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Figure 6-2 GWPMPP Preliminary 10-Year Schedule
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6.7 Training Program

assurance,

6.8 Problem Tracking Mechanism

queries receive consideration, follow-up actions, and replies. It will also be the Project
Leader's responsibility to generate the appropriate statys reports.

6.9 Performance Measures

* Compliance with DOE Order 5400.1 “General Environmenta] Protection Program”
and DOE Order 5480. 1B “Environment, Safety, and Heaith Program for
Department of Energy Operations. ”

* Internal Customer Satisfaction (Water Quality and Hydrology Group, ER Project,

* External Customer Satisfaction (DOE/LAAO, NMED-AIP, pueblos and other
stakeholders). The following question will be asked: Were previously noted
deficiencies and unfunded activities properly addressed?
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7.0 Implementation Plan

committee, as well as various reporting requirements, is provided below.

1) Current Status of Groundwater Activities. The costs, schedules, and technical
aspects of each of the prioritized activities will be evaluated. The technical
effectiveness of various activities, such as sampling and testing, quality assurance
of data, and monitoring well construction procedures, will also be determined.
Based on this analysis, the TRC will assign priority one, two, or three to each
activity.

2) Alternatives to Activities. Alternative technical activities will be considered for
priorities that do not meet regulatory requirements, are not cost effective, or do not
meet intended technical goals.

3) New List of Priorities. A revised list of priorities will be created at the completion
of the re-evaluation process.

After making proposed changes to the list of priorities, the TRC will document the new list of
priorities and send copies to the Program Management Committee, the Stakeholder Committee,
and any internal or external Customers. The TRC may use the LIPS method (described in
Section 6.0 Business Plan) or some other method in developing changes to the list of priorities.

7.2 Program Management Committee_

The Program Management Committee (PMC) is responsible for evaluating management issues
related to the GWPMP. In Particular, the PMC will consider fiscal, regulatory, and other

PMC will meet quarterly to discuss the following issues:

1) Funding Issues. The committee will consider the funding of activities that are
underway or proposed. The committee will consider budgeted costs, actual costs,
and cost and schedule variances for all groundwater-related activities. For activities
that are running significant cost or schedule variances, the committee wil] consider
alternative activities or action plans to salvage the projects.

LS409-03 / March 6, 1995 / Rev. 1.0 7-1
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3) Managerial Issyes. The committee wil] consider the effectiveness of management

by the two committees as part of project planning. As WBSs are developed, relevant
information will be included in the GWPMPP.

7.3 Stakeholder Committee

The Project Leader will provide an annual status report to the DOE summarizing the

7.5 GWPMP Updates

The Project Leader, TRC, and PMC will review and update the GWPMP on an annual basis.
At a minimum, the revised GWPMP will include current hydrogeological data, statys reports
on issues and solutions, reports on newly identified activities with related cost and scheduling
information, and a reprioritized list of issues.

LS409-03 / March 6, 1995 / Rev. 1.0 7-2



Groundwater Protection Management Program Plan

configurations.

7.6 Business Plan Schedule

Table 7-1 s
Business Plan. Those activities without target dates must be rescheduled for a later time.

Table 7-1. GWPMP Business Plan Schedule

Description Target Date

Establish Management organization for the GWPMP and Completed
define the Project Leader's role, home organization, and
roles and responsibilities of groups

Provide initial funding for hiring Project Leader and for Completed
GWPMP Plan development ($205K Indirect Funding from
ESH-DO)

Establish GWPMP as a Laboratory Institutional Program Completed
(Present Business Plan to ES&H Councif)

Obtain DOE/LAAO approval of Business Plan Completed
Appoint acting Project Leader for GWPMP Completed
Hire Project Leader for GWPMP April 1, 1995

Request Tiger Team Action Plan funding for groundwater Completed
protection activities in FY95

Request ES&H 5-Year Plan funding for groundwater Completed
protection activities in FY96

Complete update of GWPMP Plan Completed
Begin implementation of GWPMP Plan through indirect Completed
funding

Begin enhanced sampling and monitoring through ES&H October 1, 1995
5-Year Plan funding

Begin installation of new monitoring wells through ES&H October 1, 1995
S-Year Plan funding
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9.0 Glossary
Alluvial

Alluvial Perched
Groundwater

Aquifer

CERCLA

CFR

cocC

Confluence
Contamination
Controlled Area
Continuous Stream
Direct Runoff
DOE

Downstream

EA
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Pertaining to or composed of alluvium (clay, silt, sand, gravel, or similar
unconsolidated detrital material deposited during comparatively recent
geologic time by a stream or other body of running water as a sorted or
semisorted sediment in the bed of the stream), or deposited by a stream
or running water.

This term is used to refer to the localized bodies of shallow groundwater
that occur in the alluvial materials in the bottoms of the canyons cutting
across the Pajarito Plateau. The alluvial is typically from 10 or 20 feet to
over 100 feet wide. and from 10 to 40 or more feet thick. The water in
the alluvium is perched on the underlying tuff or basalts and has a
surface that fluctuates in elevation as a direct response to input or loss
from stream channels. None of the water in the canyons within the
Laboratory is used for municipal, industrial, or agricultural supply.

A body of rock that contains sufficient saturated permeable material to
conduct water to yield economically significant quantities of water to
wells and springs.

Comprehensive Environmental Response, Compensation, and Liability
Act of 1980. Also know as Superfund, this law authorizes the federal
government to respond directly to releases of hazardous substances that
may endanger health or the environment. The EPA is responsible for
managing Superfund.

Code of Federal Regulation. A codification of all regulations developed
and finalized by federal government agencies in the Federal Register.

Chain-of-Custody. A method for documenting the history and possession
of a sample from the time of collection, through analysis and data
reporting, to its final disposition.

A place of meeting of two or more streams; the point where the tributary
joins the main stream.

The deposition of unwanted radioactive or hazardous material on the
surface of structures, areas, objects, or personnel.

