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ABSTRACT

Los Alamos National Laboratory (LANL), birthplace of the atomic

age, is a microcosm of today's nuclear weapons complex. Most

operations conducted at the other seven facilities managed by
the U.S. Department of Energy Albuquerque Operations office

(DOE-AL) can be found on a smaller scale at the L_boratory.

Likewise most of DOE-AL's environmental problema_ can be found

at LANL, but in a semiarid, southwestern climate.

The LANL Environmental Restoration (ER) Program office,
established in October, 1989, is faced with the challenge of

assessing and cleaning up nearly 1,800 potentially hazardous

waste sites according to an aggressive corrective action
schedule that the Environmental Protection Agency (EPA) mandated

on May 23, 1990, in a Resource, Conservation, and Recovery Act

(RCRA) Part B Permit. To maximize program efficiency, the ER

Program office will implement a unique management approach

designed to maximize the use of Laboratory technical expertise.

Although the ER Program at LANL is still new, much has been

accomplished in the first year. The installation Work Plan,

which provides a blueprint for the program, has been submitted

to EPA for review and approval. Among its components are a

Project Management Plan, a Technical Data Management Plan, a

Quality Assurance Program Plan, a Health and Safety Plan, an

Interim Remedial Measures Management System, a RCRA closure

management system, the DOE Five-year Plan for the LANL ER

Program, and a Community Relations Plan. A work plan for

characterization of Technical Area 21, an early plutonium

processing facility, is also nearing completion. The Laboratory

is performing state-of-the-art research and demonstzation of

capping designs for in-situ stabilization, and has developed and

tested a mobile gas chromatograph/mass spectrometer to assist in

site characterization and cleanup verification. The feasibility

of an expedited cleanup of the Laboratory's worst hazardous

waste release has been modelled using a computer code originally

developed by LANL to assist the nuclear weapons testing program.

A sophisticated Geographic Information System has been

implemented to assist in data management and presentation, ar,@

the design of a Mixed Waste Disposal Facility is underway.

Conduct of the ER Program at LANL will take over 20 years and is
expected to cost hundreds of millions of dollars. Given the

many administrative, political, and technical road blocks,

efficient management of the prog_'am will be a tremendous

challenge for the Laboratory.



INTRODUCTION

Los Alamos National Laboratory (LANL) was established in 1943 as

Project Y of the War Department's World War II Manhattan
Engineering District. The mission of Project Y was design and

development of the world's first nuclear fission bomb. Today,

LANL is a microcosm of the nuclear weapons complex. Most

operations conducted at the other seven facilities managed by

the U.S. Depart_ent of Energy Albuquerque Operations Office

(DOE-AL) can be found on a smaller scale at the Laboratory.
Likewise, most of DOE-AL's environmental problems can be found

at LANL. The LANL Environmental Restoration (ER) Program Office

_as established in October, 1989, to address these problems.

The purpose of this paper is to describe the ER Program at LANL

in the context of a changing regulatory and political climate,

and to outline some of the technical challenges and issues

facing the LANL ER Program office. Because environmental

conditions and historical waste management practices define the

scope of the problem, they are discussed first. The history of

environmental restoration at LANL follows, and finally the

current program is discussed in detail.

ENVIRONMENTAL SETTING

Los Alamos National Laboratory, covering 42 square miles, sits

atop Pajarito Plateau on the east flank of the Jemez Mountains

about 25 miles northwest of Santa Fe, New Mexico. The plateau

consists of a series of mesas and canyons that terminate at the

Rio Grande River. Most Laboratory and community facilities are

confined to mesa tops, which range in elevation from 7,800 feet

on the west to 6,200 feet at their eastern limit above the Rio

Grande Valley. Approximately 19,500 people live in Los Alamos

County, in two residential areas: The Los Alamos townsite (part

of which is located on the original Laboratory site) and White

Rock. (ESG 1989)

Los Alamos enjoys a semiarid, temperate climate, with an average

annual precipitation of 18 inches. Summers are generally sunny

with moderately warm days and cool nights. However, brief,

intense thundershowers are common, especially in July and

August. Winter temperatures range from 30 to 50 degrees

Fahrenheit during the day, and 15 to 25 degrees at night. Heavy

snowstorms, with accumulations exceeding 4 inches, are fairly

common. (ESG 1989)

Most of the finger-like mesas in the Laboratory area are formed

in Bandelier Tuff. Ashfall, ashfall pumice, and rhyolite tuff

form the surface of Pajarito Plateau. The tuff, ranging from

non-welded to welded is over 1,000 feet thick in the west and

thins to about 260 feet to the east. It was deposited by a

series of volcanic eruptions in the Jemez Mountains beginning

about 1.3 million years ago. The tuff is underlain by the Puye



Conglomerate with chino Mesa basalt interfingerings to the east.

