy sandy

loam that covers the top of Mesita del Buey, and for crushed volcanic

tuff, which is used as a cap and fill in waste disposal pits and shafts.

The available water capacity for these two covers does not differ

greatly, 138 mm for the Hackroy sandy loam compared to 126 mm for crushed

volcanic tuff. _

D. Water Balance

A water balance was constructed to determine the amount of water

available for infiltration. The method used was the Thornthwaite Method,

as described in Dunne (1978). Water balances were calculated using (1)

largest monthly rainfall data recorded at TA-59, (2) potential
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CALCULATION SHEET 12

Soil Moisture Calculations

Available water capacity ANC n (field capacity - wilting point)*
(ANC) (rooting depth)

Rooting Depth: The four most common species as determined by importance
value, a measure of relative abundance, relative dominance,
and relative frequency, found on revecetated low-level
radioactive waste disposal areas are:
1) sand dropseed - Sporobolus cryptandrus

2) sweet clover - melilotus spp.

3) fescue - festuca spp.
4) Bigelow aster - aster bigelovii

(Foxx, Tierney and Williams, in press)

Rooting depths as summarized from the literature are summarized below:

Species Average Rooting Depth (cm)

Sand dropseed 99
Sweet clover 130

Fescue 78 (From Tierney & Foxx, 1982)
Bigelow aster 154

Assuming that each of these is equally represented, one may obtain an average
rooting depth by averaging. This result is reasonable when exam?ning their --
respective importance values (19, 19, 18, 16) (Foxx, Tierney and Williams, in
press).

depth n -- + 130 + 78 + 154) cme rootinAvera gg

115 cm

Available water capacity:

4

Field Wilting Rooting Available Available
Capacity Point Dep th(cm) Water Capacitv(:) WC (m^}

Native soil cover* 115
Crushed tuff** 0.19 0.08 115

12- 138
126

*Soil is a Hackroy sandy loam , data in Nyhan , et al. (1978).
**Data from Lane (1984).



evapotranspiration according to the Blancy -Criddle Method , and (3)

available water capacities for both native soil and crushed volcanic

tuff . The results are shown in Tables 11 -2 and 11-3.

The water balance method . as described, accounts for runoff only

after soil moisture needs have been satisfied. This. assumption on the

timing of runoff is probably not valid for the local hydrogeologic

conditions in Los Alamos. Rainfall events in Los Alamos are usually of

short duration and relatively high intensity. This, combined with the

relative impermeability of the soils (Hydrologic Soils Groups C and D)

develops a rapid runoff. Therefore, it is appropriate to subtract off

the runoff from the precipitation before soil moisture deficits are

considered, Table 11-4. This technique is also described as being

appropriate (Dunne 1978).

Using the SCS Curve Number Method ( SCS 1972 ). a rainfall -runoff

relationship was developed for a curve number of 82, which corresponds to

a 40: cover of herbaceous plants, brush and grasses ( Lane 1984), which

would develop over a revegetated waste area, Table 11 - 5. Because most

individual rainfall events do not produce over 1-112 Inches , a value of

20: was chosen to represent the amount of rainfall that becomes runoff.

Note that this is conservative compared to the 50: figure recommended in

the Thornthwaite Method. Then, this 20 : is sub tracted from the

precipitation before continiung the water balance , Table 11-4.

E. Discussion

Comparing the values for monthly detection ( last line) on Tables II-

2 and 11 -3 shows that there is not much difference in the soil moisture

characteristics of the crushed volcanic tuff or Hackroy sandy loam native

soil covers . However, Tables 11-2 and 11-3 do not accurately portray

hydrologic and hydrogeologic conditions at Los Alamos because runoff is

not considered rapid in these instances. Table 11 -4 does consider a
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TABLE 11-5

V,RIATION OF RAINFALL/ RUNOFF FOR CN n82. USING THE SCS CURVE NUMBER METERED
CN-82 CORRESPONDS -0 - 40: COYER OF HERBACEOUS PLANTS. BRUSH and

GRASS ( LANE, 1984)

Rainfall
(in)

'Direct Runoff
(in)

% Rainfall
Which Becomes Runoff

0.5 0. 0

1.0 0.15 15

1.5 0.35 23

2.0 0.65 33

2.5 1.05 42

3.0 1.45 48

3."5 1.8 51

4.0 2.25 56

4.5 2.7 60

5.0 3.15 63



apid runoff, which is in most instances what is physically observed in

field conditions and studies, and should be considered an appropriate

representation for field conditions.

The last row on Tab'' 11-4, ..il Moist--re Surplus, represents that

water that is available for infiltration. -.-,ere is no surplus water

available during the months of February, April, May, June, July, and

September. The amount of surplus water available during the months of

January, March, October, and December is less than 1 inch per month.

August has a surplus of just under 2 inches and November has a surplus of

3.3 inches.

This method of water balance calculation is deficient in the respect

that there is no accounting for that amount of rainfall that is taken up

by interception and depression storage. Interception is that portion of

the total precipitation that wets anc ^_,, :res to above ground objects

+ntil it is ret.:rned to the atmosphere. nterception storage may account

for anywhere from 5 to 40: of the rainfall (Viessman 1977). Depression

storage is that portien of the total precipitation A-etained in and-'

evaporated from surface depressions and does not contribute to either

runoff or infiltration. Measurements of depression storage for intense

storms vary with cover composition, and is less than 1/2 inch (Viessman

1977). If these constituents of the hydrologic cycle are considered,

calculations would show inconsequential soil moisture surpluses for the

months of January, March , and December , and about 1.3 inches for August,

Table 11-6.

It should be stressed that all assumptions used in these

calculations are very conservative and present an extreme worst case.
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PROBLEM: ESTIMATE VOLUME OF FREE LIQUID WASTL POSSIBLE In
WASTE SHAFTS FILLED PRIOR TO 1982.

Break Down of Shafts:

SHAFT NO. DATE OPEN DATE CLOSED DIA. FT.

Organic-Waste Oil

1 Organic 1980 Sept. 1983 3

4 Organic Feb. 1975 May 1980 3

5 Waste Oil Feb. 1975 June 1977 3

10 Waste Oil June 1977 June 1979 3

11 WO-Solvent Jan. 1978 July 1979 8

12 WO-Solvent Jan. 1978 July 1979 8

17. Organic June 1979 May 1992 3

18 Waste Oil June 1979 June 1980 8

19 Waste Oil April 1980 Sept. 1980 8

22 Organic 3

Acids I Bases

2* Feb. 1975 July 1979 3

Inorganic

3 Feb. 1975 Nov. 1978 3

13 June 1979 May 1982 8

20 April 1980 Sept. 1983 3

Shafts filled after 1983 include vermiculite so 100 free liquid occurs.

* Chemicals not containerized.

Source of Data: Area L Waste Log Book and DWG EUG -4-4468 "Materials Disposal
Areas , Area L".



MAXIMUM LIQUID VOLUMES

Organic & Waste Oil

6 (3') shafts x 125 cu . ft./shaft = 750 cu. ft.

4 (8') shafts x 125 cu . ft./shaft = 3000 cu. ft.

3750 cu. ft.

Acid & Base 1 (3') Shaft x 125 cu. ft./shaft - 125 cu. ft.

10 .Organic 2 (3') shaft x 125 cu. ft./shaft - 250 cu. ft.

1 (8') shaft x 750 cu. ft./shaft = 7:: cu. ft.

11ZE cu. ft.

APPRCXIMA1E STORAGE AREA

L Shape Hole Cop fig.

12.5'

K 237.5'

Area.- 62.5' x 12.5' x.* ( 237.5225 - 12.5') x 12.5' = 3593.75 ft.2

Cal c. max . depth of oil penetrati on assumed total failure of organic storage.

Source : T.L. ce Pastrovich. 'Protection of Groundwater from

Water from Oil Pollution'. Concowe Report Nr.3179.

FORM .A Page 13

D 1000 Y

A x R x K

Where D = Maximum Depth of Penertration, m

Y = Volume of infiltrated oil M3

A Area of infiltration

R Retention Capacity of Soil

k = Approx. viscosity correction factor

s



K = 0.5 for Low Vis, Eg . Gasoline

1.0 for Kerosene, Gas, Oil, etc.

2.0 for Fuel Oil, No. 1 & Heavier

VALUES FOR R

Soil R L/M3

Oi I Retention Capacity

Stone/Coarse Gravel 5

Gravel, Coarse Sand 8

Coarse Sand 15

Medium - Fine Sand 25

Fine Sand, Silt 40

Y 113 Oil s 3750 cu.ft. M3 = 106.2 m3

35.31 cu.ft.

A Area In M? - 3593.75 ft? M? = 333.99 m2

10.76 ft?

= 334 M?

Log indicates that waste is mainly waste oil; to be conservative, assume

low vis.. k = 0.5

Subsurface soil closest to fine sand R = 25

U = 1000 (106.2 113) = 25.4 m (83.3 ft)

334 M2 x 25 L /1M 3 x 0.5

Sensitivity

Assume R = 5 Coarse Gravel

1000 (106.2 m3) 127.2 m (417.3 ft.)D

334 m2 x 5 L/143 x 0.5



CALCULATE SHAFT VOLUMLS

3'9 ii 60'

Vol = nR7 (H)

= 3.141 (3/2')?(G0')

= 424 F t3

8'9 _!i 60'

Vol nR7 (H)

= 3.141 (8/2)2(60')

= 3015 F t3

Gross Shaft Volumes

Organic and Waste 01l

6 (3') Shafts x 424 ft3/Shaft = 2544 ft3
4 (8') Shafts x 3015 ft3/Shaft = 12060 ft3

Acid and Basc

SUBTOTAL 14bU tt-5

1 (3') Shaft x 424 ft'3/Shaft = 424 ft3

Inorga nic

2 (3') Shafts x 424 ft3 / Shaft = 848 ft3
1 (8') Shaft x 3015 ft3/Shaft = 3015 ft3

SUBTOTAL - 4287 tt3

TOTAL = 18891 ft3



PACKING PIZOCEUUIZE: In an 8 ft. 0 shaft 5-6 55 gal. drums arc placed in a layer
with 6 inches of crushed tuff between layers.

In a three ft. shaft 1-55 gal. drums forms a layer with 6
inches of crus'.d tuff.

To maximize volume prediction, assume 6 drums per layer.

Drum Dimension: 22 1/4" Q.x 33 1/4".Ht. Vol. 55 Gal-
(Dy Measurement)

A Layer = 33 1/4" + 6" Dirt - 39 1/4"

Assume 60 ft. Shaft less 3 ft. topfill.

Possible Layers - 60 ft.-3 ft. - 17.4 - 17
39 174 1

Yol. per 8'0 Shaft

Cubic ft. = 6 Drums 55 Gal. Cu. Ft.
-Layer D rum 7.481 Oa l .

= 749.9 Cu. Ft.

= 750 Cu. Ft.

Vol. per 3'0 Shaft

17 Layers
S haft

Cubic Ft. - 1 Drum 55 Gal . Cu. Ft. 17 Lavers
Layer Drum 7 .4 81 Cal. Shaft

= 124.9 Cu. Ft.

= 125 Cu. Ft.



Ref. J.H. Abrahams, Jr., "Physical Properties of and Movement of Water in

Bandelier Tuff"

USGS, Open File Report 1963, Albuquerque, M.

From 0-8: Vol. 1120 is Redistributed by Diffusion

8-22: By Capillary and Gravity

22-41: Gravity by Drainage

Below 10 ft. moisture content is 0.2 - 3.2: Vol.

Calculate depth of rock associated with 4.8: increase in moisture to 8%.

:. 1125 cu. ft. = 8-3.2: of Total Volume.

Depth = 1125 cu. ft. 1.0 Total = 6.5 ft.

0.048 H2O 3593.75 ft2

Calculated 1: Change.

Depth = 1125 cu. ft. 1.0 Total = 31.3 ft.

0.01 H2O 3593.75 ft2

Calculated 100 ft. _ : Moisture Change.

: - 1125 cu. ft. x 100: = 0.3:

3593.7 f t2- x 100 ft.

Calculated @ 950 ft. : Moisture Change.

1125 cu. ft. x 100: = 0.3251

3593.7 ft.2 x 950



Ul timate Fate of Ui 1

Ret. 1. American Petroleum nstitute, 1972, "The

Migration of ' Pctroleum Products in Soil and

Ground Water ": API Publication 4149.,

Washington, D.C..

Ref. 2. P.L. McCarty, M. Reinhard , B.E. Rittman,

" Trace Organics in Ground Water".

Ret. 3 biodegradation producers Microbial Cells, H0O,

CO & H^0.

Aerobic Bacteria - Need Oxygen, have

been found in pourous (permiable)

formations several thoL-and feet

down.

Anaerobic Bacteria - Found in

subsurface but results in slower

decomposition rates.

Ref. 4. Mechanism Blofilm degradation or biofilm

kenctics - nutrients rate limiting.

Consider Aqueous Liquids

Volume 1125 cu. ft.

LB H2 0 - 1125 cu. ft . 62.4 lb = 70,200 lbs

cu. ft.

Consider Rock Density 72 - 115M/cu. ft.

Moderately Welded (Source: Purtymun)

Surface*Area 3593.75 ft.



APPENDIX E



INVESTIGATION AND CONSTRUCTION TO ESTABLISH A MONITORING SYSTEM

I. INTRODUCTION

The proposed investigation and construction is to be performed to

establish a monitoring system at Area L (Chemical Waste Disposal Area).

Area L is located on Mesita del Buey , a narrow southeast trending mesa

bounded on the north by Canada del Buey and on the south by Pajarito

Canyon (Fig IV-i). The surface of the mesa is underlain by about 250 ft

of ashflow and ashfall of rhyolite tuff (depth to top of aquifer 950

The study will (1) establish observation wells in adjacent canyon;

(2' establish a system to monitor possible infiltration of water from

precipitation (possible transport mechanism for contaminants) and (3)

establish through test drilling, sample collection, and analyses of

samples of transport of oils or chemicals has occurred from existing pits

or shafts.

A. Observation Wells

Six observation wells are scheduled for construction, three in Canada

del Buey and three in Pajarito Canyon. In each canyon, there will be one

well upgradient from Area L. one opposite Area L, and one below Area G

(Fig IV-1). Effort will be made to locate the wells in the thickest

section of alluvium. Thickness of alluvium in Canada del Buey ranges

from 3 to 4 feet, while in Pajarito Canyon the thic.<ness is less than 25

ft. Water in the alluvium is seasonal and occurs only after prolonged

runoff from snowmelt. The wells will be drilled with an rig using a 7-

inch auger. The wells are to be completed at the alluvium -bedrock

contact, and will be cased with 4-inch PVC casing. The lower 8 ft of the



casing Is perforated with 1 /2-inch diametar ( drilled ) holes and wrapped

with stainless steel screen. The annular space between the casing and

the hole wall is to be filled with 1/4 to 1 /2 Inch gravel to within 3 ft

of land-surface . The upper 3 ft of the annular space will be filled with

cement. The well head will be completed with a locking cap.