Any Laboratory area to which access is controlled to protect individuals
from exposure to radiation and radioactive materials.

A stream that does not have interruption is space; it may be perennial,
intermittent, or ephemeral, but it does not have wet and dry reaches.

The runoff reaching stream channels immediately after rainfall or
snowmelting.

U.S. Department of Energy. The federal agency that sponsors energy
research and regulates nuclear materials used for weapons production.

Toward, at, or from a point near the mouth of a stream; in a direction
toward which a stream (or glacier) is flowing.

Environmental Assessment. A report that identifies potentially significant
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Effluent

EIS

Environmental
Surveillance

EPA

Ephemeral Stream

Flow

Groundwater

Groundwater Runoff

Hazardous Waste

3

Hazardous Waste

HSWA
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environmental impacts from any federally approved or funded project
that may change the physical environment. If an EA shows significant
impact, an Environmental Impact Statement is required.

A liquid discharged as a waste, such as contaminated water from a
factory or the outflow from a sewage works; water discharged from a
storm sewer or from land after irrigation.

Environmental Impact Statement. A detailed report, required by federal
law, on the significant environmental impacts that proposed major
federal action would have on the environment. An EIS must be prepared
by a government agency when a major federal action that will have
significant environmental impacts is planned.

The collection and analysis of samples of air, water, soil, foodstuffs,
biota, and other media to determine environmental quality of an industry
or community. It is commonly performed at sites containing nuclear
facilities.

Environmental Protection Agency. The federal agency responsible for
enforcing environmental laws. Although State regulatory agencies may
be authorized to administer some of this responsibility, EPA retains
oversight authority to ensure protection of human health and the
environment.

A stream or reach of a stream that flows briefly on in direct response to
precipitation or snowmelt in the immediate locality; its channel bed is
always above the water table of the region adjoining the stream.

Relative to streams, it is natural flow ensuing from the earth’s hydrologic
cycle, i.e., atmospheric precipitation resulting in surface and/or
groundwater runoff. Natural in-stream flow may be interrupted or
eliminated by dams and diversions.

That part of the subsurface water that is the zone of saturation, including
underground streams.

The runoff that has entered the ground, become groundwater, and been
discharged into a stream channel.

Wastes exhibiting any of the following characteristics: ignitability,
corrosivity, reactivity, or EP-toxicity (yielding toxic constituents in a
leaching test). In addition, EPA has listed as hazardous other wastes that
do not necessarily exhibit these characteristics. Although the legal
definition of hazardous waste is complex, the term more generally refers
to any waste that EPA believes could pose a threat to human heaith and
the environment if managed improperly. Resource Conservation and
Recovery Act (RCRA) regulations set strict controls on the management
of hazardous wastes.

The specific substance in a hazardous waste that makes it hazardous and
therefore subject to regulation under Subtitle C of RCRA.

Hazardous and Solid Waste Amendments of 1984 to RCRA. These
amendments to RCRA greatly expand the scope of hazardous waste
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Hydrology

Intermittent Stream

Interrupted Stream

NPDES

Outfall

Perched Groundwater

Perennial Stream

Piezometric Surface

QA

RCRA

Runoff

SARA

Snowmelt
Streamflow

Stream Channel
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regulation. In HSWA, Congress directed EPA to take measures to
further reduce the risks to human health and the environment caused by
hazardous waster.

The science dealing with the Properties, distribution, and circulation of
natural water systems.

A stream or reach of a stream that flows only at certain times of the
year, such as when it receives water flow from Springs or some surface
source, melting snow, or localized precipitation.

A stream that contains perennial reaches with intervening intermittent or
ephemeral reaches.

National Pollutant Discharge Elimination System. This federal
regulation, under the Clean Water Act, requires permits for discharge
into surface waterways.

The vent or end of a drain, pipe, sewer, ditch, or other conduit that
carries waste water, Sewage, storm runoff, or other effluent into a
stream,

Unconfined groundwater separated from an underlying main body of
groundwater by an unsaturated zone.

A stream or reach of a stream that flows continuously throughout the
year in all years. Its upper surface, in general, is lower than the water
table of the region adjoining the stream.

This is also called potentiometric surface. This is the level to which
water will rise in a well tightly cased into an aquifer,

Quality assurance. The routine application of procedures within
environmental monitoring and measurement to obtain required standards
of performance. QA procedures include calibration of instruments,
control charts, and analysis of replicate and duplicate samples.

Resource Conservation and Recovery Act of 1976. RCRA is an
amendment to the first federal solid waste legislation, the Solid Waste
Disposal Act of 1965. In RCRA, Congress established initia] directives
and guidelines for EPA to regulate hazardous wastes.

That part of precipitation appearing in surface streams. It is more
restrictive than streamflow as it does not include stream channels affected
by artificial diversions, storage, or other works of man.

Superfund Amendments and Reauthorization Act of 1986. This act
modifies and reauthorizes CERCLA. Title II of this act is also know as
the Emergency Planning and Community Right-to-Know Act of 1986

The water resulting from the melting of snow.

A type of channel flow applied to that part of surface runoff traveling in
a stream, whether or not it is affected by diversion or regulation.

The hollow bed where a natural stream of water runs or may run; the
long, narrow, sloping trough-like depression shaped by the concentrated

9-3



Groundwater Protection Management Program Plan

Subsurface Water

Surface Runoff

SWMU

Tritium

Tuff

Vadose Zone

Water Rights

Water Table

Water Year
Watershed
Wetland
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flow of a stream and covered continuously or periodically by water.

Water in the lithosphere in solid, liquid, or gaseous form; includes all
water beneath the land surface and beneath bodies of surface water.

The runoff that travels over the soil surface to the nearest surface stream;
runoff that has not passed beneath the surface since precipitation.