Underneath these is the Tesuque sediment formation, which
extends across the Rio Grande Valley and is in excess of 1,000

feet thick. (ESG 1989)

Surface water occurs primarily as intermittent streams in the

canyons. Springs originating in the mountains supply base flow,
but the amount is insufficient to maintain continuous flows

because of evaporation, transpiration, and infiltration. Run-

off, however, from heavy thunderstorms or snowmelt reaches the

Rio Grande several times a year, and some Laboratory effluents
are sufficient to maintain surface flows for about one mile.

(ESG 1989)

Ground water occurs in three systems: i) Shallow alluvium in

canyons; 2) perched ground water; and 3) the deep aquifer.
Intermittent run-off into the canyons infiltrates the alluvium

until its downward movement is impeded by the less permeable

tuff and sediment. This results in a shallow alluvial ground

water body that moves downgradient, and is depleted by

evapotranspiration and movement into underlying volcanics.

Perched water occurs in two.lcanyons i20 to 150 feet deep in the
conglomerate and basalts. The deep aquifer is isolated from the

other systems by 350 to 620 feet of unsaturated tuff and

volcanic sediments. The water table is 1,200 feet deep along

the western margin of the plateau, and 600 feet deep on the

eastern margin. (ESG 1989)
i

Figure 1 illustrates typical hyrogeologic conditions in the Los

Alamos area. The great depth of the aquifer is the primary

rationalization for the most likely technical strategy for

environmental restoration of major disposal areas: Containment

with monitoring, and institutional control of access and future

].and use.

HISTORICAL WASTE MANAGEMENT PRACTICES

Initially, the singular focus of Laboratory operations was

support of the nuclear weapons program in a wartime, and then

cold war environment. In those early, hectic days, waste was

handled using the best available methods, but little was known

about some of the materials disposed, and resources were often

needed elsewhere. The Final Environmental Impact Statement (DOE

1979) for LANL states, "Solid wastes were buried in pits dug

into the tuff on mesa tops - a practice _hat, with refinements,
is still considered the most effective method for this area.

Liquids with low levels of contamination were discharged into a

canyon area unused for other purposes; liquids with higher

levels of contamination were discharged into rock-filled pits

dug into the tuff."

This quotation hints at one of the root causes of problems that

the ER Program is facing today. Clearly, the statement refers
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primarily to radioactive waste, and undoubtedly, the focus of

historical waste management attention was on radioactivity.

While clearly hazardous substances were generally disposed in a

safe manner, some of the discarded chemicals that today are
defined as hazardous waste under RCRA were not considered

hazardous in the past. Consequently, they were dumped on the

ground, down the drain, or Jn landfills intended for non-
hazardous wastes. This has resulted in the listing of every

little waste pile and septic system as (potentially

contaminated) solid waste management units (SWMUs) subject to

the corrective action provisions of RCRA, in addition to the 26

clearly designated material disposal areas (MDAs).

Pits, trenches, and shafts in some of the MDAs were designed to

contain solid radioactive wastes whether or not they had small
amounts of hazardous chemicals associated with them. Bulk

liquid chemicals were sometimes disposed without absorbants;

engineers relied on the attenuating capabilities of the

surrounding environment to prevent risks to human health. In

fact, this strategy of utilizing the environment's natural

attenuating capacity was a general theme for waste management at

LANL, both for chemicals and radioactive wastes. The

environmental surveillance program has concluded that this

approach was successful; the migration of contaminants has not
posed a significant health risk to surrounding communities (DOE

1979). For example, wastes from MDA T, a "rock-filled"

percolation pit that received plutonium contaminated process
wastewater, has migrated in excess of I00 feet below the surface

via fractures in the tuff (Huyakorn 1989). Yet, no plutonium or

Other hazardous substances have been detected in the deep

aquifer where it can effect human health.

Nevertheless, plumes like this and abandoned or uncontrolled

waste piles or other units are considered releases to the

environment, and are consequently subject to the RCRA corrective

action process. The ER Program will have to characterize these

sites to confirm that they pose no immediate threat, and to

determine if corrective action is required to prevent future

impacts to human health and the environment.