B. Moisture Access Holes

Five moisture access holes will be constructed ( four within.Area L

and one on the mesa outside of the area) to measure the distribution and

possible movement of moisture in the tuff ( Fig IV -2). The holes will be

constructed using a 3-inch auger and cased to a depth of about 23 ft

(depth of hole ) with aluminum tubing. The holes are to be monitored

using moisture / density equipment ( Campbell Pacific Nuclear Corp., 501

Depthprobe Moisture /density gauge ). The use of moisture /density

equipment has been used in the past at Los Alamos to determine

distribution and movement of moisture and density in the tuff.

C. Test Drillinc

Four core holes are to be drilled as part of the investigation to

determine possible movement of contaminants from pits or shafts. One

core hole (-20 ft deep ) will be drilled to obtain cores for background

data out side Area L . The remaining three holes are to be drilled in

Area L ( Fig IY -2). Locations are : (1 ) adjacent to seepage pit B ( liquid

lithium hydroxide release ), ( 2) adjacent to shaft 12 ( oil in drur. s), and

(3) adjacent to shaft 24 ( vermiculite -oil mixture in drums). Holes are

to be drilled using a hollow stem auger to a depth of about 100 ft.

Drive split spoon or auger cores will be collected at about a 10 ft.

interval.

Cores are to be analyzed to determine if migration of chemicals or

oils has occurred . Initial core analyses will be determined as described



below ; however , unused portions of the cores will be retained if further

analyses are necessary.

1. Moisture content shall be determined of all cores.

2. Cores taken from near the seepage pit will be analyzed for Li,

Cr, Cu, NH4F2, F, and TDS (Total Dissolved Solids).

3. Cores taken near shafts will be analyzed for total organic

carbon.

4. The set of cores collected outside of Area L and analyzed for the

above constituents or compounds to provide background for

comparison of analyses from within Area L.

Upon completion of drilling and sampling , the holes will be used to

determine if vapor migration ( vapor from organic compounds ) of organics

from the shafts or pits exists in the tuff. Samples will collected by

pumping air from the holes or through the use of packers to pump air from

selected depths within the holes. The methods employed will depend on

results of analyses of cores.
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HEALTH AND SAFETY MANUAL

Administrative Requirement 10-2

Radioactive Solid Waste

Introduction This administrative requirement specifies the rules and general
procedures for radioactive solid waste disposal at the Laboratory,
including segregation, packaging, labeling, documentation, and
transportation.

Definitions Combustible Waste - solid waste that will sustain a flame if ignited.
Examples include paper, plastic, rubber, wood, and rags.

Compactible Waste - solid waste that consists of trash-type materials such
as paper, plastic, rubber, and small items of glassware up to a 1-gal. size;
and small items-such as short lengths of pipe conduit and small pieces of
wood or sheet metal. Excluded are larger noncompactible items, waste
chemicals, free or absorbed liquids, biological waste, pressurized
containers, powders, and other particularly hazardous materials.

Hazardous Chemical Waste - any waste chemical or mixture of chemicals
that is corrosive to living tissue, is toxic, carcinogenic, teratogenic,
mutagenic, or infectious; or in any way poses a present or potential hazard
to human health or the environment.

Low-Level Waste - solid radioactive waste that is not classified as
transuranic waste.

Mixed-Stream Waste - a combination of radioactive waste and hazardous
chemical waste. Included are oils, solvents, pyrophoric substances, spray
cans, and any other chemically contaminated items.

Noncombustible Waste - solid waste that will not sustain a flame if
ignited. Examples include metals (scrap, equipment, pipe, trimmings),
cement, building rubble, soil, leached residues, and HEPA filters.

Noncompactible Waste - large or bulky waste exceeding the maximum
dimensions for compactible packages (16 in. by 19 in. by 36 in.) or other
obvious noncompactible "common" waste such as heavy pipe, angle iron,
equipment, lumber, building rubble, and soil. Also included are mixed-
stream and tritium wastes.

Packaging - the waste container, refers to the device(s), including liners
and closures, used in the packaging of waste. The waste package is the
final configuration of the waste in its container ready for transport to the
disposal site. NOTE: Neither the packaging nor the package refers to any
special overpack required solely to meet transport criteria.

Sanitary Landfill Waste - waste material that does not contain radioactive
materials, hazardous chemicals, or explosives. Noncontaminated waste
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.originates from areas and facilities where no radioactive/hazardous
materials are handled or from radiation/hazardous materials work areas
under controlled conditions.

Tritium Waste - solid waste that is contaminated with tritium in excess of
20 mCi/ms (for example, 1 mCi/cardboard box measurin.. ft by 1 ft
by 2 ft).

Transuranic Radionuclides - alpha-emitting radionuclides of atomic
number greater than 92 and half-lives greater than. 20 years.

Transuranic (TRU) Waste - solid waste that is contaminated with
transuranium radionuclides to levels greater than 100 nCi/g. Also
included are wastes that are contaminated with 211U and its daughter
products. and zz6 Ra sources at levels in excess of the above.

Burial of The only approved Laboratory disposal site for burial of lc -level solid
Low-Level Waste radioactive waste is at TA-54, Area G. No other disposal means may be

used without prior Waste Management (HSE-7) approval.

Reduction of Waste-generating groups must make every reasonable effort to reduce the
Waste Volume volume of radioactive waste at the source by controlling the movement of

materials through identified radioactive material work areas . Specific
procedures are detailed below.

Office-Type Wastes. To the extent practicable, office-type wastes shall be
excluded from radiation areas.

Facilities Design . When designing new facilities or modifying existing
facilities, management must separate offices from radiation areas.

Number of Radiation Work Areas. The number of areas where radioactive
material is handled must be kept to a minimum and like areas
concentrated.

Packaging Materials. Group leaders shall establish and enforce
administrative controls to keep large quantities of packaging material and
other waste materials from becoming known or suspected radioactive
waste. A staging area for unpacking incoming materials must be
established for routine operations at facilities that handle radioactive
materials. When large items are unpacked in a radiation area, special
procedures mustbe implemented to keep packaging materials from
becoming radioactively contaminated.

Housekeeping . Special care must be taken during general cleanup
campaigns in and around Laboratory facilities to ensure that
uncontaminated wastes are kept segregated from contaminated items.

Standard Standard operating procedures (SOPs) are required for operations that
Operating generate radioactive solid waste. The SOPs must be prepared, reviewed,
Procedures and approved as specified in Administrative Requirement 1-3, "Standard

Operating Procedures and Special Work Permits."
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Inclusions . The SOPs must include the following information:

• a description of the waste-generating processes and operations,

• identification of the wastes, including physical, chemical, and
radionuclide characteristics,

• identification of waste-reduction procedures, and

• a description of how waste segregation, preparation, packaging, and
transportation will be handled in accordanc° with the requirements
defined in this administrative requirement.

Waste Management Review. In addition to the review procedures
specified in Administrative Requirement 1-3, SOPs involving the
generation of radioactive solid waste must be reviewed and approved by
Waste Management before implementation. To ensure compliance with
the SOP and appropriate, regulations as well as to determine where
program improvements are needed, Waste Management also annually
reviews the SOP, operation, and facility with the waste generators, area
health physics personnel (HSE- 1, -10, and -11), and other Laboratory
personnel.

Waste Management Group leaders must identify a Waste Management Coordinator for each
Coordinator facility or area. This coordinator will be the primary contact for Waste

Management personnel and must have approval authority on waste
management matters for that waste-generating site.

Nonroutine Waste Nonroutine waste is handled on an individual basis. Sufficient leadtime
must be allowed for adequate planning. Proposed solutions and funding
considerations for unusual problems are the responsibility of the waste
generator.

To initiate planning, contact Waste Management's Solid Waste Disposal
Section (7-5397) with the following information:

• number, size, type, and condition of containers (if a--,licable);

• waste matrix;

• identity and quantity of radionuclides (in each container, if
applicable); and

• Department of Energy authorization to dispose of wastes by
burial/storage (if disposal involves special nuclear materials).

Waste Management will work with the operating group and provide the
appropriate assistance.

Waste Segregation Radioactive wastes must be segregated as shown in Fig . 1 to ensure their

and Special safe and efficient treatment and disposal.
Handling

August 1984 Page 3 of 13

F-3



AR 10-2

SOLID WASTE

HAZARDOUS
CHEMICAL

WASTE

SANITARY
LANDFILL

WASTE

Noncompactible

"Common" Mixed-Stream

CombustiLie

Tritiurr
> 20 mCiim3

TRU WASTE

Noncombustible

Fig. 1. Waste clasifications.

Mixed-Stream

Sanitary Landfill (Nonradioactive) Waste. Sanitary landfill waste shall be
placed in dumpsters for disposal in the Los Alamos County Landfill.
There are no special handling requirements for this type of waste.

Nonradioactive Hazardous Chemical Waste . See Administrative
Requirement 10-3, "Nonradioactive Chemical Waste," for disposal
requirements.

Low-Level Waste. Solid waste c crated in a radiation work area, as
defined by 1Y .c health physics,-.. . shall, at a minimum, be considered
low-level waste. Under appro standard operating procedures or
special work permits, such wori. ,reas may produce uncontaminated
sanitary landfill waste.

Low-level waste must be segregated as either compactible or
noncompactible. Compactible and noncompactible low-level waste must
be segregated for separate packaging and placed in separate dumpsters for
treatment and burial.

Low-level waste from a tritium work area (less than 20 mCi/m3) does not
require special packaging or handling. However, compactibles must be
segregated from noncompactibles.

All mixed-stream wastes require separation for special handling and
packaging.

3
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Transuranic Waste. Transuranic (TRU) waste is designated as such
through monitoring, assay, or approved administrative segregation.
Administrative segregation requires that all solid waste removed from a
TRU glovebox or hood be designated as TRU waste. Exceptions to this
rule may be granted by Waste Management but only with documentation
based on assay that waste from a specific TRU glove box or hood is below
the retrievable level.

Documentation of measured contamination levels and information on
previous uses are required to classify large, excess TR U-contaminated
items (for example, equipment. glove boxes, hoods, and ductwork) as low-
level or transuranic waste.

Measurements can be averaged for the individual waste package. although
transuranic waste must not be deliberately diluted to make it low level.
Procedures must be established for the segregation of small batches so that
transuranic portions can be handled separately.

Transuranic waste must be segregated as

• combustible,

• noncombustible, or

• mixed stream.

Combustible TRU fractions require packaging in containers separate
from TRU noncombustible fractions. This requirement must be met
unless specific exemption is granted by Waste Management, based on the
operating group's inability to accomplish the segregation. Mixed-stream
wastes require separation from all other TRU waste for special handling

and packaging.

Packaging of The waste packaging guidelines for the materials described below must be
Low-Level Waste followed unless prior approval has been granted by Waste Management or

unless special procedures are described in an approved SOP.

Room Trash. Low-level room trash (for example. paper, plastic, and
glassware) must be packaged in cardboard boxes that have an inner plastic
bag liner. Compactible waste boxes must be identified with a large "C."
Noncompactible waste is identified by an "N" when placed in the same
dumpster. Compactible packages shall not exceed the dimensions 16 in.
by 19 in. by 36 in. (Also see "Large/Heavy Wastes.").

Where possible, low-level noncompactibles must be packaged in
cardboard boxes whenever any of the following situations apply:

• external contamination has been detected,

• the waste consists of glass, metal pieces, or other materials that are
potentially dangerous to handle. or

• after being unloaded, the waste could be easily dispersed by the wind.

Mixed-Stream Waste . Special handling is required for mixed-stream
waste in accordance with either an approved SOP or established
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procedures for a nonroutine waste. Mixed-stream waste must not be
packaged with other low-level waste except with prior approval from
Waste Management.

Waste Oils. The waste generator must ensure that low-level waste oils are
absorbed in an approved manner. (See "Solidifying Liquids.")

Large/Heavy Wastes. Items that are large or heavy (for example, pipe,
equipment. and other bulky objects) must be packaged in wooden crates
and/or plastic bags or wrap unless other disposal procedure's are covered
in an approved SOP. Metal and fiber drums are also acceptable packages.
NOTE: Additional packaging may not be required if all contamination is
fully contained within the waste material (for example, pumps and
electrical motors).

Large Volumes. Large volumes of certain bulky waste (for example,
slightly contaminated soil. building rubble. pavement, and area cleanup
debris) shall be contained in an enclosed transport vehicle such as a
plastic-lined. tarp-covered dump truck.

Tritium Waste. As detailed in the following, special packaging with
asphalt is required for tritium waste (greater than 20 mCi/m' ).

Waste contaminated with activity levels

• t: r to 100 Ci/m3 must be packaged in asphalt-lined metal drums, the
lids of which are also sealed with asphalt. Approved containers are
55-gal. and 30-gal. drums with locking rings.

• greater than 100 Ci/m' must be completely encapsulated in asphalt.
Typically, this entails a 30-gal. drum within a 55-gal. drum, with
asphalt filling the void space between the two.

Under the procedures for nonroutine waste, exceptions to these packaging
specifications (for example, large waste items) may be considered.

Packaging of Transuranic waste packages must maintain their integrity throughout a
Transuranic Waste required 20-year storage period. These wastes must be stable solid or

solidified materials that meet the Waste Isolation Pilot Project's (WIPP)
waste acceptance requirements. Wastes with the following types of
materials or properties must be treated before packaging to remove such
materials/properties:

• free liquids or wastes from which free liquids can form during
storage.

• fine particulates,

• reactive chemicals (for example, pyrophorics, explosives, water
reactives, incompatible chemicals), and

• pressurized containers or those wastes that could create a pressure
buildup in the container during storage.
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Drum . The only drum approved for TRU waste is the Stock LG- 1115,
white-painted, 55-gal., DOT 17-C drum. When filled, the drums are
limited to having a maximum surface radiation dose rate of200 mrem/h.
The r:sionuclide content of a drum is limited to 14.6 curies of alpha
activity; the fissile material content is limited to 200 g.

Drums must have protective liners as specified below. Plastic bag liners
must be sealed with plastic tape (Stock GS-3862) before the drum is
sealed. Polyethylene (2.3-mm) liner lids must be snap-sealed and clamped
(no sealant is required). The drum lid shall be secured by wrapping three
layers of yellow plastic tape around the drum-lid joint. The ring clamp is
then installed, and the bolt torqued to 40-45 ft-lbs.

Specific requirements (including liner specifications) for packaging the
various types of TRU waste in drums are as follows.

• TRU dry waste must be packaged in approved drums containing a
0.25-mm-thick polyethylene liner.

• TRU corrosive or wet waste must be packaged in approved drums
with a 2.3-mm polyethylene liner.

• TRU waste oils must be solidified (see "Solidifying Liquids") and
packaged in approved drums with a 2.3-mm polyethylene liner.

• For TR U wastes that are gamma active, shielding materials must be
used wherever practical in a drum to reduce surface radiation to
below 200 mrem/h.

• Higher activity wastes containing greater than 14.6 curies of alpha
activity (greater than 1 g 23S Pu, greater than 4 g 24'Am) require special
handling, packaging, and storing. (See "Nonroutine Waste.")