Solid Waste Management Unit. Any discernible unit at which solid
wastes have been placed at any time, irrespective of whether the unit was
intended for the management of solid or hazardous waste. Such units
include any area at or around a facility at which solid wastes have been
routinely and systematically released. Potential release sites include, for
example, waste tanks, septic tanks, firing sites, burn sites, sumps, land
fills (material disposal areas), outfall area, LANL canyons, and
contaminated areas resulting from leaking product storage tanks
(including petroleum).

*H. A radionuclide of hydrogen with a half-life of 12.3 years. The very
low energy of its radioactivity decay makes it one of the least hazardous
radionuclides.

Rock of compacted volcanic ash and dust.

Also unsaturated zone or zone of aeration. The partially saturated or
unsaturated region above the water table that does not yield water to
wells. Water and/or gasses contained are usually under less than
atmospheric pressure.

New Mexico water law is based on the doctrine of prior appropriation,
and the rights to use water are established through the State Engineer’s
Office.

The water level surface below the ground at which the unsaturated zone
ends and the saturated zone begins. It is the level to which a well is
screened in the unconfined aquifer and would fill with water.

October through September.
The region draining into a river, river system, or body of water.

A lowland area, such as a marsh or swamp, that is inundated or saturated
by surface water or groundwater sufficient to support hydrophytic
vegetation typically adapted for life in saturated soils.
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Regulations and DOE Orders

Atomic Energy Act

The Atomic Energy Act of 1954 (AEA), as amended, gives the Nuclear Regulatory
Commission (NRC), the Department of Energy (DOE), and the Environmental Protection
Agency (EPA) the authority to establish standards and instructions (by rule, regulation, or
order) to govern the possession and use of source, special nuclear, or by-product material to
promote common defense and security; to protect health; and to minimize danger to life or
property.

The DOE ensures that its facilities comply with the AEA requirements by issuing department
orders concerning radioactive material and waste management. DOE departmental orders on
radioactive material and waste management apply to all DOE elements, contractors, and
subcontractors. The DOE is authorized by the AEA to control radioactive operations at DOE
facilities. The DOE is responsible for keeping radionuclide emissions at its facilities as low as
reasonably achievable (ALARA). The DOE has developed Derived Concentration Guides for .
comparison to measured radionuclide concentrations in air and water. The DOE assures that its
operations are within its operating guidelines by requiring facilities to maintain radiation
monitoring systems and to report the results in an annual summary report.

Clean Water Act and New Mexico Water Quality Act

The goal of the Clean Water Act (CWA) is to restore and maintain the chemical, physical, and
biological integrity of the nation's waters. The regulations specify water quality standards and
effluent limitations. To comply with the CWA, the Laboratory has two primary programs: the
National Pollutant Discharge Elimination System (NPDES) permit program and the Spill
Prevention Control and Countermeasures (SPCC) program. The Laboratory operates under two
NPDES permits issued and enforce by EPA, Region 6. Through a joint federal and state
agreement and grant, New Mexico acts as the agent for the EPA and performs compliance
inspections and reporting. Other ongoing Laboratory compliance activities are management of
the Federal Facility Compliance Agreement and construction of Sanitary Wastewater Systems
Consolidation (SWSC) Project.

Resource Conservation and Recovery Act

The Resource Conservation and Recovery Act (RCRA) became law in 1976 as a means to
regulate toxic waste disposal for the prevention of water and soil contamination due to poor
disposal practices. Subtitle C of RCRA regulates hazardous waste from generation to disposal.
RCRA was amended in 1984 by the Hazardous and Solid Waste Amendments (HSWA) to
include requirements for hazardous waste volume and toxicity reduction, and to minimize the
land disposal of hazardous waste. Under RCRA, the EPA has granted regulatory power to the
states, including regulation of mixed wastes defined as RCRA regulated hazardous wastes with
a radioactive component, but did not include granting regulatory power for the HSWA 1o the
states.

New Mexico State authority for hazardous waste regulatory power comes from the Hazardous
Waste Act and the Hazardous Waste Management Regulations. Through these, New Mexico



adopts the Codified Federal Regulations (40 CFR) pertaining to hazardous waste. Currently the
state is operating under the 40 CFR of July 1990. However, the Laboratory's permitted
hazardous waste units are operating under the July 1988 regulations that were in effect as of
the November 1989 permit. Since 1989, the Laboratory has been operating under this RCRA
permit issued jointly by the State of New Mexico and EPA.

Hazardous and Solid Waste Amendments

The HSWA portion of the RCRA permit was issued by EPA in March 1990. The permit sets
conditions for the management of newly generated hazardous waste treatment and storage
units, waste minimization land disposal restrictions, and corrective actions at solid waste
management units. The Laboratory has submitted Part A of its permit application for mixed
waste activities and Part B for three mixed waste management units as required by state
regulations.

Task I of Module 8 of the HSWA permit requires that the permittee (a) collect information to
supplement and verify existing information on the environmental setting at the facility, (b)
collect analytical data to completely characterize wastes and areas where wastes have been
placed, and (c) collect analytical data on groundwater, soils, surface water, sediments, and
subsurface gas contamination to characterize contamination.

In accordance with Task III, Section A.1, the permittee is required to conduct a program to
evaluate hydrogeologic conditions and to provide the following information:

e A description of regional and facility specific geologic and hydrogeologic
characteristics affecting groundwater flow bsneath the facility;

e An analysis of any topographic features that might influence the groundwater flow
system,

e An analysis of fractures within the tuff, addressing tectonic trend fractures versus
cooling fractures;

e Based on field data, tests, and cores, a representative and accurate classification and
description of the hydrogeologic units which may be part of the migration pathways
at the facility (e.g., the aquifers and any intervening saturated and unsaturated units);

o Based on field studies and cores, structural geology and hydrogeologic cross sections
showing the extent (depth, thickness, lateral extent) of hydrogeologic units which
may be part of the migration pathways identifying (1) unconsolidated sand and
gravel deposits, (2) zones of fracturing or channeling in consolidated or
unconsolidated deposits, and (3) zones of high permeability or low permeability that
might direct and restrict the flow of contaminants;

e Based on data obtained from groundwater monitoring wells and piezometers
installed upgradient and downgradient of the potential contaminant source, a
representative description of water level or fluid pressure monitoring;

e A description of manmade influences that may affect the hydrogeology of the site:
and



® Analysis of available geophysical information and Temote sensing information such
as infrared photography and Landsat imagery.