HISTORY OF ENVIRONMENTAL RESTORATION

The tortuous evolution of environmental restoration activities

at LANL has lead to some of the problems associated with the

current program. It all s£arted in 1984, four years after

passage of the two primary laws that govern environmental

restoration (RCRA and CERCLA), when DOE realized that some of

its historical waste management practices were now considered

inappropriate, and may have caused legal liabilities. DOE-AL

instituted the Comprehensive Environmental Assessment and

Response Program (CEARP) as a centralized, five-phase cleaDup

program designed to exactly mirror the CERCLA cleanup process

outlined in the National Contingency Plan (NCP). CERCLA was



chosen as the regulatory framework for CEARP because RCRA did

not at the time have a comprehensive p_ocess (analogous to the

CERCLA NCP) to address releases from waste management units.

Today, Proposed RCRA Subpart S regulations CEPA 1990) provide

this process.

Phase I of CEARP was designed to be equivalent to the first step
in the CERCLA process, Preliminary Assessment/Site Inspection

PA/SI). The purpose of the PA/SI is to identify potential

hazardous waste sites and confirm their presence, if necessary,
with reconnaissance sampling. Information gathered through

record searches, employee interviews, and reconnaissance

sampling or other data is used to support scoring using the

Hazard Ranking System (HRS) to determine if the facility

warrants listing on the National Priorities List (NPL).

Unfortunately, at LANL insufficient resources were allocated by

DOE to adequately complete this first step (e.g., no

reconnaissance sampling was conducted). Consequently, the

product of CEARP Phase I at LANL was an Installation Assessment,

published in late 1987, that contains over one thousand

unconfirmed potential hazardous waste sites, some of which are

little more than rumors of past indiscretions. DOE-AL submitted

this document to EPA by April, 1988, to meet the CERCLA deadline

for completion of the PA/SI for federal facilities.

Phase II of CEARP was the performance of the second step in the

CERCLA process, the remedial investigation (RI). The purpose of

the CERCLA RI is to fully characterize the hazardous waste sites

confirmed in the PA/SI and listed on the NPL. The goal of the

RI is to gather enough information to support a feasibility

study (FS) of remedial alternatives in the event that a

particular site poses an unacceptable risk to human health or

the environment. It was DOE-AL's plan to conduct the

reconnaissance sampling designed to confirm the presence of

hazardous waste sites during Phase II, instead of Phase I where

it should have occurred. The CEARP program became obsolete at

LANL before this initial, confirmation sampling could be

performed.

Two things happened simultaneously to make the centralized CEARP

program obsolete at LANL: i) DOE-HQ created the modern ER
Program; and 2) LANL began negotiating its RCRA Part B Permit

with EPA. In early 1988, DC E-HQ recognized a need to track and

report funding associated with ER activities. A separate

funding category was established and the ER Program was created.

Although DOE-Al adapted and re-titled their program, the CEARP

program eventually disintegrated for a much more fundamental

reason. As facilities like LANL negotiated the corrective

action provisions (analogous to the NCP clean up process under

CERCLA) of their RCRA Part B Permits, it became clear that as

co-permittees liable for EP_ permit enforcement actions, each

facility should be in charge of its own clean up program. LANL

successfully made this argument with the manager of DOE-AL in



1989, and set up the ER Program Office in October of that year

to manage the program locally. Other DOE facilities did
likewise, and soon the CEARP program had evolved into a

decentralized ER Program.

Meanwhile, in order to specifically list in the Permit the sites

that LANL is required to take through the corrective action

process, EPA used the only information available and simply

adopted the old CEARP Phase I Installation Assessment. As a
result, the scope of the ER Program at LANL may be broader (and

far moreexpensive) than it would have been had many of the

"ghost sites" been eliminated based on reconnaissance sampling

prior to publication of the Installation Assessment. Once a

potential hazardous waste site is identified it becomes a real
liability, regardless of whether the site is really there or

poses any real hazards.