Box. If drums are not suitable, TRU dry, large , or bulky waste that is
noncombustible shall be packaged in WIPP-approved metal boxes
measuring 68 in. by 54 in. by 38.5 in. Other sizes of boxes may be used if
prior approval is obtained from Waste Management. When filled, boxes
are limited to a maximum gross weight of 6000 lbs unless another value is
approved by waste management. The amount of fissile material allowed
in a box is limited to 5 g/ft' to a maximum of 350 g per box.

Steel boxes are suitable only for dry waste. If a plastic liner is used, neither
its installation nor closure shall obstruct the box vent.

In sealing the box, the lid shall be seal-welded to the box with the ridges of
the corrugations protruding up. The surfaces to be welded shall be clean,
dry, and free of paint. No sealant shall be used. The weld shall be leak-
tested with liquid leak detector (Stock GS-2946 or equivalent) while the
box is under approximately 0.25 psi pressure. Allow at least 1 minute for
bubbles to become visible. The weld shall be free of spatter, slag, and leak
detector fluid before refinishing with a primer and paint compatible with
the original paint on the box.
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If the box requires transportation to another Laboratory site before the
final seal-welding of the lid can be completed. the box must have an
approved temporary cover (including a hold-down device).

Solidifying Solidification is required before disposal of low-level liquid wastes that
Liquids cannot be handled according to Administrative Requirement 10-1,

"Radioactive Liquid Waste." Contact Waste Management for further
guidance on solidification procedures.

Absorption onto an approved sorbent material such that the resulting
mass is a nonflowing semisolid is a currently approved solidification
method. Other solidification technologies may be used with prior Waste
Management approval.

Absorption Mixture. For waste oils, the approved and preferred sorbent is
ground (60 mesh or finer) exfoliated vermiculite (Stock CI-6617). Oil shall
be mixed with this vermiculite in the following proportions:

• by volume: 0.6 part waste oil to 1.0 part vermiculite. NOTE: the oil
will occupy void space only (total volume = volume of vermiculite);
and

• by weight: 3.3 parts waste oil to 1.0 part vermiculite.

Also approved is the use of coarse-ground vermiculite (industrial type
No. 1, Stock CI-6616). Oil shall be mixed with this vermiculite as follows:

• by volume: 0.5 part waste oil to 1.0 part vermiculite (total volume =
volume of vermiculite only);

• by weight: 2.6 parts waste oil to 1.0 part vermiculite.

These portions of oil/vermiculite are based on SAE 10/40-weight oils. The
above ratios of waste to vermiculite will have to be adjusted by the
generator if much heavier or lighter oils or other liquids will be disposed
of.

Contact Waste Management for guidance on acceptably solidifying TRU
waste oils and other liquids.

La. Bred Procedure. The recommended procedure for the absorption of
contaminated liquids in an appropriate container with the required liner
is to alternately add vermiculite and oil in a layered fashion. Proper
absorption is ensured by mixing while the liquid is being added.

Dumpsters Disposal procedures other than those specified be:ow are acceptable only
if they are covered in an approved SOP.

All waste placed in dumpsters must be packaged, surveyed before loading,
and free of removable external contamination. Unless otherwise
approved, the maximum beta/gamma reading at the surface of any
package is limited to 200 mrem/h. NOTE: Even ifpackaged, radioactive
waste must never be left outside a dumpster.
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Allowed W.istes. Only low-level waste shall be placed in dumpsters
labeled for radioactive waste.

Disallowed Wastes . Wastes that are never disposed of in dumpsters
include

• unpackaged wastes,

• free liquids,

• mixed-stream waste (such as oils, chemicals. spray cans), and

• TRU wastes.

Weight Limitation. A waste package placed in a dumpster for compactible
waste must not exceed 30 lbs.

Compactibles /Noncompactibles . Major waste generators possessing
separate dumpsters for compactibles and noncompactibles must not mix
such wastes in the same dumpster.

Box-Type Dumpsters . Box-type dumpsters for radioactive waste must be
kept locked at all times . If a dumpster for sanitary landfill waste is closer
than 100 feet to a radioactive waste dumpster, the sanitary landfill
dumpster also must be locked. Health physics personnel issue and control
the keys. Any dumpster with missing locks or broken clasps must be
sealed and posted to ensure that waste is not placed in that dumpster.
Notify Waste Management immediately to have the dumpster picked up,
emptied, and repaired as necessary.

Skip-Type Dumpsters . Although normal loads consist of metal and/or
fiber drums, other packages such as boxes may be transported only with
Waste Management/Health Physics approval. The waste generator shall
load or arrange for the loading of the packages..Vaximum load is 5000 lbs .
Drums or other packages must be secured with a chain and must not be
stacked in a skip-type dumpster.

Labeling General Requirements . Packages of waste destined for disposal or storage
must be clearly labeled as containing radioactive material. Tape and signs
appropriate for this purpose are obtainable through Safety Stock and
should be used as indicated below.

Cardboard Boxes and Bags . "CAUTION-RADIOACTIVE WASTE" tape
(Stock CM-3262) must be used to mark all boxes and bags to be disposed
of by burial. The building and room number of the waste's origin shall be
marked on all cardboard boxes.

Drums . Whether destined for burial or retrievable storage, drums must
have a Radioactive Material Transfer tag properly filled out and securely
attached. Contact the health physics staff for assistanc;

Additional Labeling for TRU Waste. In addition to the above, all TRU
waste packages must have the following:
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• a unique identification number. Drums and boxes must have a
serially numbered tag attached (available from Waste Management).
Only the Waste Management tag is acceptable.

• proper color coding. WIPP certification requires the use of color-
coded bands to identify packages (1) having surface radiation doses
above 10 mrem/h. (2) containing reportable quantities of toxic
chemicals, or (3) having a combustible waste content exceeding 25%
by volume. Contact Waste Management for specific color-coding
requirements.

Documentation To properly maintain the required records for waste disposal, each
consignment of low-level waste or package of uncertified TRU waste must
be accompanied by a Los Alamos Radioactive Solid Waste Disposal
Record (HS Form 10-2A). Waste will not be accepted at the disposal site
without this form properly completed.

Certified TRU waste must be accompanied by a Certified Waste Storage
Record (CWSR) form (HS Form 10-2B) that has been approved by Waste
Management before shipment to the disposal site.

Property (and Classified Waste ) Disposal . Disposal of a property-
numbered item or classified contaminated item requires an additional
form, 252-R, "Disposal of Contaminated and/or Classified Property."
The waste-generating group initiates this form, which is obtainable from
Stock (ST-2623) or from the Property Management Group (MAT-2).

Transportation Described here are the procedures required to transport radioactive solid
waste from waste-generating sites to the disposal/ storage area (TA-54,
Area G). Any deviation from the following must be in accordance with
Administrative Requirement 3-5, "Shipment of Radioactive Materials."
NOTE: This section does not address shipments made outside of Los
Alamos County.

Transport by Waste Generators . Radioactive waste must not be
transported to Area G by a waste generator unless the generator has an
approved SOP for the operation or approval from the health physics
personnel and the Waste Management staff.

The following rules apply for transport by waste generators.

• Unless otherwise authorized. use pickup trucks only; do not use
enclosed vans or passenger cars. No private vehicle shall be used for
transport at any time.

• The health physics monitor at the generator site shall verif that all
waste packaging, labeling, and documentation requirements are met.

• Loads shall be positively secured with chains or other tiedown
means , and/or covered with a secured tarp. The truck shall not leave
the generator site until the health physics monitor has approved the
load and signed the required accompanying documentation.
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Transport by Others. The waste generators must initiate arrangements for
waste transport to Area G through contact with, as necessary, the health
physics staff, the Waste Management Group's Area G site supervisor, and
the generator site representative from the Maintenance and Operations
Group (ENG-4).

ENG-4 will contact health physics personnel and the Waste Management
staff regarding specific transport and handling requirements. ENG-4 will
write individual work orders as required for Zia transport of waste (except
for dumpsters) and arrange the necessary Zia support at the generating site
and at Area G for disposal/storage. The Waste Management's Area G site
supervisor notifies Zia directly of a required dumpster pickup and
coordinates the operation with the appropriate health physics supervisor.

Escort Requirements. If the shipment involves any of the following,
specially trained health physics personnel shall escort the waste shipment
from the originating site to Area G:

• >200 mrem/h beta-gamma radiation at the vehicle's (or dumpster's)
outer surface. or> 10 mrem/h at 6 ft from the vehicle's (or
dumpster's) surface.

• drums containing uranium chips and turnings (potential fire hazard);

• TRU wastes, unless packaged with an approved Type B overpack as
defined in Administrative Requirement 3-5, "Shipment of
Radioactive Materials," in which case the escort may be waived;

• other wastes containing DOT Type B quantities of contaminants,
unless an approved Type B overpack is used; or

• any other waste as deemed necessary by health physics staff and/or
Waste Management personnel.

Vehicle Breakdown . If a transport vehicle becomes inoperative during the
transportation of waste, the driver must contact his/her supervisor and
request assistance without leaving the vehicle unattended. If the vehicle
must be taken to the repair shop, it first must be towed to an appropriate
Laboratory-secured area where the waste must be either transferred to
another truck or stored at the approved site until the next workday. If the
vehicle.cannot be moved, the waste must be transferred to another vehicle
for transport to Area G. The disabled vehicle, after being emptied, must be
monitored by health physics personnel before the vehicle is moved.

Transportation Accident. Any accident involving a vehicle carrying
radioactive waste must be reported immediately by calling the Health,
Safety, and Environment Division' s assistance number (7-7878).

In the event or possibility of fire, the Fire Department (9-911) must be
notified immediately. Vehicle accidents occurring offsite also must be
reported immediately to the Los Alamos Police Department.
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WIPP Storage of Defense TRU wastes generated at Los Alamos are placed into retrievable
Transuranic Waste storage at the Laboratory until they can be sent to WIPP for permanent

disposal.

Compliance Requirements . Waste acceptance criteria for WIPP were
developed and interpretations and clarifications of these criteria, in
operational terra :. were issued as Compliance Requirements.
Certification that these Compliance Requirements are satisfied is
required before shipment to WIPP and, thus. before TRU waste is
accepted for storage by Waste Management.

Certification Procedure . To ensure that waste meets the WIPP criteria for
disposal, each generator ofTRU waste shall prepare and implement a
certification procedure(s) to supplement the Laboratory's TRU Waste
Certification Plan. Certification procedures require both Waste
Management and DOE-ALO approval. Certified TRU waste. together
with the proper documentation, shall be delivered to Waste Management
for onsite "retrievable" storage.

References "Certification Plan for TRU Waste to be Shipped to the WIPP,"
Los Alamos National Laboratory (Draft. February 1984).

"Hazardous and Radioactive Mixed Waste Manag_-nent," Department
ofEnerg^ )rder 5480.2 (most recent).

"Manage ent of Transuranic Contaminated Material," Department of
Energy Order 5820.1 (most recent).

"Nonradioactive Chemical Waste," Administrative Requirement 10-3, in
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1
(August 1984).

"Quality Assurance Measures for Certification of TRU Wastes for
Shipment to the WIPP." WIPP-DOE-120 (April 1982).

"Radioactive Liquid Waste." Administrative Requirement 10-1, in
Health and Safety, Los Alamns National Laboratory Manual. Chapter 1
(August 1984).

"Shipment of Radioactive Materials," Administrative Requirement 3-5,
in Health and Safety, Los Alamos National Laboratory Manual,
Chapter 1 (August 1984).

"Standard Operating Procedures and Special Work Permits."
Administrative Requirement 1-3, in Health and Safety, Los Alamos
National Laboratory Manual, Chapter I (August 1984).

"TRU Waste Certification Compliance Requirements for Newly-
Generated Contact-Handled Wastes for Shipment to the WIPP,"
WIPP-DOE-114 (October 1981).

Referrals Radiation Protection Group (HSE- 1), 7-7137

Solid Waste Disposal Section of Waste Management Group (HSE-7),
7-5397
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Radioactive Solid Waste Disposal/Storage Area of HSE-7, 7-6095,
(TA-54, Area G, for routine disposal/storage arrangements)

Maintenance and Operations Group (ENG-4), 7-4657

Chemistry Health Protection Group (HSE- 10), 7-7218

Accelerator Health Protection Group (HSE-I 1), 7-5890

Property Management Group (MAT-2), 7-7802

Forms HS Form 10-2A, Los Alamos Radioactive Solid Waste Disposal
Record

HS Form 10-2B, Certified Waste Storage Record 252-R, Disposal of
Contaminated and/or Classified Property

Tag Radioactive Material Transfer tag

August 1984 Page 13 of 13

F-13
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GENERAL INSTRUCTIONS

The waste generator must complete this form to document all waste buried or retrievably stored at the
Laboratory's TA-54. Area G, site. It is important to complete each section before proceeding to the next
section.

Waste Generator:
1. Do not use more than the allotted spaces on the form (one letter or number per space).
2. Ensure that all data recorded is printed and legible.

3. Note positions of indicated decimal points accurately in all pertinent entries.

4. Use the number zero (0) on the form only on entries requiring that numerical designation. Do not use the
number zero to fill blank spaces.

5. Where the amount of information available does not allow recording all data on one form, use additional
forms for different portions of the waste.

Signatures Required : The Waste Generator signs the form to indicate compliance with disposal require-
ments. The area HSE-1 Health Physics Representative signs the form to indicate that the package or
shipment is safe to handle and to transport.

When the Form is Complete : The Waste Generator must ensure that a properly completed form
accompanies each shipment of waste for burial and each package of retrievable transuranic (TRU) waste
delivered to the site. The Waste Generator must keep a copy of the completed form for the files.

SECTION

5 WASTE CODE

SPECIFIC INSTRUCTIONS

Identify all waste by a 3-digit description code, as given in Waste Disposal Record Form-Attachment I.

6 WASTE DESCRIPTION
If radiation levels exceed that which can be listed, leave blank and record data in the Section 11
Additional Description entry. Do not use symbols indicating greater than or less than. Round off
fractional numbers to the nearest whole unit.

11 ADDITIONAL DESCRIPTION OF PACKAGING
AND PACKAGING MATERIALS
Use this space to provide property number, C&D form numbers, etc.

12 RADIONUCLIDE CONTENT (A) NUCLIDE
List radionuclides by using either the normally accepted notations (for example, U235, Pu239, Co60,
H3, etc.) or, for accountable materials , by using the element identification plus the SS Material Type
Code (for example. Pu52 for plutonium code 52,_U38 for uranium code 38). Acceptable codes include
MFP for Mixed Fission Products and MAP for Mixed Activation Products. For chemical or hazardous
waste not containing radioactive contamination, contact HSE-7 at 7-5397 for information regarding the
entry. In cases where more than one contaminant is identifiable , each contaminant should be listed
(with all appropriate data) on a separate line in section 12. Where there are more than six (6)
radionuclides, contact HSE-7 at 7-5397 for information regarding the entry.