In accordance with Task III, Section A.2, the permittee is required to conduct 3 program to
characterize sojj conditions above the water table in the vicinity of a contaminant release and to
provide the following information:

*  Surface soi] distribution;

*  Soil profile, including ASTM classification of soils;
* Transects of soi] stratigraphy;

® Saturated hydraulic conductivity;

* Porosity;

* Cation exchange capacity;

* Soil pH;

* Particle size distribution;

* Depth of water table;

*  Moisture content;

¢ Effect of stratifications on unsaturated flow:

* Infiltration;

. Evapotranspiration;

® Residual concentration of contaminants in soil;

® Mineral and metal content;

® A description of the extent of contamination;
* Rate and direction of contaminant movement;
¢ Concentration profiles of applicable constituents and radiochemical constituents in

* An evaluation of factors influencing Plume migration; and -
* An extrapolation of future contaminant movement,

Task 111, Section C.2, states that the Permittee is required to conduct an investigation
characterizing the contamination of the soil above the water table in order to provide:

* A description of the extent of contamination;



e A description of contaminant and soil chemical properties within the contaminant
source area and plume migration and transformation;

e Specific contaminant concentrations;
e Rate and direction of contaminant movement; and

¢  Worst case scenarios for future contaminant movement over the life of the
contaminant.

The data shall include time and location of sampling, media sampled, concentrations found,
conditions during sampling, and identity of the individuals performing the sampling and
analysis.

New Mexico Water Quality Control Commission Regulations

The New Mexico Water Quality Control Commission (NMWQCC) regulations set quality
standards for surface and groundwaters for protection of the public health or welfare, to
enhance the quality of water, and to serve the purposes of the Water Quality Act. The
NMWQCC publishes regulations to prevent or abate water pollution and to govern the disposal
of septage and sludge.

The NMWQCC publishes regulations controlling discharges onto or below the surface of the
ground for the purpose of protecting all groundwater of the state which has an existing
concentration of 10,000 mg/L or less Total Dissolved Solids, for the present and potential
future use as a domestic and agricultural water supply, and to protect those segments of surface
waters which are gaining because of groundwater inflow, for uses designated in the New
Mexico Water Quality Standards. The regulations are written so that in general:

e if the existing concentration of any water contaminant in groundwater is in
conformance with the standard of Section 3-103 of these regulations, degradation
of the groundwater up to the limit of the standard will be allowed; and

e if the existing concentration of any water contaminant in groundwater exceeds the
standard of Section 3-103, no degradation of the groundwater beyond the existing
concentration will be allowed.

Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) of 1974 as amended was established to provide sate
drinking water to the public. Primary and secondary drinking water standards have been
established for public water supply systems. The SDWA also provides for protection of
underground sources of drinking water by controlling subsurface injection of potential
contaminants. Regulations have been issued whereby states establish Underground Injection
Control Programs to ensure that contaminants in water supplies do not exceed National
Drinking Water Standards and to prevent endangerment of any underground source ot drinking
water. National Interim Primary Drinking Water Standards were adopted in 1975. Regulations
covering radionuclides were added in 1976 while regulations covering trihalomethanes were
prepared in 1977. Secondary regulations in 1979 established guidelines to states for the
protection of the non-health-related qualities of drinking water. The New Mexico Water Supply
Regulations implement the provisions of the SDWA.



National Environmental Policy Act

The National Environmenta] Policy Act (NEPA) of 1969 requires federal agencies to consider
the potentia] environmenta] impacts of proposed activities during the Planning stages so thar
agencies' decisions reflect environmenta] values as well as cost and mission. Potentia] adverse

evaluated in consultation with the State Historic Preservation Officer for possible effects to
cultural or historic resources,

The Laboratory must comply with the Endangered Species Act of 1973 a5 amended and with
Executive Orders 11988 "Floodplain Management" and 11999 "Protection of Wetlands"_ These

compliance activities involve review of proposed activities for potentia] Impact on critical
habitats, floodplains, and wetlands.

Comprehensive Environmental Response, Compensation, and Liability Act

Investigation and remediation of abandoned waste disposal sites are required by the
Comprehensive Environmenta] Response, Compensation, and Liability Act of 1976 (CERCLA,
the Superfund Act) and/or Section 3004 (u) of RCRA (Hazardous and Solid Waste
Amendments Act of 1984 permit). The Laboratory's Environmenta} Restoration (ER) Program
has begun an extensive investigation of abandoned solid waste management units SWMU)

materials to local agencies.



Emergency Planning and Community Right-to-Know

Title III, Section 313 of the Emergency Planning Community-Right-to-Know Act exempts
facilities not meeting certain Standard Industrial Classification code criteria from reporting
requirements. However, DOE policy requires the Laboratory to report releases under the
remaining provisions of Secion 313. All research operations at the Laboratory are exempt
under other provisions of the regulation; only one operation at the Laboratory has reported
releases under SARA.

DOE Order 5400.1 General Environmental Protection Programs

DOE Order 5400.1 establishes environmental protection program requirements, authorization,
and responsibilities for DOE operations to assure DOE facilities comply with applicable
federal, state and local environmental regulations and laws, executive orders and internal
department policies. The provisions of the Order apply to everyone within the DOE system
including contractors and subcontractors. It is DOE's policy to conduct its operations in an
environmentally safe manner. DOE is committed to ensuring that national environmental
protection goals will be incorporated in the planning and implementation of DOE programs. In
addition to conducting its operations in compliance with the applicable environmental
regulations, statutes and standards, DOE is committed to good environmental management of
its programs and facilities, to correct existing environmental problems, to minimize risks to the
environment or public health, and to anticipate and address potential environmental problems
before they pose a threat to the environment or public welfare.