TODAY 'S ENVIRONMENTAL RESTORATION PROGPAM

Regulatory Framework

Thus, at its inception the ER Program at LANL had CERCLA roots,

but had brand new RCRA requirements to address, and the question

remained: Which of the two laws should provide the regulatory

framework? CERCLA was set up by Congress to clean up the
nation's most hazardous, abandoned waste sites. Abandoned

facilities that have hazardous waste sites are ranked (based on

their potential threat to human health)using the Hazard Ranking

System (HRS), and those that score highly are listed on the
National Priorities List (NPL) and cleaned up using the CERCLA

process defined in the National Contingency Plan (NCP). The NCP

also applies to active federal facilities like I_NL, but when

the Laboratory was ranked based on information in the CEARP

Phase I document, it did not score high enough to be listed on

the NPL (e.g., current environmental conditions at LANL do not

pose an imminent threat to human health). EPA has specifically
stated that it will not commit its limited CERCLA resources to

non-NPL sites.

The hazardous waste management provisions of RCRA were passed by

Congress in 1980 primarily to govern day-to-day operations of

hazardous waste treatment, storage and disFosal (TSD)

facilities. The law includes extensive permitting provisions

that set operating standards for all of the hazardous waste

management units at a particular TSD facility. Because LANL is

a treatment and storage facility, the Laboratory is required to

have a RCRA Part B Permit to operate. Since passage of the 1984

Hazardous and Solid Waste Amendments, section 30U4(u) of RCRA

mandates that RCRA ]?art B permits include provisions that

require corrective action for releases of hazardous waste from

solid waste management units. LANL's RCRA Part B Permit



includes such a section, called Module VIII, that mandates a

RCRA corrective action program.

Therefore, since LANL has not been listed on the CERCLA NPL but

has been issued a RCRA permit requiring clean up, RCRA provides

the most appropriate regulatory framework for the LANL ER

Program. The RCRA Part B Permit specifies a three-step

corrective action process that is spelled out in great detail in

Proposed Subpart S regulations (EPA 1990):

i) The RCRA Facility Assessment (RFA) - In this step, all solid

waste management units are identified and assessed by EPA for

the potential to rele;_se hazardous waste or constituents. Those

that could potentially release these materials to the
environment are listed in the LANL Part B Permit and must be

tak_n into the second step of the process. As previously

discussed, the LANL Permit will eventually include most of the
sites listed in the CEARP Phase I Installation Assessment;

2) the RCRA Facility Investigation/Corrective Measures Study

(RFI/CMS) - In this step, the extent of the problem is defined

through source and environmental pathway characterization, and a

study is performed to evaluate corrective action alternatives
based on their ability to achieve predetermined clean up

objectives (environmental and human health protection, cost
effectiveness, etc.); and

3) Corrective Measures Implementation - This step involves

implementation of the chosen remedy, and verification of its
effectiveness.

Module VIII of the RCRA Part B Permit, issued by EPA May 23,

1990, contains a schedule for completion of the three-step RCRA

corrective action process at LANL. The permit specifies that

all RFI work plans must be completed within four years, and all

corrective measures studies within i0 years. While this is an

aggressive schedule, it is flexible enough to allow for

realistic planning provided DOE is responsive to budget

requests.

Although the ER Program at LANL is most appropriately conducted

under RCRA, such a program has inherent limitations due to the

political exemptions that Congress wrote into the law. For

example, source, by-product, and special nuclear material are

exempt from the definition of solid waste. Therefore, these

materials are not subject to section 3004(u) of RCRA which

requires the mitigation of releases from solid waste management

units. However, the Laboratory recognizes that these

radioactive constituents are a major concern, and in many cases

are inseparable from hazardous waste and constituent concerns at

solid waste management units. Thus, LANL has chosen to

voluntarily expand the scope of the ER Program to include these
and other hazardous substances normally outside the scope of

RCRA for purposes of maintaining a technically comprehensive,



coherent program, and to cover potential liabilities associated
with other environmental laws, like CERCLA.

Program Management

Thus, Los Alamos National Laboratory is implementing an expanded

RCRA corrective action program to fulfill contract obligations

with the DOE, and to meet requirements specified in a permit

that allows the Laboratory to operate. Because proposed RCRA

Subpart S regulations are so new, there are few examples of

management systems based on RCRA that the Laboratory can use to
build its own program. To model program management after

Superfund (EPA usually delegates the entire program for an
abandoned Superfund site to a single contractor) would be

inappropriate for LANL since an outside contractor would not

know how to integrate ER activities with day-to-day operations

of the facility. Hence, LANL has elected to maximize the use of

internal resources, and subcontract only in areas where there is

insufficient expertise or resources.