12 RADIONUCLIDE CONTENT ( B) AMOUNT/ERROR ON AMOUNT
Use scientific notation to record all entries, for example, record 0.012 as 1.200 E-2: 1.2 as 1.200 E-0;
1200 as 1.200 E-3. Every effort must be made to identify units, that is. M = gram. C = curie. Identify
Amount Determined By. If AMOUNT and/or ERROR ON AMOUNT values are unknown, leave spaces
blank; do not use a numerical entry of 0.0 (this infers absolutely no contamination).

Distribution:
Original - HSE-7 Waste Management (accompanies waste to disposal / storage area)
Copy - Waste Generator



L c a A 7: 7 ©s CERTIFIED WASTE STORAGE RECORD

Los Alamos National Laboratory
Los Alamos.New Mexico 87545

WASTE PACKAGE SERIAL NUMBER

LAI8141
1. GENERATOR 'S PACKAGE INFORMATION

ORIGIN OF WASTE
Items

C&D No.
Additional Information

Group

TA

Building

Room
I

CONTAINER CODE SS MATERIALS
WRITE OFF RADIONUCLIDE CONTENT C =Cuncm

q
-

Steel Drum ( 55 gal.) 01
P

q Steel Overpack ( Drums ) 02 Account roleCods
Nuclide

I
Amount +

CSteei Box (68 in. X 54 in. X 38 .5 in.) 03 I I I 1 El
F-1 Steel Overoaek ( FRP Box) 04 E

q Other (Describe/ E

E
Drum Lct Code Year of Mfr. I E

Manufacturer 's Box Serial Number I I I I I I I I I I E

Process Batch Coce I t I TOXIC OR CORROSIVE MATERIALS

Gross Wt. (kg) c I + I Name I Code Quantity (g)

Organic Mat ' I Wt. (kqi I I E ! +

Organic Mat'I Vol (%) E +

Content Code I I I Is I+
Date Closed (MMDDYY) E l - I
The data in tats section were collected , and the waste described herein was packaged and iaoeled according to the procedures defined in inc
Los Alamos TRU Waste Certification Plan and its appropriate attachment(s). The data are correct and complete to the best of my knowiedge.

Printed Name Signature Date

It. GENERATOR -SITE HEALTH PHYSICS INFORMATION

Surface Dose Rate (mremth) I I I + I The data in this section were collected as prescribed in approved

Survey Meter Model
procedures . The package is properly closed and is safe to handle
and transport.

Survey Meter Serial No.

Alpha Contamination (dom/t00cm2) I E + Printed Name Date

Beta -Gamma Cont. (dom/100cm2) I E I + I Signature

III. HSE-7 SOLID - WASTE RECORDS OFFICE INFORMATION

The data package for this waste has been reviewed ov HSE-7. The
generator is authorized to arrange transportation -o TA-54 per AR
10-2.

Printed Name

Signature

IV. STORAGE - SITE HEALTH PHYSICS INFORMATION

Date

Surface Dose Rate (mrem/h) + The data in this section were c ;Ilected at the TA-54 waste storage/

Survey Meter Model
disposal site as defined in apc-oved procedures . The package is
acceptable for handling and storage

Survey Meter Serial No.

.

Alpha Contamination (dpm/t00cm2) E I + Printed Name Date

Beta -Gamma Cont. (dom/100cm2) I E I + Signature

V. STORAGE SITE INFORMATION

This package was visually inspected when received and was found Pad No. Laver q E E C E W
to be properly labeled and in good condition . It was accepted
according to approved procedures . Post No . Date Stacked

This waste package was stored at this location according to approved
procedures.

Printed Name Uate Printed Name Date

Signature Signature

HS Form Number 10-28 (12/83)



PROCEDURES AND INSTRUCTIONS

This form must be used to document packages of TRU waste that have been generated according to the Los
Alamos TRU Waste Certification Plan. Complete each section thoroughly in the order given on the form
before proceeding to the next section. Accompany all signatures with a printed or typed name.

Use scientific notation. Whenever the notation E plus os-minus is given In a data block, enter the plus or
minus as appropriate. Examples: Record 0.012 as 1.2E-2; 1.2 as 1.2E-0; and 1200.0 as 1.2E+3. Where E.
appears in a data block, enter values less than E-0 as 0.0E-0.

1. GENERATOR'S PACKAGE INFORMATION

Waste Generator: Complete the entire section as follows; then send the form to the area HSE-1 Health
Physics Representative.

Waste Package Serial Number . Use the full 13-digit number beginning with "LA" as marked on the
waste package.
Origin of Waste . Give the data for the organization offering the waste to HSE-7.
PN Items . Enter the C&D (Form 252-R. Disposal of Contaminated and/or Classified Property)
number(s) in the space provided. Enter the associated property number(s) in the space marked
"ADDITIONAL INFORMATION."

Additional Information . Use this space to enter any information about the waste that may be useful
later, such as property numbers or the specific origin of the waste. Use of this space is optional except
for listing property numbers when a C&D number has been entered.

Container . Check the correct box. Drum lot number is a code of one or more characters stamped or
painted on the outside of the drum between the upper rolling hoop and the top curl. Year of
manufacture is the last two digits in the code stamped in the bottom head of the drum. Example:
16-55-82. enter 82. Manufacturers serial number is the manufacturer's number for containers other
than drums.

SS Materials Write-Off. Provide the account and project codes. (This is for the waste generator's use
only.)

Radionuclide Content . List the radionuclides by using either the normally accepted notations (for
example. U235. Pu239. Co60, H3. etc.) or, for accountable materials. by using the element
identification plus the SS Material Type Code (for example. Pu52 for plutonium code 52. U38 for
uranium code 38. etc.). The acceptable code for Mixed Fission Products is MFP. In cases where more
than one contaminant is identifiable, list each (with appropriate data) on a separate line. Where there
are more than six (6) radionuclides. contact Group HSE-7 at 7-5397 for information about this entry.
Identify units, at is M = Grams. C = Curies.

Process Batch Code . Use this code only when a homogeneous batch of waste fills more than one
container: otherwise, enter "N/A."

Gross Weight . Enter the weight of the complete package in kilograms (kg).
Organic Mat'l Weight . Enter the total weight of organic material in the package, including the
packaging, in kilograms (kg).

Organic Mat'I Volume . Round off to the nearest 10°ro and enter..
Content Code . Enter the number assigned by the Certification Plan attachment.

Date Closed . Enter as MMDDYY without spaces or punctuation.

Toxic or Corrosive Materials . Use name and code number as given in 49 CFR 172.101. Enter only if
the amount in the package exceeds the reportable quantity (RQ) value; otherwise , enter "NONE." An
amount is required for each code listed.

II. GENERATOR SITE HEALTH PHYSICS INFORMATION

The area HSE-1 Health Physics Representative at the Generator's site completes and signs this
section. The Waste Generator then sends the form to the HSE-7 Solid Waste Records Office (MS E516)
for review and approval.

III. HSE-7 SOLID WASTE RECORDS OFFICE INFORMATION

The HSE-7 Solid Waste Records Office Representative completes and signs this section. This
represents authorization to transport. The Waste Generator must arrange for transportation ONLY
AFTER RECEIVING SUCH AUTHORIZATION FROM THE HSE-7 SOLID WASTE RECORDS OFFICE.
Refer to Administrative Requirement 10-2. Ensure that the CWSR accompanies the waste to the TA-54
storage site.

IV. STORAGE SITE HEALTH PHYSICS INFORMATION

The HSE-1 Health Physics Representative at TA-54 must complete and sign the Storage Site Health
Physics Information section.

V. STORAGE SITE INFORMATION

The HSE-7 Storage Site Personnel must complete this section and sign (1) when the waste is
accepted and (2) after the waste is stacked.

F_l R
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HEALTH AND SAFETY MANUAL

Administrative Requirement 3-5

Shipment of Radioactive Materials

Introduction The Laboratory requires that radioactive materials be packaged, marked,
labeled, certified, and transported in accordance with appropriate
regulations. This administrative requirement outlines the necessary
procedures for onsite transfers and offsite shipments of radioactive
materials.

Definitions Approved Containers - a Department of Transportation specification
container or a Certificate of Compliance container approved by either the
Department of Energy or the Nuclear Regulatory Commission.

Empty Radioactive Materials Packaging - any packaging that previously
contained radioactive materials, has been emptied of contents as far as
practicable, and meets the criteria of Part 173.427 of Title 49, Code of
Federal Regulations.

Limited Quantity - a quantity of radioactive material that meets the
requirements of Parts 173.421 through 173.423 in Title 49, Code of
Federal Regulations.

Offsite Shipment - a shipment of radioactive material to a destination
outside the Los Alamos project.

Onsite Transfers - movement of radioactive material between technical
areas and /or major facilities located within the Los Alamos project.

Radioactive Material - materials containing a specific activity greater than
0.002 µCi/g are considered to be radioactive for offsite shipments. For
onsite transfers, the 0.002 µCi/g value normally applies; however,
materials with less than a specific activity of 0.002 µCi/g may be
considered radioactive for the purpose of local radioactive contamination
control. Radioactive material is categorized as follows:

• Normal Form Radioactive Material - any radioactive material that
does not meet the criteria for special form.

• Special Form Radioactive Material - radioactive material that is (1) a
single , solid piece or (2) contained in a sealed capsule that can be
opened only by destroying the capsule. The piece or capsule has at
least one dimension not less than 5 mm and satisfies the test
requirements of Part 173.469 in Title 49, Code of Federal
Regulations.

Radioactive Material Package Transport Index - a number placed on a
package by health physics personnel to designate the degree of control to
be taken by the carrier during transportation. The transport index is based

August 1984
Page 1 of 5
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AR 3-5

on the degree of external radiation or on fissile material criticality
considerations.

Incoming Shipments The health physics staff, in compliance with Department of Energy (DOE)

regulations, monitors all incoming radioactive packages and the, transport
vehicles to ensure that there is no significant removable contamination.
In addition to the DOE regulations, the Radiation Protection Group

(HSE- 1) has established procedures for monitoring incoming "empty"
radioactive material packages. Radioactive material received at TA-3,
SM-30 is distributed by the Supply and Distribution Group (MAT-14) or
the Nuclear Materials Accountability Group (OS-2), dependent on the
type and quantity of the material.

The operating group shall open radioactive material shipping containers
at their own work location in the presence of the health physics
representative, who will then perform the required monitoring of the
internal surfaces.

Offsite Shipments Initial Contact. Upon notification by an operating group. he Radioactive
Materials Shipping Advisor in HSE-1 prepares a Radioactive Shipment
Advance Information form (HS Form 3-5A), describing the required
packaging and the applicable Department of Transportation (DOT)
regulations. The originator must identify and describe the material on the
Laboratory's Shipping Request (Form 796).

Shipping Container Requirements . Shipments of radioactive material in
excess of "limited quantities" (see "Definitions") require an approved
shipping container. For shipments using or requiring a Type B shipping
container, the operating group must complete a Quality Control form
(HS Form 3-5C) and either the general Certification of Packaging form
(HS Form 3-5D) or a specific certification of packaging form (contact the
Radioactive Materials Shipping Advisor for details).

Labeling the Containers . In general, shipments of radioactive material
must have a Radioactive White I, a Radioactive Yellow II, or a
Radioactive Yellow III label affixed to them. (Labels are affix d by the
health physics staff.) An exception to t pis rule is made for fir.. td quantity
shipments of radioactive material, which are exempted from specification
packaging, marking, and labeling requirements. Each empty radioactive
material shipping container that meets the applicable definition of
"empty" must be labeled with the approved DOT label. NOTE: The
Empty Radioactive Materials Packaging tag (Fig. 1) is for internal use
only. The operating group must complete a Certification for Empty
Radioactive Material Packaging form (HS Form 3-5E) when shipping
such containers offsite.

Approving the Shipment . The health physics staff, in cooperation with the
operating group, ensures that offsite shipments are properly packaged and
that a completed Radioactive Materials Shipping Data Sheet.
(HS Form 3-5B) accompanies the shipment. Tie Traffic Office of

August 1984 Page 2 of 5
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AR 3-5

EMPTY RADIOACTIVE
MATERiALS PACKAGING

1. REMOVABLE INTERNAL CONTAMINATION DOES NOT EX-
CEED THE LIMITS SPECIFIED ON THE REVERSE SIDE OF
THIS TAG.

2. EXTERNAL SURFACE IS FREE OF REMOVABLE CON-
TAMINATION IN EXCESS OF THE LIMITS SPECIFIED ON
THE REVERSE SIDE OF THIS TAG.

3. EXTERNAL SURFACE DOES NOT EXCEED :;.5 mrem/hr.

DATE HEALTH P1tY$IC3

Maximum Permissible Limits
(d/m/100 cm ' smears)

CONTAMINANT Internal External

Beta-gamma emitting radio. 2.2.10` 2200
nucides : all radionuclides with
half-lives less than 10 davs:

natural uranium : natural thonum:

uranium -235: uranium-238:

thonum-232; morium-228 and

thorium-230 when contained in

ores or physical concentrates.

All other alpha emitting radio - 2.2 . 10' 220
nuaides.

Fig. 1. Empty radioactive material packaging tag.

MAT-14 determines the applicable transport regulations based on the
information supplied by the health physics staff and the shipping request,
and then approves the shipping methods.

Safety Analysis . If special form radioactive material is involved, the
operating group must prepare a safety analysis and ensure that criteria
stated for "Special Form Radioactive Material" are met . The Radioactive
Materials Shipping Advisor must concur and documented evidence must
be furnished to MAT-14 by the operating group.

Onsite Transfers Onsite transfers must be made in a manner that provides comparable
protection to that provided for offsite shipments . This may be achieved by
use of approved containers (see "Definitions "), locally approved
containers (approved by the Radioactive Materials Shipping Advisor), or
a combination of locally approved containers and additional
administrative controls such as escorts . The Radioactive Materials
Shipping Advisor determines whether a container is approved for local
use and approves transport methods used for all onsite transfers. The
container must be securely fastened to the vehicle, as determined
appropriate by the health physics representative . An onsite Radioactive
Material Transfer tag (Fig . 2) must be completed for all transfers. These
tags are available from the Radioactive Materials Shipping Advisco_
(either the shipper or the health physics staff 'fixes these labels).

August1984 Page 3 of 5
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AR 3-5

RADIOACTIVE MATERIAL TRANSFER TAG

Sequence No.

Date:

From: To:

Name: Name:

TA Bldg Room TA Bldg Room

Phone Group Phone_ Group

c °adionuclidels)

.221 Curies-- Grams

G Solid - Liquid G Gc_ecus G Metal G Powder G Other

Packaging Cescription

Method of Transportation

Radiation Levels: Contact At 1 Meter

mR/hrp-y mR/hrp-y

`-' mrem /hri mrem/hnt

a Total Total

Exterior surfaces are free from removable contamination and packaging is
,. _:;ropriate for transfer. .