DOE Order 5400.2A Environmental Compliance Issues Coordination

DOE Order 5400.2A establishes the requirements for coordination of significant environmental
compliance issues to ensure timely development and consistent application of environmental
policy and guidance. The provisions of this Order apply to everyone within the DOE system
including contractors and subcontractors where DOE has authority to establish and enforce
environmental protection, safety, and health protection requirements. Significant environmental
compliance issues are those whose resolution has the potential of setting precedence, is
controversial, and/or involves DOE Headquarters notification, concurrence, or approval. The
coordination process is the method which ensures that significant environmental compliance
issues are resolved or disseminated so that timely development and consistent application of
environmental policy and guidance can be obtained.

DOE Order 5400.5 Radiation Protection of the Public and the Environment

DOE Order 5400.5 establishes standards and requirements for operations of the DOE and DOE
contractors with respect to protection of members of the public and the environment against
undue risk from radiation. It is the policy of the DOE to implement legally applicable radiation
protection standards and to consider recommendations by authoritative organizations (e.g., the
National Council on Radiation Protection and Measurements and the International Commission
on Radiological Protection). It is the policy of the DOE to adopt and implement standards
generally consistent with those of the NRC for DOE facilities and activities not subject to
licensing authority.
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APPENDIX B

Hydrogeology of the Pajarito Plateau:
Technical Review
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INFORMATION

(Excerpted from "lnstaﬂation Work Plan for
Environmental Restoration, "}

2.6 Geologic angd Hydrologic Setting

This Summary of the hydrogeologic environment ar the Laboratory and in the Northern New Mexico
region is intended to describe the major geologic, hydrologic, and hydrogeologic features ang their
conceptua] interrclationshjps. It addresses the regional and x'nstallau’on-wide geologic Setting and the
hydrologic characteristics that affect surface water and groundwater occurrence and movement ang their
interactions as they relate (o the potentiaj for contaminang transport. The Sources cited here and

annotated bibliography of geologic, hydrogcologxc, and énvironmenta] Studies related o solid waste

Management unjts 4 the Laboratozy (LANL 1990, 0143), This bibliography Was submitted ¢ EPA in

September 1990, and j and the literaryre it describes are available for Teview in the Laboratory’s public
Los Alamos,

2.6.1 Geology
2.6.1.1 Regional Setting

in the Jeme; Mountaing occurred aboyt 130,000 years 380, producing the E) Cajete pumice and Banco
Bonito rhyolite flow (Gardner et al. 1986, 0310; 'Seif ot al. 1988, 0500), Vestiges of volcanic activity
continue today, a5 evidenced by solfataric and poq spring activity both within and outside of the Valles
Caldera (Goff et al. 1989, 0774), Studies of P-wave arrjyaj time delays suggest the presence of partially
molten rock beneath the Valles caldera, possibly the rémnants of the cooling Bandeljer magma chamber
(Roberts et al. 1991, 077s).

The Pajarito Plateau js jp the western Part of the Espagiol, basin of the Rjo Grande Iift, a major tectonic
feature of the western United States. The Espariola bagip | isti te _
margin, but fayjps of major vertical offset May exist within the Precambrian rocks of the Sangre de Cristo
uplift (Vernon and Riecker 1989, 0558; Biehler et ), 1991, 0528). The western Mmargin js charact_enzed
by a prominent Zone of major faults, which cuts Miocene to Quatemary rocks of the Jemez volcan;c field
(Smith et z]. 1980, 0776; Gardner ang Goff 1984, 0719; Goff et al. 1990, 0557). These border fay]s
exerted strong control on the location and development of the volcanic fielq (Gardner ang Goff 1984,
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(Galusha and Blick 1971, 0108; Ingersoll et aj. 1990, 0533). Early investigators inferred that all Santa
Fe Group rocks exposed around the flanks of the Pajarito Plateau and intersected by water wells beneath
the plateau belonged to the Tesuque Formation (Griggs and Hem 1964, 0313; Cooper et al. 1965, 0495),
although more recent investigations Suggest that some of the upper Santa Fe Group in the vicinity of Los
Alamos is instead Chamita Formation (Turbeville et al. 1989, 0221).

2.6.1.2.2 Keres Group

Two formations of the Keres Group (Bailey et al. 1969, 0019; Gardner et al. 1986, 0310), may be
important in the pre-Bandelier Tuff subsurface in the southern parts of the Laboratory. These are the
Paliza Canyon and Cochitj formations, each about 13 million to about 6 or 7 million years old. The

St. Peter's Dome area lies about 3 mi from the southern boundary of the Laboratory and was a major
center of Keres Group volcanism (Goff et al. 1990, 0557). Large volumes of Paliza Canyon andesite
were erupted from the St. Peter's dome center and spread to the east and north. [t appears that some of
the volcanic units éncountered in wells at TA-49 (Weir and Purtymun 1962, 0228) may be Paliza Canyon
lavas that have been misidentified as Tschicoma and Cerros del Rio units, as discussed below.

Group and possibly also to those of the Puye Formation (Section 2.6. 1.2.4) to the north (Gardner et al.
1986, 0310). The Cochiti Formation consists dominantly of basin fill gravels derived from the volcanic
centers of the southern and central Jemez Mountains volcanic field. The transition between the Cochiri
Santa Fe, and Puye formations probably occurs somewhere beneath Los Alamos County, but it is very
poorly defined.

2.6.1.2.3 Tschicoma Formation
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2.6.1.2.4 Puye Formation

of the Laboratory, by lithologically similar rocks have been penetrated in drill holes as far south as
Frijoles Mesa (Weir and Purtymun 1962, 0228: Dransfield and Gardner 1985, 0082). Under parts of the

ratory, the Pyye Formation js interstratifieq with basalts of the Cerros del Rio volcanic field. [p
Los Alamos water supply wells, the top of the main aquifer is usually within the Puye Formation,

represents .