This approach is particularly suited to LANL since the broad

range of technical expertise available facilitates conduct of an

interdisciplinary program like ER. Figure 2, The LANL ER

Program Organizational Chart, illustrates this management

strategy. The Laboratory has set up technical teams by

functional area for use as resource pools by the Operable Unit

Project Leaders. Operable Unit Project Leaders are ultimately

responsible for the conduct of the ER Program at the operable

units (logical solid waste management unit aggregations) that

they have been assigned. For example, a Project Leader may draw

on resources in any or all of the technical teams to write a

comprehensive work plan for site characterization at an operable

unit that he or she is responsible for.

Since technical teams will cut across Laboratory groups and

divisions, some creative fiscal management is called for. The

ER Program office is currently engaged in a scheduling and
resource planning effort based on the technical team approach.

While the management system is not yet fully developed, the

objective of the resource planning exercise will be to schedule

each operable unit and estimate the resources required from each

technical team to complete each ER Program activity. Again,

when need exceeds available internal resources, the ER Program

office intends to seek support from outside subcontractors. For

example, most of the field work performed for the RCRA facility

investigation will be done by subcontractors.

Ideally, at the beginning of each fiscal year the ER Program
office will provide each technical team leader a schedule of

tasks to perform, and the team leader will return an estimated

level of effort for each team member in the form of a scope of

work. The transfer of funding will occur directly between the
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ER Program office and the various groups to which team members

belong in order to avoid middle man taxing.

In this first year of the modern ER Program at Los Alamos, a
great deal of time and effort has been expended in the creation

of a blueprint for the program, the Installation Work Plan

(IWP). It will be submitted to EPA in November, 1990, and upon

approval, it will become an enforceable permit modification.

Some major components of the IWP include:

I) An ER Program description, including an overview of the

Department of Energy (DOE) ER Program and how it applies to the

Laboratory, and a detailed discussion of the technical approach;

2) a Project Management Plan that describes the organization

and management of the LANL ER Program, and provides schedules

and budgets;

3) a Facility Description, including a description of current

environmental conditions;

4) a strategy for the conduct of Interim Remedial Measures;

5) a proposal to integrate RCRA closure and corrective action

requirements.

6) a Quality Program Plan designed to ensure a technically

defensible and valid program;

7) a Health and Safety Program Plan that provid@s requirements

specifically for the LANL ER Program;

8) a Technical Data Management Program Plan that describes the

mechanism to be used to track information and data throughout

the life of the ER Program; and

9) a Community Relations Program Plan that describes the LANL

approach to community relations and explains opportunities for

public input into critical decision making.

Technical Strategies

LANL ER Program Office technical strategies are geared toward a

cost effective implementation of the ex_nded RCRA corrective
action program discussed above. With _he first step of the

process (the RFA) completed, LANL is currently planning to

implement a three-phased, goal-oriented approach to RCRA

facility investigations. Phase I of the RFI will perform a
function that should have been associated with the RFA;

screening techniques will be used to confirm or deny the

presence of hazardous waste or constituent r_leases to the
environment. Confirmed releases will be characterized in Phase

II and concentrations compared to media-specific action levels.



In accordance with proposed RCRA Subpart S regulations (_PA

1990), LANL intends to use EPA-approved action levels as

_riggers for the performance of corrective measures studies.
SWMUs or releases that do not exceed these action levels will be

eliminated from further consideration. Where action levels are

exceeded, however, Phase III sampling may be conducted to gather

enough information for performance of the CMS. Consistent with

the expanded program philosophy, LANL has specified radiation
action levels in the Installation Work Plan to be utilized as if

radionuclides were RCRA-regulated hazardous constituents. Data

generated throughout the corrective action process will be

managed using a Geographic Information System developed on ARC-

INFO. The ER Program Office is funding a Facility for

Information Management, Analysis, and Display to coordinate this
effort.

To facilitate the phased sampling approach, LANL is developing

analytical techniques designed to streamline siee

characterization. For example, the analytical chemistry group,

HSE-9 is developing a mobile gas chromatograph/mass spectrometer

(GC/MS) capable of analyzing in as little as 15 minutes both
volatile a_l semi-volatile organic compounds in soil samples.