--ann :s Representative Date

Nuclear Material G Yes 0 No

Seal ID

r- Handler 's Signature Date
0
Pro-Force Signature Station

Date Time -
z
y Receiver's
Signature Date

HSE-1 *GF01983 - ee1345

Fig. 2. Radioactive material transfer tag.

Page 4 of 5August 1984
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AR 3-5

Waste Waste items must be properly packaged and must comply with
Administrative Requirements 10-1, "Radioactive Liquid Waste," and
10-2, "Radioactive Solid Waste."

Transportation If a transport vehicle becomes involved in an accident, the driver or escort
Accident must ensure radiation control and immediately notify the appropriate

managers and the Health, Safety, and Environment Division (7-7878). In
the event or possibility of a fire, the Fire Department (9-911) must be
notified immediately. Vehicle accidents occurring offsite also must be
reported immediately to the Los Alamos Police Department.

References "Safety Requirements for the Packaging of Fissile and Other Radioactive
Mate: -.al." Department of Energy Order 5480.1, Chapter III °
(May 1, 1981).

"Transportation," 49 CFR 100-199, Department of Transportation
Regulations (most recent).

Referrals Radioactive Materials Shipping Advisor (HSE- 1), 7-4127

Radiation Protection Group (HSE-1), 7-5296

Waste Management Group (HSE-7), 7-4301

Chemistry Health Protection Group (HSE- 10), 7-7218

Accelerator Health Protection Group (HSE-11), 7-5890

Supply/Distribution Group of the Materials Management Division
(MAT-14),7-5115

Forms HS Form 3-5A, Radioactive Shipment Advance Information

HS Form 3-5B, Radioactive Materials Shipping Data Sheet

HS Form 3-5C, Quality Control

HS Form 3-5D, Certification of Packaging

HS Form 3-5E, Certification for Empty Radioactive Material
Packaging

Los Alamos Form 796, Shipping Request

Tags Empty Radioactive Material Packaging tag

Radioactive Material Transfer tag

August 1984 Page 5 of5



Loo Ahmoz
RADIOACTIVE SHIPMENT

ADVANCE INFORMATION

SR Numoer Late

Group Shipping Person Telephone Numoer Mail Stop

Destination

Radionuc: de

Form. Chemical Form

Amount

1 q A. q A. Exceeaed q LSA q Limited q Instruments and Articles

q Az q A- Exceedeo q Highway Route Controlled Quantity

Fissue Class Transport Index

Markings

Container Prowdec

Certification of Packaging Form

q Not Required Required

Quality Control Form

q Not Required q Required

Internal Packaging

Remarks

HS Form Nurroer 3-5A 16%861



LL©e ci 0 e RADIOACTIVE MATERIALS
Los Alamos National Laboratory SHIPPING DATA SHEET
Los Alamos . New Mexico 87545

SR No.: Group Shipping: Date.

Destination: Transport Method:

Material (radionuclide):

FORM OF MATERIAL:

Physical: Liquid Solid Powder Gas Metal

Special form' Normal form Acid Instrument and articles

Fissile ( excepted ) Fissile Nonfissile

QUANTITY OF MATERIAL: Limited LSA Highway route controlled quantity

PACKAGING:

INTERNAL: Shock or liquid absorbing material Pipe nipple and caps

Secured lead, polyethylene Poly bottle or glass Metal can

EXTERNAL: Size

Requirements for limited quantity met: YES = NO

Requirements for instruments and articles met: - YES = NO

Nonfixed radioactive contamin non limit not exceeded: (initials)

Limit of specification or certificate not exceeded: ( initials)

Strong, tight package Type A Type B Type B(U) Type B(M)

Tamper Seal: --YES __ NO Gross Weight:

MARKING REQUIRED:

ORIGIN OF CRITICALITY EVALUATION:

Fissile Class: Criticality Transport Index:

Container No. - g Ci mRem /hr Fissile Transport Type Label
(if any) - mg = ug ` mCi yCi Contact I meter Class Index Used I . 11, III"

Trefoil used on Type B(U) and Type B(M): (initials)

'Basis for and approved by:

''Vehicle placard required:

REMARKS:

Health Physics Surveyors Signature
1

HS Form Number 3 -5B (7/83)
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QUALITY CONTROL

Los Alamos National Laboratory
Los Alamos.New Mexico 87545

Certificate of Compliance Number DOT Specification Number

The container(s) designated above and prepared for shipment on SR Number
have been inspected and comply with the following requirements:

1. The packaging is in unimpaired physical condition, except for super-
ficial marks.

2. Each closure device of the packaging, including any required gasket,
is properly installed, secured, and free of defects.

3. For fissile material, each moderator and neutron absorber , if required,
is present and in proper condition.

4. Each closure, valve, or other opening of the containment system through
which the radioactive content might escape is properly closed and sealed.

5. Each packaging containing liquid in excess of an A2 quantity and intended
for air shipment has been tested to show that it will not leak under am-
bient atmospheric pressure of not more than 0.25 atmosphere, absolute
(0.25 kilogram per square centimeter or 3.6 psia). The test must be
conducted on the entire containment system or on any receptacle or
vessel within the containment system to determine compliance with
this requirement.

6. The internal pressure of the containment system will not exceed the
design pressure durin transportation.

Group Leader or Designated Alternate (Signature)

Comments

Distribution

MAT-14, MS P274
HSE-1 , MS P229
Group Shipping

Date of Expiration

Date

Initials

r__ 0



3
Los Alamos National Laboratory
Los Alamos. New Mexico 87545

CERTIFICATION OF PACKAGING

From Group Date

The package( s) covered by SR Number was prepared and packaged according to the detailed

requirements of Certificate of Compliance Number

Signed: Group Leader or Designated Alternate

COPIES : TRAFFIC OFFICE, MAT-14, Mail Stop P274

RAM SHIPPING ADVISOR , HSE-1 , Mail Stop P229

NOTE: The original and HSE- 1 copy can accompany the SR.

HS Form Number 3-5D (6/84)
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Los Aknrnss
Los Alamos National Laboratory
Los Alamos. New Mexico 87545

CERTIFICATION FOR "EMPTY"

RADIOACTIVE MATERIAL PACKAGING

SR No. Date

Group

The containers listed below are offered for shipment and have been emptied of contents as far
as practicable . The internal contamination does not exceed the specified limits, determined by
removable means , as indicated on the reverse side of this form.

Description of Numerical Designation of Container

The packaging ( 1) is in an unimpaired condition , ( 2) is securely closed so that there will be no
leakage of radioactive material under conditions normally incident to transportation, and
(3) does not contain more than 15 g of 235U. EXCEPTION: The packaging may contain more than
15 g of ='SU only in the case of manufactured articles in which the sole radioactive material
content is (a) natural uranium , (b) depleted uranium , or (c) natural thorium . In addition, old
labels nave been removed , obliterated , or covered . After the monitoring requirements are met,
the HSE - 1 representative applies the EMPTY RADIOACTIVE MATERIALS PACKAGING tag. For
shipments leaving the Laboratory , MAT-14 will then apply the official "EMPTY" label.

inspector

Group Leader or Designated Alternate

HSE-1 has monitored the exterior surfaces of the container(s) and has found them to comply
with the requirements of 49 CFR 173.421 ( b) and (c). The HSE-1 "EMPTY " tag has been attached
to each container.

Signed:

Signed:
Health Physics Surveyor

HS Form Numoer 3-5E (6/84)
G-10



CERTIFICATION FOR "EMPTY" RADIOACTIVE MATERIAL PACKAGING

PAGE 2

CONTAMINANT
Maximum Permissible Limits (100 cm2)
Internal External

Beta-gamma emitting radionuclides; all 2.22 x 105
radionuclides with half-lives less than
10 days: natural uranium; natural thorium;
uranium-235; uranium-238: thorium-232;
thorium-228 and thorium-230 when
contained in ores or physical concen-
trates.

2200

All other alpha emitting radionuclides. 2.22 x 10° 220

140



FORM 796 (•11 /81)

(No. P.O. Box for Address)

Consignee

COPY NO I SHIPPING OFFICE FILE

SHIPP HNG R EQ U EST SR
(Enure Form To Be Completed By Author. Except Where Indicated) DATE

Telephone:

Street Address

City / Stat Zip Code

ITEM QUAN . DESCRIPTION PROPERTY NO.
OR STOCK NO.

UNIT
COST

TOTAL
COST

REQUESTED ROUTING

SPECIAL INSTRUCTIONS
REASON FOR
SHIPMENT

TOTAL

WARNING: It is a Federal offense to knowingly or unknowingly violate hazardous materials shipping regulations.

IF SHIPMENT IS COLLECT, PLEASE CALL VENDOR FOR SHIPPING
INSTRUCTIONS.

U. OF C. LABORATORY P.O. No.

CONSIGNEE 'S P.O. *

PREPAID COLLECT FOLLOW UP_

LOAN HOW LONG RETURN OF LOAN_

REPAIR OTHER PERMANENT TRANSFER

COMPLETE THE FOLLOWING:

PICK UP ABOVE MATERIAL FROM: PHONE

GROUP OR
PERSON STOCKROOM

SITE BLDG . ROOM NO.

PICK UP DELIVERY
DATE TIME DATE REQUIRED

CREDIT
GROUP NAME ACCOUNT CODE VALUE

IF NOT SURE, PUT A

COMPLETE ALL OF THE FOLLOWING, IF ANWER IS YES,

DESCRIBE ABOVE
RADIOACTIVITY

EXPLOSIVES A a C

COMBUSTIBLE LIQUID

BLASTING AGENT

POISON A_B

FLAMMABLE LIQUID

FLAMMABLE SOLID

OXIDIZER

CORROSIVE LIQUID

COMPRESSED GASES

FLAMMABLE

COMPRESSED GASES -

NON-FLAMMABLE

ETIOLOGICAL AGENTS-

MAGNETIZED MATERIAL

IRRITATING MATERIAL_

ORGANIC PEROXIDE-

SECURITY CLASSIFICATION

OF MATERIAL

SECURITY CLASSIFICATION
OF THIS SR

APPROVED

AUTHORIZED GROUP SIGNATURE

PROPERTY REPRESENTATIVE

PROPERTY MANAGEMENT GROUP MAT - 2

PROGRAM NO. I I PROCUREMENT

INFORMATION BELOW TO BE COMPLETED BY GROUP MAT-14 ONLY

DIMENSIONSWT.S.M. NO. I DATE I NO. PKGS. PACKED BY
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OFFICE MEMORANDUM

TO • Distribution DATE:

THRU: Harry Jordan, H-DO

FROM

SUBJECT

SYMBOL

W. D. Purtymun , H- '
'M. Whee r, LS-6vi. ^ ^^

L W H 7J

LOS ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

LOS ALAMCS , NEW MEXICO 87545

Telephone Ext: 4 3 01

10 December 1980

. arren, - ^
GUIDELINES FOR C 0 N TR CTiON AND USE OF SOLID
WASTE DISPOSAL FACILITIES AT AREA G, TA-54
H7-80-660

MAIL STOP : 518

The final version of the guidelines, revised after review by
the Operational Waste Management Committee, is being submitted
for your information. pups H-7 and H-8 plan to implement
the guidelines immediately.

WDP,MLW,JLW/HSJ/rmb

Enc. a/s

Distribution:
J. W. Healy, H-DO, MS-400
W. J. Maraman, CMB-DO, MS-756
R. J. Bard, CMB-8, MS-734
M. M. Thorpe, N'?-DO, MS 324
D. R. Smith, Q-.4, MS 560
E. M. Si tzberger, ENG-DO, MS 624
T. K. Keenan, H-7, MS 518
J. Steger, LS-6, MS 495
M. A. Rogers, LS-6 MS 495
W. R. Hansen, H-8, MS 490



LASL GUIDELINES FOR CONSTRUCTION AND USE OF Page 1
SOLID WASTE DISPOSAL FACILITIES AT AREA G, TA-54

LASL GUIDELINES FOR CONSTRUCTION AND USE OF

SOLID WASTE DISPOSAL FACILITIES AT AREA G, TA-54

I. INTRODUCTION

These recommended practices for the location , construc-

tion , and operation of the LASL TA- 54, Area G waste disposal/

storage site have been prepared to document procedures that

will minimize and control releases from the site, and to pro-

vide a continuing documentation of site control . The overall

responsibility for ensuring c
o^
mpliance with these guidelines

rests with the H - 7 Solid ' aste Disposal Section Leader.

Other LASL groups , as required, will be called on to provide

special assistance in providing necessary information.

Deviations from these criter i a in specific instances

will be necessary, and will be allowed when justified and

properly docu mented. Approval for such deviations will be

obtained from the Waste Management (H-7) anc Environmental

Surveillance ( H-8) Group Leaders. Additional approval from

the LASL 'c aste ' a nagement Operations Advisory Committee may

also be r :_:: ui red if requested by either Group Leader.

In all instances the LASL criteria and operations will

be consistent with established DOE Burial Site Criteria

(Appendix A).

II. RESPONSIBILITY AND DOCUMENTATION

A. Documentation of site suitability studies, current maps

and engineering drawings , copies of site and individual

pit/snaft inspections, and other related information

will be maintained in the files by Group H-7.



Page 2 LASL GUIDELINES FOR CONSTRUCTION AND USE OF
SOLID WASTE DISPOSAL FACILITIES AT AREA G, TA-54

B. The Area G Site Engineer is responsible for notifying

the H-8 office , in writing , of each activity requiring

their attention.

C. Following the completion of all required facility

inspections , site studies , and site evaluations , written

notification including approvals, results , and reco.-en-

dations shall be provided to the Area G Site Engineer by

the Environmental Surveillance Group Office (H-8).

C. The Site Engineer will call upon the Engineering Depart-

ment to provide the required topographic maps, engineer-

ing drawings, pit surveys , etc., as described in Sec-

tions IV, V , and VI.

III. SITE EXPANSION

TA-54, the location of Area G , includes all of Mesita

del Buey. This site is of sufficient size that all LASL

radioactive solid waste can be buried/stored at this location

through the foreseeable future. Consequently, these criteria

do not address new site selection . It is assumed that all

appropriate DOE and other Federal Agency criteria , as well as

the NEPA process , would be followed should any new site ever

be required.

Presently, approximately 63-acres of the TA-54 site are

fenced , and future expansion of this fenced area will event-

ual ly be required . During any such site expansion the

following criteria will apply:

A. Prior to the e:eoansion of the useable portion of Area G,

notification w-;11 be provided to the Environmental Sur-

veillance Group ( H-8). The Group will perform the

required environmental and archaeological studies, and

will provide the necessary documentation.
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B. The ecology of the expanded area will be considered in

relation to plants and animal communities that are

classified as rare or endangered. Any such entities

observed will be preserved and protected as specified in

the "Endangered Species Act of 1973" (50 CFR-Part 17).

C. Prior to the use of an expanded portion of the disposal

site, a thorough site evaluation will be performed by

H-8 to determine the suitability of the area for its

intended use.

D. Appropriate rev-*ew and valuation of the expansion area

for archaeological ruins must be conducted as prescribed

in Federal Regulations (36 CFR Part 800, as amended

March 1, 1979).