0543) redefined these fluvia] gravels as a separate formation, the Totavi Formation, which also includes
lacustrine sedimens that are complexly interstratified with the upper Puye Formation ("old alluvium" of
Griggs and Hem 1964, 0313). In some Water supply wells beneath the Laboratory, the Totavi was
reéported between the Santa Fe and the Puye, occurring at lower elevations in the castern wells (Cooper et
al. 1965, 049s; Purtymun et aj. 1983, 0712; Purtymun et al. 1984, 0713). The presence of the Totavi ar
these levels Suggests that Rio Grande Rivgr gravels were depositeila on eyosiona{ surfaces, a setting

Pliocene-to—Plcistocene Cerros del Rjo basalt field, east of the Rio Grande, ang rocks from this field have
been dated at 4.6 to 2.0 million years old (Gardner et a]. 1986, 0310). The youngest lava flows in this
area occurred between the two Bandelier Tuff eruptions, 1.5 and 1.13 million years ago ("basaltic
andesite of Tank Nineteen” described by Smith et a]. 1970, 0776). Part of this volcanic field is also
known as basaltic rocks of Chino Mesa (Griggs and Hem 1964, 0313). The top of the main aquifer
beneath the Laboratory js locally within this section of basaltic rocks,

2.6.1.2.7 Otowi Member, Bandelier Tuff

The Otowi Member of the Bandelier Tuff underlies the Tshirege Member in the subsurface beneath much
of the Pajarito Plateau and Outcrops in many of the canyons (Griggs and Hem 1964, 0313). The Otowi
Member is mostly a nonwelded ash flow tuff (ignimbrite) that was erupted from the Jemez Mountains

1.5 million years ago (Spell et al. 1990, 0607). It is highly porous and poorly indurated and 1s composed
of multiple flow units, Where it outcrops, cooling joints are typically absent because of relatively low
empiacement temperatures and the lack of induration, _The Guaje Pumice Bed generally occurs at the



g!/lp(s);'tanl role in the migration of water in the subsurface beneath the Laboratory (Stoker et al. 1991,
15).

2.6.1.2.9 Tshirege Member, Bandelier Tuff

The most widespread rock unit on the Pajarito Plateau is the Tshirege Member of the Bandelier Tuff
(Griggs and Hem 1964, 0313), which was erupted from the Valles caldera in the Jemez Mountains about
1.13 million years ago (Spell et al. 1990, 0607). The Tshirege Member is composed of multiple flow
units of crystal-rich ash-flow wuff (ignimbrite) and displays significant variations in welding and
alteration, both in a single stratigraphic section and with varying distance from the caldera. Individual
units tend to be more welded and thicker to the west. Flow units are locally separated by volcanic surge
deposits of well-sorted, fine-grained, cross-bedded crystal and pumice fragments. Vapor phase
alteration, caused by postemplacement cooling and migration of entrained magmatic gases, occurs in
much of this unit. The base of the Tshirege Member is often marked by 1.5 to 10 ft of bedded,
unconsolidated, pumice-rich ash fall tuff of the Tsankawi Pumice Bed (Bailey et al. 1969, 0019; Crowe
et al. 1978, 0041). The Tsankawi Pumice Bed is generally poorly recognized in drill bit cuttings because
rotary drills commonly grind the soft materials into dust.

The Tshirege Member has been subdivided into a sequence of mappable units based either on erosional
characteristics (Weir and Purtymun 1962, 0228; Baltz et al. 1963, 0024; Purtymun and Kennedy 1971,
0200) or on primary cooling units (Crowe et al. 1978, 0041). These units have been correlated over
large distances on the Pajarito Plateau. However, the boundaries between the units are not always
distinct in the field and can be difficult to recognize in drill holes, causing investigators to place the
contacts between units at different locations. Furthermore, in the absence of geologic mapping in the
intervening areas, the validity of the correlations is uncertain.

Stratigraphic features in the tuff, such as volcanic surge deposits, may locally provide a preferential
migration pathway for moisture and contaminaats in the subsurface (Purtymun 1973, 0710; Crowe et al.
1978, 0041). Purtymun (1973, 0710) noted increased rates of vapor phase migration of tritium away
from storage shafts at TA-54 along a stratigraphic boundary that includes surge layers. Individual flow
units in the Tshirege Member contain vertical cooling joints that may or may not cross flow unit
boundaries. In ash flow tuffs, cooling joint spacing varies primarily with the thickness of the unit,
emplacement temperature, substrate temperature, and topography. Joint density tends to be greatest in
welded wuff and least in nonwelded tuff. Hydraulic conductivities are generally greatest in the fractured,
welded parts of ash flow tuffs and least in the nonwelded parts (Crowe et al. 1978, 0041).

2.6.1.2.10 Post-Bandelier Units

Stratigraphically overlying the Bandelier Tuff are discontinuous Quaternary alluvial units that occur as
thin deposits (typically less than 15 ft thick) on mesa tops and as deposits in canyons. Alluvial fans
consisting mostly of dacite debris are being shed over the Bandelier Tuff at the western boundary of the
Laboratory. Well-sorted to poorly sorted sandy and gravelly alluvium occurs in the major drainages of
the Pajarito Plateau, ranging up to at least 70 ft thick in some drill holes (Baltz et al. 1963, 0024).
Additional, older alluvium occurs on stream terraces on the sides of the canyons, which can be buried by
colluvial deposits from the canyon walls. The distribution of alluvial deposits on the mesas has not been
mapped, but these deposits are most widespread on the western part of the Pajarito Plateau. Post-
Bandelier alluvial units represent a range of ages from 1.1 million years ago to the present. Generally,
alluvial units on the surface of the mesas are probably oldest, becoming inactive as drainages were
incised into the plateau. Those units lowest in the drainages grade into the active alluvium along canyon
bottoms.