Several techniques are under consideration for trace element

analysis:

i) Instrumental Neutron Activation Analysis (INAA) - The LANL

Omega West Reactor, operated by INC-5, is the only DOE facility

in the country capable of running fully automated INAA. Over 40

elements can be determined in between 40 and 200 samples per

day, for a cost of between $50 and $150 per sample. Turnaround

will vary between 2 days and 4 weeks depending on the

parameters;

2) X-Ray Fluorescence (XRF) - Chemical and Laser Sciences (CLS-
i) has proposed to de%elop a rapid, inexpensive, on-site x-ray

fluorescence screening method to analyze solids for several

trace elements, including silver, arsenic, barium, chromium,

cadmium, mercury, lead, selenium, and uranium. Detection of

copper, nickel, antimony, tin, zinc, and other elements may also

be possible.

3) Laser-Induced Breakdown Spectroscopy (LIBS) - CLS-4 is

developing the capability for rapid determination by LIBS of the

elemental composition of soil, liquid, and air samples. The

technique will be capable of analyzing for at least i0 elements,

including chromium, lead, and beryllium; and

4) Glow Discharge Mass Spectrometry (GDMS) - Isotope and

Nuclear Chemistry (INC) Division is proposing to apply GDMS to

trace element analysis of soils. Analysis for silver, arsenic,

barium, beryllium, cadmium, chromium, mercury, lead, selenium,

uranium, plutonium, americium, an6 neptunium (including isotopic

information) can be performed in as little as i0 minutes with
automation.



Each RFI work plan will have to justify the use of screening

techniques and specify how the data will be used. Since each

work plan becomes an enforceable part of the Permit, EPA

approval of the plan constitutes endorsement of the techniques

proposed and the data quality objectives for each sample.

In the event that corrective measures are required, the general

strategy will be to clean to acceptable risk-based levels

(assuming an unlimited future land use) wherever it is

technically and economically feasible. However, there will be

many cases where this will be impossible. For these sites, LANL
will stabilize the source and any release to prevent migration

of contaminant.s to environmental media that could impact human

health. In particular, the material disposal areas are well-

suited to this approach. The ER Program Office is currently

funding state-of-the-art, pilot scale capping studies designed
to test the use of natural materials as infiltration barriers

(Nyhan 1989). Inherent in the stabilization strategy is a

limitation on future land use; long-term monitoring will be

required for sites where wastes are left in place above risk-
based levels.

One exception to this rule is Material Disposal Area L, where a

combined approach will be required. MDA L was historically used

for the disposal of chemical waste in unlined pits and shafts.

Consequently, a volatile organic vapor plume has migrated beyond

the original boundary of the area. Immediately to the east of

Area L is the Laboratory's solid radioactive waste landfill,

which will require expansion to the west within the next few

years. The Area L plume stands in the way of this expansion,

and consequently, the clean up of Area L will have to account

for the intended future land use. Thus, the corrective measure

for Area L will be a combination of plume extraction to

acceptable levels and source control to prevent reoccurrence of

the problem. This fis. L year, Earth and Environmental Sciences
division will model an _ptimized vapor extraction system using a

state-of-the-art, two-phase, three dimensi_nal computer code

formerly used to model the performance of various stem designs
for test holes at the Nevada Test Site.

Finally, LANL intends to manage as much ER-generated waste on-

site as possible to avoid transportation issues. To achieve

this goal, the Installation Work Plan proposes the development

of a mixed waste disposal facility which will serve as a

landfill for waste that has been treated to land disposal

restriction (LDR) standards. It remains to be seen if the

political climate will allow such a facility to be constructed.

Issues

There are many road blocks to efficient ER Program management.

Foremost in everyone's mind is the DOE threat to centralize the

program again by contracting directly out of headquarters or



Albuquerque Operations. While this would be a bonanza for local

consulting firms, it would be far less efficient than the

current system and would probably fail just as CEARP did. DOE
would spend a lot of money on contractor learning curves and

middlemen, and would still have to fund significant staffing at

each facility to ensure that their contractors integrate the

program with day-to-day operations. For example, a great deal

of effort is required from personnel intimately familiar with

the Laboratory to review engineering projects for overlap with

areas of suspected contamination, and provide appropriate

guidance concerning health and safety, RCRA compliance, and

integration with ER.