IV. GENERAL SITE CRITERIA

A. The use of the TA-54 site is restricted to the top of

Mesita del Buey and must be consistent with these

Guidelines.

B. A topographic contour map of th ,e fenced portion of Area

G will be developed and kept current . Topography will

be shown at contour intervals of 5' or less. Filled and

proposed burial / storage facilities will be designated.

The map will also indicate-the final grade contours of

the filled portion of Area G.

C. Engineering drawings will be developed , and maintained,

which locate the position of site facilities ( buildings,

retrievable storage areas , disposal pits and shafts,

permanent and significant monitoring installations,

fence lines, bench marks, etc.).

H-4
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V. BURIAL PIT/SHAFT CONSTRUCTION

Several weeks prior to clearing and excavation of a pit

or shaft, notification will be provided to H-8. At 'i e dis-

cretion of H-8, samples may be collected during the construc-

tion of a pit or shaft. Following completion of the con-

struction , and before a facility is placed into use, H-8 will

be responsible for preparing a geologic / hydrologic descrip-

tion of the pit (and shaft to the extent r)ssible). Upon

completion of this inspectio written noti-ication will be

provided to the Site Engineer ly the H - 8 Group Office. This

notification will identify any features in the pit or shaft

requiring the attention of the Site Engineer . If any addi-

tional documentation is necessary the ESG will provide it to

the Site Engineer at a later time.

A. Location (see Fig. 1)

1. The "spill point" (the lowest elevation of the

undisturbed rock surrounding the pit or shaft)

determines the maximum utilization volume of the

pit or shaft (Section VI-D-'). Thus, the layout of

the pit will be with the long dimension more or

less parallel to the topographic contours.

2. As protection against lateral erosion of the mesa,

leading to possible eventual exposure of waste

material, the nominal design distance between the

edge of a pit or shaft and the canyon rim will be

50 feet. The "rim" is interpreted to be the sig-

nificant break in slope between the surface and the

side of the mesa. The position of this rim will be

physically identified by suitable markers

H-5
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as established by the Engineering Department, and

identified on a designated topographic map of the

site ( Section IV -B). Some variation in this

50-foot separation can be expected over the length

of a pit due to localized topographic . or pit edge

variabilities . These variations should not reduce

the separation distance to less than about 45

feet.

3. The nominal design surface distance between the

edges of adjacent ,its will be 15 feet but in no

case less than 1014et.

B. Burial Pit /Shaft Excavation

1. To the extent possible , natural vegetation and

topsoil in the area will remain undisturbed (see

Fig. 2).

2. Topsoil from an area to be excavated will be

removed either for immediate use elsewhere in

revegetation or for stockpiling for future use.

Any stockpiling will be done in a manner as to

minimize erosion.

3. Tuff removed during construction of the pits will

be separately stockpiled in the same manner as the

topsoil. No stockpiling will be done on top of

rehabilitated or undisturbed areas.

4. In order to protect against water movement from

saturated alluvium into the waste , the deepest

point in a pit or shaft shall be no deeper than

65, which has been determined as being at least

10' above the adjacent canyon floors.

H-6



Page 6 LASL GUIDELINES FOR CONSTRUCTION AND USE OF
SOLID WASTE DISPOSAL FACILITIES AT AREA G, TA-54

5. The floors of the pits do not need to be level.

6. Horizontal dimensions (length, width) and shape of

pits or shafts are not restricted.

7. The walls and access ramps of the pit will be con-

structed at a slope deemed to be safe by the Site

Engineer and Group H-3.

8. Crushed tuff 0.5 to 1 ft deep will be compacted on

the floor of each pit before emplacement of wastes.

9. Upon completion of a pit, excavation engineering

drawings will be prepared showing lengthwise pro-

files at walls a"rrZF centerline , and crosswise pro-

files at significant breaks in bottom slope and

every 100 ft length. At the time of this survey,

the location of the first and last reference posts

(for waste disposal location) will be established

and recorded on the drawings.

VI. BURIAL PIT/SHAFT USE

A goal of the LASL Waste Disposal Facility is to conduct

waste management operations in accordance with DOE and LASL

criteria and in a manner that will restrict the release of

radioactive materials to the environment to levels below

existing standards , and further , to levels that are as low as

reasonably achievable . The primary release mechanisms of

concern are transport by moving soil moisture ( either towards

the surface or towards ground water aquifers ); erosion of the

cover material overlying buried waste ; or intrusion into the

waste by plants , animals, or man.

A. Only wastes in solid or solidified form will be accepted

for burial.
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B. As much as possible , wastes will be layered in pits with

each layer covered with a minimum of at least 0.5 ft of

compacted crushed tuff.

C. Loose combustible wastes subject to wind dispersal will

be covered by the end of the day of disposal-.

D. Pits and shafts will be filled with wastes to a level no

higher than 3 ft below the "spill point" ( lowest point

on pit rim , Fig. 2.)

E. As a pit is filled , care will be taken to ensure that

sufficient room is allowed between waste and large open
t ^--r

fractures in the walls and access ramps to allow crushed

tuff to fill these fractures.

F. Open joints or fractures are difficult or impossible to

identify , inspect, or fill in vertical shafts . Special

measures may be required to insure containment of some

wastes within disposal shafts. These measures may

include the use of shaft liners and/or special waste

containers.

G. Surface drainage will be constructed and maintained so

that surface runoff does not en .ter the waste storage or

disposal facilities.

VII. FINAL PIT/SHAFT COVER

A. The final cover of a pit will be crushed tuff (minimum

of 3') overlain by topsoil (approximately 4").

B. The final cover of a pit will be at or above the origi-

nal land - surface, as required for contouring to provide

,the desired drainage within the area.

H-8
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I

C. The final cover of a shaft will be noncontam'nated

cement, a minimum of 3 ft thick, slightly rounded, and

extending about 0.5 ft above land surface.

D. Provisions will be made to control runoff in the dispo-

sal area to minimize infiltration and ero.sion of the

final cover of pits or shafts.

E. Turf-forming grasses and bunch grasses will be planted

in the final cover to prevent wind and sheet wash

erosion.

F. Identifying engineering type markers will be placed at

two diagonal corners (surveyed) of each pit, and in the

final pour of seal cement i n the shafts. For pits the

markers, at least 12 in. in diameter, will be set

approximately 2-3 ft deep in undisturbed tuff and will

extend about 0.5 to 1 ft above the ground surface. This

marker will be a single brass cap set in concrete as

illustrated in Fig. 3. Information on the cap shall

include the wording "Buried Radioactive Waste" along

with the pit number, corner, radionuclides buried, and

dates of use. I'

Shaft markers will contain information (along with

the above wording) including shaft number, radionuclides

buried, total curies, and dates of use.

G. Prior to site closure,-criteria will be developed for

construction and placement of permanent site identifying

markers. Site decommissioning will include placement of

these markers.

H. Access roads to pits or shafts will be laid out so that

vehicles do not transverse rehabilitated areas.

H-9
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VII. ENVIRONMENTAL MONITORING

The disposal site is a potential source of radionuclides

in the environment. There should be no routine release of

effluents containing radionuclides from either. site opera-

tions or site facilities. Further, all releases , whether

from operations or through migration of disposed radio-

nuclides, should be as low as reasonably achievable.

A. A routine environmental surveillance program will be

conducted by Group H-8, to identify and monitor for any

contaminant releases frm the site.

B. The monitoring data should be sufficient to allow iden-

tification of the processes responsible for contaminant

release, and to assess the significance of any

releases.

C. The operations of the site will be conducted in a manner

consistent with these monitoring programs.
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Fig. 1. Cross-section showing details of pit location and

placement of wastes.

Ir

FILL MATERIAL
STOCK PILE

TOP SOIL
STOCK PILE

PROPOSED PITS WITH
TOP' SOIL REMOVED

Fig. 2. Example layout of disposal pit, stockpile areas,
and biotic sanctuaries.
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Initial Disposal Criteria
for

rj ruse

i

The* purpose of these criteria is to provide to:t DOE solid low - level waste
is disposed of (1) in a safe and economical manner ' 2) w'th an

acceptable environmental impact , ( 3) with minimum reliant on long-tem.
surveillance and/or maintenance activities, (4) with acce pt able risk to
future generations , and (5 ) with minimum land usage. It is recognized
t'.at the canaral and preliminary nature of these initial criteria will
lea:: to substantive chances in order to provide system - wide, quantified
final criteria in-FY 19SD.

C: ais

Disposal site operations should:

1. E.ccurace mini::mum waste cenera;hion and minimum lard usace ^y applying
O o:,d hous e:eeping practices, VOiume- reduction techni Clues, Letter la nd-
fill dasigns and improved disposal methods consistent with operational,
heath and safety rey u; r ec ents.

2. Use disposal methods and waste conditioning techniques which m.iriric=_
long-farm Environme;tal impact, dependence upon long-tcrm surveillance
and/cr r.ainte73nce , and pz.ential risks to future genera:ions.

3. Generate a properly recorded operating experience data base reflectir.;
envircn..,ental and health and safety results of the d-'sposal method(s)
in use.

4. Operate, and interpret results of existing and improved site perfc , ,-
ance surveillance system(s) to assist fn the evaluation of the
performance of the disposal site and practices.'

Cri teri a

1. General

a. Good housekeeping and industrial operating practices shall be
employed.

b. Occupati onal health and safety , environmental and security
standards shall be met in all operations.

c. Land usage for disposal shall b e minimized without compromising

health and safety.

d. Emergency response systems should be tested routinely.

H-13
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e7 Technoloey should be assessed periodically to upgrade practices
( volume reduction , containment, surveillance).

f. Plans shall be made for the long-term control and ultimate dis-
position of the site-using the latest technical and land use
information. - _

g. A quality assurance program shall be maintained. .

II. Administrative

a. An individual responsible for all disposal site operations shall
be specified. The responsibilities and authorities shall be
documented and shall include (but not be limited to):-

(1) Documenting compliance with appropriate directives,
standards and procedures.

(2) Developing and irple4n.ing standard operating procedures.

(3) Establishing waste acceptance criteria and, where appropriate,
determining the acceptability of input waste.

(4) Providing estimates cf resources necessary to assure that
site and operations meet standards.

(5) Providing waste volume projections.

b. 'Generators shall be encouraged to minimize waste generation. Con-
sideration should be given to charging a portion of disposal costs
to the generator, such as a sliding charge scale that discourages
generation. 1

c. An independent review system shall be established.

d. Anomalous occurrences at the. waste disposal area shall be reviewed
and analyzed , and corrective . measures implemented and dccu-ented
as required.

311. Site Selection

a. The site shall. have suitable geological , hydrological and clima-
tological properties which are tested , documented, reviewed and
accepted by competent authorities to avoid excessive dose to ran
from radioactive and nonradioactive contaminants.

b. Impact on ecological and archaeological conditions shall be
minimized.

H-14



c. Transportation of waste, population distribution, and availability
of utilities and other site support factors should be considered.

d. Recoonized potential uses should be considered for an area prior
to its being dedicated for waste disposal so as to minimize the

• inpact of land withdrawal. -

IV. Site 0ceration

a. Approved standard operating procedures shall be centrally docu-
rented, ir.pler ented, reviewed annually and revised as necessary.
Procedures shall include:

(1) haste accep tance - req uirements including contents and
labeling

(2) Disposal method and location

(3) Criticality, radiation and occupational safety

(4) P..ethod of handling unacceptable waste or packaging

(5) Proper handling equip ment and tec:.niq u es to b2 use-'

(6) De:cntaminaticn of personnel, vehicles , equipment and
facilities

(7) Fire prevention methods

(S) Segregation of TRU waste for retrievable storage

(9) Emergency response plans

(10) Consideration of potential future discovery of artifacts.

(11) Quality assurance program

(12) Site surveillance program

b. Methods should be established to control:-

(1) Wind dispersion of waste or contamination

(2) Water intrusion

(3) Dust

• . (4) Chemical hazards
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(5) Vehicle and personnel traffic

(6) Materials with the potential of mobilizing waste (solvents,
organics, etc.)

-(7)' Intrusion by vegetation or animals

c. Specifications for containment designs --.d construction shall be
developed and implemented for all packaging and disposal techniques.

d. i;leasure^^ent methods will be implemented, documarted and updated
as app ropriate ror.

(1) Radiological conditions in and around the disposal area

(2) ficration c contaminants (radioactive and n:nradioactive)
in surface -:.d ground water

(3) Uptake of radionucl^ s by vegetation and animals

( 4) Release of airborne contaminants

e. Ear ^sures to site operating personnel and off-site pcpulaticn
shall be kept as low as practicable.

V. 1 aintenance

a. Adequate site ' drainage systems shall be maintained.

b. Final cover shall be maintained to control surface accumnulation
of water.

r
c. Adequate erosion control measures shall be employed.

d. Corrective action shall be taken when maximum authorized levels
of radiation are approached or predicted to occur.

e. A method to identify the location of disposed waste shall be
maintained.

f. Conceptual hydrological model shall be developed utilizing local
geohydrological and radiological data, and surveillance systems
stall be maintained to aid in detecting and evaluating subsurface
migration.

H-16
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VI. Suooort

Adequate fire suppression shall be available.

b. Security shall be adequate to prevent unauthorized access to
waste.

c. Operators shall be qualified for their duties, and an adequate
training program should be implemented.

d. Permanent records shall be maintained on:

(1) Wastevolur,e, content, properties and location

(2) Interpreted results of surveillance and monitoring prc;ra s

(3) Routine and significant nonroutine events

(4) Results of periodic irAependent evaluation of cpera ti ores

(5) Results of e-nergency response tests

(E) Site geological, hydrological and clip-;atological properties

f . (7) Operating personnel and dose acc^^ulation

r

H-17
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FILL MATERIAL TOP SOIL
STOCK PILE

PROPOSED PITS WITH

TOP SOIL REMOVED

NATURAL TOP SOIL
AND VEGETATION
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LsaAllEni-Ve
Los Alamos National Laboratory
Los Alamos.New Mex,co 87545

TO: Lee Borduin, HSE- , t1$ Er18 DATE. February 17, 1984
r

FROM Wayne R. Hansep^ SE- Group Leader MAILSTOP /TELEPHONE : K490/5021

SYMBOL

SUBJECT

HSE8-84-109

DISPOSAL OF CEMENT CULVERTS CONTAINING TRU WASTE AT 10-100 nCi/g

On February 15, I discussed disposal of cement culverts in TRU storage
from Area T on DP site with Karen Balo of your group. She requested
advice on the acceptability of disposing of those culverts in Area G,
TA-54.

As you are aware, past studies have indicated that for the best
containment of TRU elements in Area G we need to bury waste with TRU
concentrations greater than 10 nCi/g deeper and further back from the
mesa edges than we do our normal low-level waste. In keeping with the
findings of several modeling efforts in HSE-8, and with the help of LS-
6, we have a general guidance that if TRU waste were buried at offsets
greater than 75 ft back from the mesa edge and at least 15 ft below the
surface of the trench at closure, adequate confinement of TRU elements
would be assured. This assurance is based on the best geological
modeling currently available, which indicates confinement should last a
minimum of 200,000 to 250,000 years plus or minus 50,000 years (I'm not
so sure about the uncertainty number, it may be larger). If we do
pursue burial in this manner, we will be practicing greater confinement
and I believe can make arguments that we are safely containing the
waste.