The alluvial sediments in the canyon bottoms probably record a complex history of erosion and
deposition, in part related to regional climatic changes. In Cabra Canyon, immediately north of Los
Alamos, several cycles of erosion and deposition of sediment have occurred over the last 6,000 years.
during which most of the previously stored sediment was eroded (Gardner et al. 1990, 0639). Similar
cycles of erosion and deposition have been documented in many parts of the southwestern United States.
and older alluvial units in the vicinity of Los Alamos may also record the effects of regional climatic
changes (Dethier et al. 1988, 0773).

The mesas of the Pajarito Plateau are also covered in part by deposits of the El Cajete pumice, erupted
from El Cajete crater in the Jemez Mountains. Deposits of pumice on the mesas have not been mapped.
but at the Laboratory they are generally most common to the south, and the axis of the volcanic dispersal




plume is south of Los Afamog County. Available data sy est that the El Cajet ice i
170,000 years old (Self et a). 1988, 0500). e JEE pumice is 130,000 to

2.6.1.3 Soils

fractures record the transport of water to significant depths in the wff., For example, at TA-54, Area G,
calcium carbonate has been observed as deep as 39 f and clay coatings as deep as 46 ft below the ground
surface (Purtymun et al. 1978, 0207). Roots have also been observed at similar depths among fractures
in core holes and pits, suggesting that these soil-forming processes continue at depth today.

2.6.1.4 Geologic Structure

As mentioned earlier, the Laboratory is on the Pajarito Plateau, which lies at the western margin of the
Espaiiola basin of the Rio Grande rift, a major tectonic feature of the North American continent. The
Pajarito fault System forms the western margin of the Espafiola basin and exhibits Holocene movement
and historic seismicity (Gardner and House 1987, 0110; Gardner et al. 1990, 0639; Gardner and House,
in preparation, 0720). The fault system is made up of over 65 mj of mapped fault traces and connects
with regional structures that extend at least as far as Cochiti to the south and Taos to the northeast
(Gardner and House 1987, 0110).

Within Los Alamos County, the Pajarito fault System consists of three active, or Potentially active, fault
Segments: the Frijoles Canyon, Rendija Canyon, and Guaje Mountain segments. The Frijoles Canyon
fault segment is a zone of faulting over 0.25 mi in width, whose major scarp forms the western boundary

and lithologic unit boundaries; thus, tectonic fractures may provide more continuous and more deeply
penetrating flow paths for groundwater migration than do cooling joints,

Dransfield and Gardner (1985, 0082) integrated a variety of data to produce structure contour and
paleogeologic maps of the pre-Bandelier Tuff surface beneath the Pajarito Plateau. Their maps reveal
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that subsurface rock units are cut by a series of down-to-the-west normal faults; the overlying Bandelier
Tuff is not obviously displaced by these buried faults. However, where detailed fracture studies have
been done on the plateau, they have shown that fracture abundances and apertures increase in the
Bandelier Tuff over fault projections, which indicates the tectonic fracturing mentioned above (Vaniman
and Wohletz 1990, 0541). In addition, small-scale offsets along fractures have been observed in various
parts of the Laboratory, including Area G at TA-54 (Rogers 1977, 0216), that suggest additional
unmapped fault zones. Unformunately, detailed fracture studies on the Pajarito Plateau are few.

2.6.1.5 Seismicity and Volcanism

The Laboratory lies within a region that possesses a long and rich history of volcanic and tectonic
activity that dates from the distant past into the Late Pleistocene and present, respectively. Volcanism
began in the Jemez Mountains volcanic field more than 13 million years ago and continued without
significant hiatus up through about 130,000 years ago (Gardner et al. 1986, 0310). Reports of
questionable reliability describe what were apparently phreatic explosions and possible associated
earthquakes within the volcanic field around 100 years ago (Santa Fe Daily New Mexican 1882, 0780).
Regardless, given the long history of spatially focused, geologically contimuous volcanic activity, future
volcanism can be expected. Although volcanic activity directly affecting the Laboratory may prove
unlikely, sufficient data to quantify the probabilities and nature of future volcanism are lacking.

Direct effects of future seismicity at the Laboratory are likely, although quantification of probabilities is
not possible at present. Numerous small earthquakes are recorded in the Los Alamos area and northern
New Mexico each year (Sanford 1979, 0540; Cash and Wolff 1984, 0530; Gardner and House 1987,
0110). Since establishment of the Laboratory, several earthquakes of Richter magnitude 3 to 4 have
shaken Los Alamos (Gardner and House 1987, 0110). Recent work has shown that three fault segments
in Los Alamos County are seismically active and that they are capable of generating large earthquakes of
about 7 or more on the Richter scale (Gardner and House 1987, 0110; House and Cash 1988, 0132;
Gardner et al. 1990, 0639; Gardner and House, in preparation, 0720). Unknown at this time is how
frequently these large earthquakes occur and what their potential is for generating surface rupture and
mass wasting (occurrences such as rockfalls and landslides, which are not caused primarily by the
movement of water) within the confines of the Laboratory.

2.6.1.6 Geomorphic Processes

Significant geomorphic processes active on the Pajarito Plateau include (1) erosion of mesa top soils by
run-off, (2) retreat of canyon walls by rockfall and landsliding, (3) colluvial transport on sloping portions
of canyon walls, and (4) erosion and deposition of sediments by streams in the canyon bottoms. Few
data exist on the rates of erosion sand landscape change caused by these different processes on the
Pajarito Plateau. Estimates of long-term vertical erosion rates on mesa tops have been made based on
stripping of overlying units (Purtymun and Kennedy 1971, 0200), but these estimates may be of limited
value because the resistant, cliff-forming units may be eroded primarily by lateral cliff retreat rather than
by vertical erosion. Erosion rates vary considerably on the mesa tops; the highest rates occur in and near
drainage channels and in areas of locally steeper slope gradient, and the lowest rates occur on relatively
gently sloping portions of the mesa tops removed from channels. Areas where run-off is concentrated by
roads and other development are especially prone to accelerated erosion.