Furthermore, managing and operating (M&O) contractors are co-

permittees with DOE and have in many cases signed Interagency

Agreements or have been ordered to clean up areas by regulatory

authorities. _[n the case of LANL, both the University of

California and the Department of Energy Los Alamos Area Office

(DOE-LAAC) are Permittees in the Laboratory's RCRA Part B

Permit. Given EPA's stated strategy of enforcing such

requirements on the M&O contractors, it is unlikely that the

M&Os will accept the DOE centralization strategy without a4

fight.-

DOE's interpretation of compliance with the National

Environmental Policy Act (NEPA) is another obstacle to efficient

management. When Secretary of Energy James Watkins anncunced

his dissatisfaction with the degree oZ NEPA compliance within

the agency, middle management at headquarters overreacted. With

respect to environmental restoration, M&O contractors were

directed to prepare parallel NEPA documentation covering ER

clean up activities. Since the purpose of NEPA documentation is

to analyze environmental impacts and alternatives to the

proposed action, this clearly duplicates the goal of the RCRA

corrective measures study. Furthermore, EPA has not recognized

the need to expand schedules to account for the review process
and public interaction normally associated with NEPA documents.

In fact, the LANL Permit specifically states EPA_s position that
actions taken pursuant to the RCRA corrective action program are
functionally equivalent to NEPA.

DOE headquarters has reportedly obtained approval for their NEPA

compliance strategy from the Council on Environmental Quality

(CEQ), the governing body for NEPA. Had they instead made a

strong argument for functional equivalency, there is a chance

that CEQ would have approved this strategy as well. Other

federal agencies have apparently succeeded with this approach

(e.g., the U.S. Air Force). IDstead of preparing parallel NEPA

documentation for every corrective action, LANL is proposing to

fulfill its ER Program NEPA obligations by preparing one
programmatic Environmental Impact Statement (EIS), centered on

the mixed waste disposal facjl.ity, but covering all of the
potential corrective actions that could be conducted at LANL.
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It will be interesting to observe headquarter's reaction to this

approach.

Funding is always an issue. In the hope of decreasing the

overall ER Program budget, DOE ilea_quarters is requiring an

increasirgly greater degree of justification for budget
requests. The problem is tha_ they have not yet recognized that

ER Program costs are inherently unpredictable. They are

frustrated because the more justification they require, the

greater the number of assumptions facilities are forced to use

in their cost estimating. This leads to a greater degree of

conservatism since most assumptions lean tgwards reasonable

worst case scenarios in order to prevent funding shortfalls.

Thus, they are experiencing the opposite of their goal; the

harder they look, the higher the cost estimates go. To resolve

this problem, DOE will have to implement a consistent approach

to cost estimating that utilizes realistic assumptions, then

build in contingency to cover unforeseen circumstances.

Otherwise they will have to provide a great deal of funding up

front to reduce the unce;.'tainty in cost estimating assumptions

(a "catch-22"), and this is not likely to happen.

Another issue facing the l.aboratory is the perceived risk

associated with non-problems. As discussed above, historical

circumstances have left the ER Program Office a legacy of "ghost

sites", which nevertheless will have to be taken through the

RCRA corrective action process. A good example is provided by
the town-site. Part of the current Los Alamos town-site is

located over the original technical area used for development of

the atem±c bomb during World War II. This area Was thoroughly

decontaminated when it was released for public use. Large

volumes of radioactively contaminated soil were removed and

buried at the Laboratory's solid radioactive waste landfill

(Ahlquist 1977). But the decontamination effort focused on

radioactivity, and even though it very likely took care of any

associated hazardous constituents, the former areas have been

listed as solid waste management units that the ER PrGgram
Office will have to address. Convincing the public that the

sampling performed in their backyards is really unnecessary will
be a challenge indeed.

SUMMARY

Although a large portion of the LANL RCRA facility investigation

will inevitably be dedicated to proving that innocuous SWMUs

present no environmental or health concerns, there are sites

that, if left unattended, could cause future problems. LANL has

designed the ER Program to focus on these real problems while

mitigating liabilities associated with "ghost sites" in the most

efficient manner possible.

Conditions at Los Alamos favor the stabilization of large

material disposal areas using techniques that enhance the



environment's natural attenuating capacity. However, for sites

where there are future land uses_ LANL intends to clean to

acceptable risk-based levels. Wastes generated by these clean

ups will hopefully be handled on-site at a permitted mixed waste

disposal facility.

While environmental restoration at LANL may ultimately cost more

than a billion dollars, cost estimates for the program are at

best uncertain, and do not account for the efficient management

approach outlined in this paper. Ironically, it seems the

greatest impedance to efficient program management comes from

within the system.
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