If you wish reprints or copies of reports that have resulted in these
recommendations, I will be glad to forward them to you.

WRH/ml k

Cy: Jesse Aragon, HSE-DO, MS P228
Karen Balo, HSE-7, MS E516
John Warren, HSE-7, MS E516
Don Mayfield, HSE-8, MS K490
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I. INTRODUCTION

i.1 Purpose

This plan describes the project management procedures that will be
followed by all project participants in the management of the Radioactive
Liquid Waste Collection System Improvements (RLWCSI) project. The plan
identifies the various Department of Energy (DOE) and Los Alamo- Scientific
Laboratory (LASL) organizations and personnel, including responsibilities and
authorities, and the organizational relationships between the Office of
Military Application (OMA), Albuquerque Operations Office (ALO.)•, Los Alamos
Area Office (LAAO), and LASL.

The plan has been developed in accordance with the DOE Manual Chapter
6101 and the "Handbook for ALO Project Development and Management" to set
forth a plan of action for the design, procurement and construction (including
removal of existing waste lines) of this project. The plan was developed by
representatives from LAAO, ALO and LASL. t



II. PROJECT SCOPE

2.1 Function

The purpose of this project is: (1) to install a Radioactive Liquid
Waste Collection Syste-. that will facilitate the safe, reliable collection and
transport of these wastes to the central treatment plant at the LASL; and (2)
to remove and dispose of the existing system and previously abandoned lines in
a manner consistent with requirements for disposal of contaminated materials.

Containment reliability for the existing system cannot be verified.
The original specifications under which the line was installed did not require
a leak-tight system, an approach that was acceptable at that time.

The Radioactive Liquid Waste Collection System Improvements project
will consist of the following:

a. Installation of buried sewer line in the collection grid of the
main technical area (TA-3), and the trasnport line from TA-3 and
TA-48 to the treatment plant (TA-50). The total length of line
to be installed is approximately 22,000 lineal feet. The
construction will be line-in-line type to provide primary and
secondary encasement of the waste-carrying lines. The annular
space between the inner and outer lines will provide a
collection space for any leak developing in the inner line.
liquid will flow to transmitting detectors located in manhole
along the line that will signal alarm at monitored points in t,ie
event of a system leak. The manholes, as secondary containment,
will also be the location of expansion joints or loops, air
relief vents where required, and plumbing connections for
minimum effort maintenance during stoppages due to loss of
primary (inner) line integrity.

b. A dual inverted siphon with a dosing system for flow velocity
will be considered, with possible alternates, for one canyon
crossing. The balance of the system will be controlled slope
gravity flow, with force mains and lift stations only as
required for topographical and/or economic reasons.

c. Six truck loading stations will be provided at remote waste
collection and temporary storage locations. The loading station
design will provide for storage, pumping to tank trailers, spill
protection, freeze protection and construction on concrete pads
with hard surface access from and egress to main roads. One
primary truck unloading station will be provided in an area
remote from public access at a location along the line routing.
A back-up unloading station will be provided at TA-50. Design
will be similar to the loading station design. Two tank.
trailers will be procured for use with truck tractors presents
used on plant, and complying with Department of Transportatic
requirements.



d. A number of existing storage tanks presently in use will be
upgraded to meet the criteria of this project. The upgrading
will include cleaning, repairing where necessary, relining,
sealing, structural inspection, new primary inner tanks, and
providing for monitoring for leakage.

e. A new data acquisition, control, and alarm system will be
designed and procured by LASL for installation by the contractor
at TA-50-1. Details of this design will be furnished to the A-E
by LASL for incorporation in the overall design by the A-E
during Titles I and II. Description of the DAS is detailed'in
document entitled "Specification E-5-0109 - H-7 Radioactive
Liquid Waste Management Data Acquisition System", which is by
reference, part of the Project Management Plan.

f. Existing contaminated sewers (including sections of line
previously abandoned), associated manholes, valves, valve boxes,
etc., will be removed and disposed of at the LASL radioactive
disposal site. Contaminated earth in the vicinity -If the lines
and equipment will also be removed for disposal. A Standard
0:=rating Prc__oure (SOP) to accomplish the removal and disposal
of the existing system is being prepared. Generally, rerrc,,al of
presently abartcned lines will begin prior t: completion of the
ne,, system. T.moval of the remaining contaminated system will
be:-, after completion cf the new system. The SOP will be
cc,;pleted anc approved prior to start of removal.

i

i.

9 The existing main pumping station SM -700, TA- 3, with associated
tanks and equipment and any contaminated earth will be
dismantled , removed , and disposed of at the LASL managed
disposal site , TA-54.

i.



III. ORGANIZATION

3.1 Philosophy

The project management organization will follow the basic ALO
management philosophy outlined in the "Handbook for ALO Project Development
and Management" whereby selected individuals have been selected from existing
functional organizations of ALO, LAAO ar.d LASL for specific management
responsibilities with functional support provided by designated individuals
within the existing aforementioned organizations.

3.2 Project Management Organization

Utilizing the basic single-site organization structure set forth in
the ALO Handbook, the management team individuals are as identified in
Appendix A. Responsibilities and authorities of the various individuals and
organizations are described in the following paragraphs:

3.3 Department of Energy (DOE) Organization

3.3.1 DOE Headquarters

3.3.1.1 Office of Military Application (OMA)

OMA is the Headquarters division having programmatic responsibility.
As such, OMA will provide programmatic and funding advice and guidance, will
monitor and assess project scope, costs and schedules within current reporting
requirements and will ensure that all required Headquarters activities in
support of the project are coordinated with other Headquarters divisions for
responsive actions towards project accomplishment.

3.3.1.2 DOE Headquarters Support Organizations

Headquarters support organizations, e.g., Office of the Controller
and the Division of Operational and Environmental Safety, provide advice and
guidance necessary for performance of projects in compliance with DOE and/or
Congressional requirements. Headquarters support organizations may perform
independent assessments of a project's progress, problems, and resource needs
or safety documentation and relate their findings, via established reporting
channels, to the OMA and ALO management.

t

t
e
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3.3.3 Albuquerque Operations Office (ALO) I

Albuquerque Operations Office (ALO) has DOE responsibility for
management overview of the project. In response to OMA programmatic and
technical direction and within approved Congressional authorizations and
budgetary limitations, ALO will monitor all project activities to ensure
successful construction of this project within the approved cost, schedule and

L

t
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I technical performance envelope. This effort, through the ALO Project
Coordinator, includes performance in the following major areas:

1. Monitor performance of cost, schedule and technical progress and
activities against approved project baselines. Ensure
implementation of adequate procedures for controlling changes
and timely corrective action on nonconforming performance.

2. Maintain an awareness of and control for applicability for use
of contingency funds in conjunction with the Project Manager.

3. Assure adequate planning for project accomplishment.

4. Assure implementation of project management concepts per
approved PMP. Assure periodic update of PMP, as required, to
reflect current major changes to cost, schedule, management
approach or procurement strategy.

5.- Provides ALO staff reviews, coordination and comment to project
documentation, as required.

6. Reviews QA Program activities as related to construction program.

7. Issues project directives and modifications following staff
reviews.

8. Assists in selection and negotiation of major contracts for
design of major project systems or components as required.

9. Supports availability of funding and program guidance on as
needed basis.

10. Review and approve all project health and safety documentation.
Make submissions to HQ of pertinent safety documentation as
required.

t
1

I
t

.3.3.2.1 ALO Manager

The ALO Manager has the ultimate authority and responsibility for
ensuring the successful execution of projects under his administration.

3.3.2.2 ALO Project Coordinator

The ALO Project Coordinator, J. R. D'Antonio, FCMD, will serve as the
focal point of contact within ALO for all communications and will be
responsible for: .

1. Maintaining constant awareness of all project activities.

2. Maintaining a central documented project file in ALO.

J-8



3. Monitoring the planning, review and control procedures, total
and incremental funding requirements, and work progress for (a)
facility engineering and construction, and (b) capital equipmr
design, acquisition, and installation.

4. Providing the ALO Manager with periodic reports and
problem/solution/performance assessments as required on the
current status of the project.

5. Consolidating responses to Headquarters inquiries and Project
Manager requests requiring ALO Divisions' interaction.

6. Providing coordinated ALO Management guidance and assistance to
the PM in the resolution of problems including those requiring
funding evaluations or changes.

3.3.2.3 ALO Project Support Team (PST)

The PST will be responsible for:

1. Assisting the PM, TM and EM in the formulation of design
criteria and performing a review of these documents to assure
that all aspects of the technical requirements are delineated,
simply stated, and consistent with the established parameters
and functional objectives, thus establishing a total
comprehensive project scope that can be utilized as the "Project
Baseline" for the PM's "Change Control" or "Configuration
Control" systems.

2. Assisting in the analysis of changes to the Project Management
Plan.

3. Reviewing the Request for Directive for compliance with manual
and technical requirements and recommending approval/disapproval.

4. Determining if the engineering effort is in compliance with the
Design Criteria, manual requirements, budget constraints, codes,
standards, and schedules.

5. Periodically visiting the construction site to analyze and
critique the work progress and attending periodic work status
review meetings to discuss, in depth problem conditions related
to time schedules and budget considerations, changes and their
impact, and work element interactions.

6. Monitoring the design, acquisition, and installation activities
to determine if this effort is consistent with the established
"Project Baseline."



J

J 7. Analyzing the various project status reports to determine their
adequacy and accuracy.

8. Reviewing request for project directives and recommending
approval/disapproval to FC&M Division.

3

1
t

o, Resolving budgetary and funding problems relating to the project.

10. Determining if the various submittals, including Design
Criteria, comply with and conform to Health and Safety (H&S)
manual requirements as well as other regulatory codes and
standards.

11. Reviewing Titles I/II submittals to verify the correctness and
applicability of the design effort. °

12. Assure preparation, submission and approval of interim and final
safety documentation and acceptance of syster operational tests
prior to facility becoming functionally operational.

13. Determining that the Final Safety Analysis Report (FSAR) has
been submitted to and approved by ALO prior to the facility
becoming functionally operational.

3.3.3 Los Alamos Area Office (LAAO)

The LAAO will have the day-to-day management responsibility of the
project.

3.3.3.1 Los Alamos Area Manager

The Los Alamos Area Manager (LAAM), as set forth it ALO Manual
Chapter 0180, Part II, r-sorts directly to the ALO Manager and is responsible
for administration of cc,-tracts with (LASE), The Zia Company (ZIA), Los Alamos
Constructors, Inc. (LAC:', and fixed-price contracts awarded by DOE in support
of the project. 'As set forth in AL Appendix 0180 Contracting Officer
authority for contractual matters is delegated to the LAAM from the ALO
Manager.

3.3.3.1.1 Assistant Area Manager for Engineering (AAME)

The AAME is responsible for the administration and management of the
overall engineering and construction programs at the LASL with contracting
officer authority as set forth in AL Appendix 0180.

3.3.3.1.2 Project Manager (PM)

0. Trujillo has been designated as Project Manager and as such will
be the authorized representative of the LAAM for this project. As a member of
the Project Engineering Branch, guidance and assistance will be solicited from
the AAME and other LAAO staff on basis of need and other support identified
hereinafter.
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As the authorized representative of the LAAM, the PM has the (1)
management responsibility for planning, organizing, and coordinating all
project activity functional elements, obtaining dedicated support and
assistance from the LASL organization through the Engineering Manager and
Technical Manager, the ALO Project Support Team through the ALO Project
coordinator, LAAO Site Support Team, Architect-Engineer and Construction
organizations as required (2) authority to approve all decisions (consistent
with established DOE policies) relative to administrative, fiscal an.
technical matters (3) responsibility to oversee the administration or
fixed-price DOE construction contracts related to this project, (4)
responsibility for the preparation of the Project Management Plan, and (5)
responsibility for report updating in accordance with DOE Manual Chapter 6101.

During the engineering and construction phases of the project the PM
will:

1) Establish a change control system including a Change Review
Board, which will formalize the evaluation and approval process
regarding changes in the "Project Baseline" (specific facility
and capital equipment design criteria). The "Change Review
Board" will be composed of the Technical Manager, the
Engineering Manager, the ALO Project Coordinator and the PM as
chairman. All actions/determinations will be documented and
retained to support direction to the design, effort and
construction participants.

2) Coordinate the preparation of, review and staff for ALO approv-
of the Preliminary Proposal, Preliminary and Final Safety
Analysis Reports.

3) Chair all project status reviews.

4) On a regularly scheduled basis monitor the progress, schedule
and cost estimates for the design, procurement and construction
phases of the entire project. Monthly, or as needed, meetings
will be held to evaluate the LASL facility and equipment design
activities monitoring their progress, identifying and resolving
problems, reviewing current and/or projected costs and
schedules, and insuring the proper interface between the two.
During construction, frequent site visits will occur during
which progress and problem conditions will be discussed with the
key LASL, and contractor(s) personnel.

5) In the administration of A-E and construction contracts, be
.responsible for making all decisions, issuing all official
contractual correspondence and recommending approval of all
contract documents in accordance with authorities delegated
under AL Appendix 0180.



6) Conduct formal design reviews to assure and verify that the
design (a) satisfies the design criteria and meets the
functional requirements (b) is technically correct, and (c) is
consistent with the incremental and/or total allocated funds for
construction.

7) Coordinate the Quality Assurance Prcgram ( LASL Technical Manual
LA-5220-M) and approve deviations from established criteria.

8) Participate in final inspections of construction and officially
accept the completed work for the Government.

9) Coordinate, consolidate and issue construction and other
progress reports as specified in this plan.

10) Have full access to information concerning the performance and
control of all project activities.

i

i
1

3.3.3.1.3 Los A;amos Area Office (LAAO) Suoport Team

LAAO support will be provided to the PM by the following:

1) Assistant Area Manager for Engineering

(a) Facilities Engineering Branch - A Facilities Engineer from
this branch will be assigned to administer all cost-type
contracts awarded to the ZIA/LACI for this project.
Res ponsibilit-=s will include the administration, of the
contract(s) for compliance with all technical, financial,
safety, schedule, costs and changes as set forth in the
contract documents.

2) Assistant Area Manager for Operations

(a) Technical Programs Branch - This branch will provide the PM
technical support in fire protection, construction and
industrial safety areas related to the overall project.

(b) Financial Management and Contracts Branch - This office
will be responsible for the financial aspects of the
project and as such will issue monthly notice of
obligational limitation plans to LASL, and in general
assure that funding for proposed obligations is available.
In addition, all LASL procurements over $100,000 and Zia
procurements over $25,0000 will be reviewer to assure
compliance with DOE regulations.

(c) Counsel - This office will provide `he PM legal review and
support on all contractual matters, e.g., LASL, procurement
actions, construction contracts, claims, etc.



3.4 LASL Project Organization

The RLWCSI project will be managed as a part of LASL's Engineering
Department ( ENG) and the Health Research Division. Specifically, the project
will be part of the LASL Health Research program that has responsibility for
waste management aspects of the program . Technical management of the project
is assigned to the Technical Manager, P. M. Stanley, H-7. L. J. F^nley,
ENG-DO /FD is the LASL Engineering Manager for the project.

3.4.1 Technical Manager (TM)

The Technical Manager will be responsible for coordinating the
technical requirements of the project. Responsibilities will include:

1. Maintaining a close coordinated relationship with the
Engineering Manager, especially in providing assistance in
planning, organizing, directing and controlling the project
activities so that the objectives can be attained effectively
and within schedules and budget restrictions.

2. Formulating and interpreting the technical requirements of the
process and monitoring systems.

3. Keeping the Engineering Manager advised of technical
developments that will have an impact on project scope, cost or
schedule.

4. Delegating responsibility, in concert with the Engineering
Manager, for the varied support activities to other
Divisions/Departments within the Laboratory organization.

5. Coordinating and analyzing in concert with the Engineering
Manager any input to be considered for project incorporation,
throughout the project evolution, by providing, to the Project
Manager, an evaluation that addresses design elements, or
changes thereto, cost impacts, and schedule considerations.

6. ' Serving as the Laboratory technical representative in the
decision making process.

3.4.2 Engineering Manager (EM)

The Engineering Manager will be involved in the day-to-day direction
and decision making in support of the Project Manager and the Technical
Manager. The areas of involvement include design, budgeting, scheduling,
construction, reporting, and records keeping.

The Engineering Manager will be responsible for reviewing the project
design to assure that project requirements are obtained within budgets and
schedules, and that construction cost estimates are verified. He will be



responsible for determining the impact on the project by changes in funding,
participate in funding decisions , obtain information to answer funding
questions , and in seeing that project Final Cost Reports are prepared in
accordance with DOE requirements.

C.

j
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The Engineering Manager will assist in the establishment of project
design, construction and procurement schedules and milestones, the
re-establishment of schedules and. milestones uue to funding changes as well as
assist in the determination of the effect of change orders on schedules. The
Engineering Manager will monitor design, construction and procurement
schedules and milestones, and will assist the Project Manager and the
Technical Manager in maintaining the project on schedule.

The Engineering Manager will oversee the integrated construction
contractor e"=ort and will initiate construction change orders and monitor
construction Progress as related to budgets and schedules. He will provide
input to Project Status Reports and all other reports required by DOE Manual.
chapters and requested by DOE management, and will be responsible or the
maintenance of project files and records. The Engineering Manag-:- is included
on the key personnel lis: in the Quality Assurance Program.

3.4.3 LASL P roject Suooort

3.4.3.1 ENG -1 Construction

The LASL ENG- 1 croup will serve as inspection observers ._."ing the
construction of the new collection system . The group will serve as i nspectors
to assure quality control during the existing collection system removal and
decontamination phase of the prc.;ect.

3.4.3.2 ENG-3 - Records Management

The ENG- 3 group maintains the Quality Assurance documentation files
and the up -to-date central file on the project . The Group Leader =rves on
the QA Design Review Board as records management administrator.

3.4.3.3 ENG-4 - Wirerun Section

This section of ENG-4 is responsible for the "Wire-X" computer
program to determine cable routes and terminal identifications.

3.4.3.4 ENG-8 - Cost Engineering

The responsibilities of the Cost Engineering Group is to provide
estimating, scheduling and cost projection and analysis services an
efficient and timely manner to meet the needs of this project. Th Group
will review estimates and proposed construction schedules as well as assist in
developing cost projections of equipment and installation costs.



3.4.3.5 ENG -DO/QA - Quality Assurance

The Engineering Department Office of Quality Assurance is respons
for management of the quality - related activities for construction projects
LASL. The Quality Assurance Program is documented in LASL Quality Assurance
Manual for Engineering and Construction (LASL Technical Manual LA-5220-M),
which includes supn ' emental quality assurance procedure specifications.

Quality Asurance activities begin during conceptual design phase and
continue through final acceptance and beneficial use of the facility or
product. Quality administration of each project is performed by the
individual Engineering Manager with the assistance of facility operating jroup
personnel.

3.4.3.6 Supply and Property Department (SP)

The Supply and Property Department, working in conjunction with
Engineering and E-Division personnel, will be responsible for procurement of
all special equipment purchased from outside vendors for the project. The
function of the various entities within SP will be as described below.

3.4.3.7 SP-DO - Procurement Audit Section

One function of this section is to audit all purchase orders in
excess of $2,500 to ensure compliance with DOE and University of California
regulations. The procurement auditor serves as Chairman of the SP Contract
Review Board that reviews all fixed-price orders in excess of $25,000 and a'
cost-type orders in excess of $5,000. This section has the responsibility
expedite procurements for various special and high urgency LASL projects.

3.4.3.8 SP-0O - Traffic Management Section

The primary function of this section is assurance of compliance with
all packing, marking, labeling, and descriptive regulations; and the efficient
economical and expeditious routing of all incoming and outgoing LASL shipments.

3.4.3.9 SP-D0 - Associate Department Head for Procurement

Acts for the Alternate/Department Head in procurement matters and
directly oversees the SP-10 and SP-11 Procurement Groups and the SP-l2 Service
Group.

3.4.3.10 SP-2 Property Management

This group's primary function is insuring that all LASL property is
identified, classified, and used in conformance with the University's Prime
Contract with the DOE. All shipping requests are processed through SP-2.
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3.4.3.11 SP-3 -Stores Inventory

The primary function of this group is administrative and physical
control of materials, supplies and equipment. Other functions include
establishing and maintaining inventories at an optimum level considering the
necessity for not being out of stock. SP-3 places low dollar value orders
directly with ven%ors for certain requirements and expedites these
deliveries. They also utilize an. ADP system in the various inventory control
functions.

3.4.3.12 SP -4 - Shipping , Receiving , and Warehousing

This group ' s function is the shipping , receiving , picking up, and
distribution of all materials and supplies for the Laboratory. Other
functions are the packing and crating of outgoing shipments and working with-
the Traffic Management Section on all damage claims for incoming shipments.

3.4.3.13 SP-10 and SP-11 - Procurement

The primary function of these groups is the procurement of and the
contracting for, all supplies, equipment, and services required by the LASL.
S?-10 is primarily responsible for purchasing electronic and electrical
co modities; SP-11 is primarily responsible for purchasing mechanical and
chemical commodities.

Additionally, the procurement function entails the administering of
purchase orders for lost and damaged materials, return of equipment for repair
or replacement, arranging for loans of equipment for engineering evaluation,
issuance of modifications to contracts or cancellations as may be necessary
and expediting contractual performance as required by regulation.

3.4.3.14 SP-12 - Procurement Services

The primary function of this group is the administrative support of
the two procurement groups. Included in this function are the receipt,
logging, and distribution to SP-10 or SP-11 of all incoming purchase
requests. Some low dollar value procurements are typed by SP-10 and SP-11,
but SP-12 reviews, approves, and signs all orders for LASL.

All management reports for SP, Laboratory management , and DOE are the
responsibility of this group.

3.4.3.15 E-Division - Electronics

E-Division will provide a high level, broad based electronics
engineering capability for the dual purposes of performing quality research
and development in the field of electronics, and of supporting the electronics
engineering activities in other divisions.
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3.4.3.10 E-5 - Computer Systems

Group E-5 will provide computer and data acquisition systems desig
support for the project. This includes specifications and design of the
control and data acquisition hardware, specification and design of the
computer and software system. In addition, the group will assist in the
coordination df the procurement effort.

3.4.3.17 E-9 - Telecommunications

Group E-9 administers the contract with the Telephone Company. The
Group will assist Group E-5 in determining where telephone lines are available
to use in transmitting information to the data acquisition system.

3.4.3.18 Health Division

The Health Division will be responsible for all aspects of health and
safety of the project. They will also review plans and specifications to
assure that the design complies with all applicable health and safety codes
and standards. After construction is complete, the facility will be surveyed
for any conditions related to health and safety of personnel and protection of
the environment.

3.4.3.19 H-1 Health Physics

H-i will be responsible for providing the field coordinator for the
decontamination and removal phase, and for providing health physics coverage
when required. H-1 will make recommendation to the Technical Manager on ALA.
levels.

3.4.3.20 H-3 Safety and 'Fire Protection

H-3 will monitor the decontamination and removal phase as required in
order to provide the necessary physical and construction safety advice.

3.4.3.21 H-7 Waste Management

H-7 will provide the Technical Manager for the project , establish the
design criteria and identify the facilities subject to removal. In addition,
H-7 will direct the TA- 54 disposal operation.

3.4.3.22 H-8 Environmental Surveillance

H-8 will provide a surveillance network to measure and document
release to the environment or exposure of the general public. In addition,
H-8 will make recommendations on ALAP levels and document final soil
decontamination levels.



3.4.3.23 Coordinator for Automatic Data Processinq - CADP

The Coordinator for Automatic Data Processing (CADP), reviews all
procurement -equests for automatic data processing (ADP) equipment, software,
and related ADP services throughout the Laboratory in cc-oliance with DOE
regulations. CADP assists requestors in the development of DOECM-1801 Studies
for review and approval by the DOE as may be nec:- ary. Among its duties,
Cr.DP is required to make reviews. and evaluations .f equipment installations,
to prepare DOE-required reports, and to maintain a current inventory of all
ADP equipment in the Laboratory.

3.5 The Zia Comoany and/or Los Alamos Constructors, Inc. (LACI)

3.5.1 The Technical Division of The Zia Company will be responsible for
organizing the work crews necessary to perform the removal and disposal of the
existing collection system. They will be responsible for meeting the standard
procedures, schedules and budgets established to perform the work assigned.'

L



IV. PROJECT CONTROL SYSTEM

4.1 Control Philosophy

The overall objective of the Project Control System can be summarized
as follows:

1. Monitor performance and measure progress by comparison against
established baselines.

2. Identify significant deviations from the baselines, as well as
identify trends and forecast potential deviations.

3. React to these changes or trends by making decisions based on
thorough analysis of the deviation ramifications and taking
timely and positive action that is consistent with project
objectives.

4. Provide other project participants and higher authority with
status data including information regarding deviation resolution
and impact.

4.2 Baselines

1. In the Construction Budget Data Sheet, Appendix B, the general
summaries of the (a) scope of work (project description) defi
to meet functional objectives (b) time frame for work
performance, and (c) specific budget (TEC) all constitute the
primary baselines for project accomplishments.. Appendices C and
D represent comparison listing of cost and schedules between the
Data Sheet and current cost and schedule estimates, respectively.

2. Based on the data resulting from the comprehensive development
and planning effort prerequisite to the Data Sheet, the
following secondary baselines are established:

a. Technical - design criteria for the Radioactive Liquid
Waste o lection System Improvements specifies how the
functional objectives are to be achieved.

b. Time - logical schedules for accomplishment of the project
elements, including milestones, are developed, taking into
consideration the various interacting components and
appropriation assumptions. See Appendix E.

c. Cost - cost estimates are applied to each of the various
elements of the project, including escalation factors
based on time schedules presented'for work activity
accomplishment.



d. Contingency - amounts applied to the various work element
breakdowns are derived from a comprehensive analysis of
the following:

(1) project elements complexity, and

(2) concepts for which the definition has not been
totally. resolved (uncertainties).

3. Facility Design Criteria is by reference, part of the project
management plan.

4.3 Control System

1. The Project Manager will establish a system by which changes i.n
the secondary baselines can be monitored, evaluated, resolved
and reported. This system will require the Engineering Manager
and the Technical Manager to be responsible for technical, cost
and schedule control of the facility design and construction
activities and the process systems design, acquisition and
installation, respectively. Whenever technical changes are
anticipated or proposed, the Engineering Manager and the
Technical Manager will evaluate all ramifications and fully
document (including consideration of alternatives and schedule,
cost and interrelated work impact statements) their conclusions
for all project participants edificat;cn. If the impact
statement(s) concludes that the change would adversely affect
any of the primary baselines, the Project Manager, ALO Project
Coordinator, and the Headquarters Program Office, when
appropriate, will be contacted for consultation, evaluation and
approval prior to work incorporation. The use of contingency
will be monitored closely, especially that dedicated to design
uncertainties, and the status reported to key project
participants so that the project will not be jeopardized because
of cost overrun.

2. The Project Manager will establish a Change Review Board
composed of, at a minimum, himself, the Engineering Manager and
the Technical Manager, to evaluate the credibility of work
deviations and take positive and timely action in the resolution
process.

3. Cost and schedule control will, to the maximum extent possible,
utilize existing computer based program capabilities and
resources in the organization, complemented by various network
printouts, Gantt type bar charts, cost/time analysis reports and
related project cost and schedule data.



4. At a minimum, monthly meetings, attended by the Project Manager,
Engineering Manager and others, as appropriate, will be held tc
discuss the project status and resolve problems. A documents
meeting summarization will be distributed to all project
participants.

5. The Project Manager will be responsible jr the compilation of
cost and schedule data to be utilized in the preparation of all
status reports required periodically.
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APPENDIX C

Cost Estimate

i

Construction Project Data
sheet dated 12/77

TEC (S in Thousands)
Present Estimate

TEC (S in Thousands)
Engineering 750 ,000*

Cons tructi on 4,900 4,900

(1) Grading & site preparation (50) (50)
(2) Trailer stations & trailers (430) (425)
(3) Equip. rehab. & reclassification (320) (325)
(4) Piping systems (3420) (3425)
(5) Instrumentation (680) (675)

Removal & disposal of existing system 4,350 4,150

Subtotal 10,000 10,050

Contingency @ 24% 2,500 2,450

Total Project Cost S 12,500 $12,500

*Includes $250K for establishing Standard Operating Procedures (SOP) and for
providing field coordination and monitoring of removal and disposal of
existing syst:.m. The Construction Project Data Sheet includes this amount
under "Removal and Disposal of Existing System."



APPENDIX 0

Project Schedule

The following represents a comparison listing of the project schedule
between that listed in the Construction Project Data Sheet and the current
schedule. For more detail refer to the Logic Diagram in Appendix E.

Baseline
Construction Project Data Current Schedule

sheet dated 12/77 3/79

Start Complete Start Complete

Engineering 2nd Qtr FY 1978 - 7/78* 9/79

Procurement - 6/79 2/80

Construction 3rd Qtr FY 1979 3rd Qtr FY 1981 11/79 5/82**

*Design of the Data Acquisition, Control and Warm System (DAS) by.LASL
started on 7/78. Design of the new collection system started 12/78.

**Completion of the removal and disposal of the presently abandoned and
existing system is the only item that is currently scheduled to deviate
appreciably from the Construction Project Data Sheet schedule. This
schedule can possibly be shortened by employing more than one removal crew,
if the situation lends itself to be economically feasible. This can only be
evaluated when it is better known what portions of the system will become
available for removal.
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