The rates and processes of erosion may differ significantly between the north and south slopes of _
canyons. Given current vegetation and climate, the more extensive exposures of bedrock on south-facing
sides and greater soil cover on north-facing sides suggest that erosion rates of fine-grained material that
can be transported by run-off are higher on the drier, less-vegetated, south-facing sides of canyons,
although this material is largely retained on the north-facing slopes. However, no studies have been
conducted to quantify the rates and processes of erosion on canyon sides.

CIiff faces retreat primarily by dislodgement of blocks bounded by joints and, to a lesser extent, by
large-scale landsliding, including the formation of huge toreva blocks in White Rock Canyon. At
present, the rates of cliff retreat have not been documented. Neither is it known to what extent cliff
retreat rates may vary with climatic changes, with evolution of the canyons, or with proximity to side
drainages.

Thicknesses, detailed stratigraphy, and ages of alluvium in canyon bottoms are, in general, poorly
known, and therefore the rates of deposition, erosion, and transport of sediments through canyons are
largely unknown. Available studies that have examined alluvial stratigraphy on the Pajarito Plateau
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1988, 0773).
2.6.2 Hydrology
2.6.2.1 General Surface Water Conditions

Just east of Los Alamos, has a drainage
Mexico. The discharge for the period of record has ranged from a minimum of 60 cubic feet per second
(cfs) in 1902 to 24,400 cfs in 1920. The river transports about 1 million tons of suspended sediments
past Otowi annually.

Within Laboratory boundaries, perennial reaches in the lower portions of Ancho and Chaquehui canyon
are close enough to the Rio Grande that they extend to the Rio Grande without being depleted. In lower
Water Canyon, the perennial reach is very short, extends into an intermittent reach that is also short, and
does not extend to the Rio Grande. In Pajarito Canyon, about 1 mi east of State Road 501, a spring
sometimes called Homestead Spring feeds a perennial reach a few hundred yards long, followed by an
intermittent reach that flows varying distances, depending on climate conditions, The lower part of the
DP Canyon also contains a short perennial reach sustained by discharge from DP Spring, but at presen it

Essentially all other reaches of canyons within the Laboratory boundary are ephemeral; that is, they flow
naturally only briefly in Tesponse to precipitation or snowmelt in the immediate locality. Some other
reaches are intermittent, especially those that flow during part of the year as the result of snowmelt. This
snowmelt recharges the alluvial perched groundwater, and discharge from the perched systems supports
intermittent stream flow for 3 somewhat longer period.

underlying alluvium.

Eleven drainage areas, with a total area of 82 mi2,pass through the Laboratory's eastern bouudary. Run-
off from heavy thunderstonps and heavy snow melt reaches the Rio Grande several times a year in some
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0825). The overall flooding risk to community and Laboratory buildings is low because nearly all the
structures are located on the mesa tops, from which run-off drains rapidly into the deep canyons. Further
discussion at natural surface flow characteristics by drainage may be found in LANL (1993).

Contaminants enter the surface water drainages by surface run-off, by liquid discharges, and occasionally
by air deposition (Becker 1985, 0029; 1986, 0027). Run-off-derived contaminants are largely bound to
sediments; their rate of down stream travel is governed by the scouring and carrying power of subsequent
run-off events (Lane et al. 1985 0140). Given sufficient time, these sediments eventually will be moved
across the Laboratory boundary.

Nearly every drainage has received liquid industrial or sanitary effluents discharged from the Laboratory.
The effluent discharges determine the flow and water quality characteristics in drainages that contain little
natural water. With travel downstream, most of the effluent-derived metals and radionuclides become
sediment bound and remain near the surface of the stream channel; other contaminants, such as nitrate,
are lost by evaporation or move downward into the alluvium. Detailed field investigations in Mortandad
Canyon, for example, demonstrate that generally more than 99% of the total _inventory of transuranic
radioactivity discharged from the treatment plant effluents are associated with sediments in of —
immediately adjacent to the stream channel (Stoker ¢t al; 1991, 0715).

In canyons that have received treated, low-level radioactive effluents (Acid-Pueblo, DP-Los Alamos, and
Mortandad canyons) concentrations of radioactivity in the alluvium are generally highest near the treated.,
effluent outfall and decrease downstream in the canyon as the sediments and radionuclides are transported
and dispersed by other treated industrial effluents, sanitary effluents, and surface run-off. o

A study of transport of plutonium by snowmelt run-off was published in 1990 (Purtymun et al, 1990,

0215). The conclusions include the finding that most plutonium moved by run-off in Los Alamos-and
Pueblo canyons that reached the Rio Grande is transported with _sediments—about 57% with suspended
sediments and 40% with bed sediments. A total of about 60 '@? plutonium was carried to the Rio

Grande by five snowmelt run-off events studied during the year 1975 to 1986.-

A regional plutonium analysis for the Rio Grande upstream of Elephant Butte Reservoir shows that
fallout contributes about 90 percent of the total Plutonium amoving through the drainage system in any
given year (Grat, 1993). The remaining 10 percent in from releases at Los Alamos. The contribution to
the Plutonium budget from Los Alamos is associated with relatively coarse sediment that often behaves as
bedload in the Rio Grande (Grant, 1993)

Environmental monitoring for chemical and radiochemical quality in surface water began with US
Geological Survey investigations (Purtymun 1964, 0183; 1975, 0194; Purtymun and Kunkler 1967,
0202; Purtymun 1967, 0188) and have been continued by the Laboratory (ESG 1970-1990;
Environmental Protection Group 1993, 0829).

2.6.2.3. General Groundwater Conditions

Groundwater occurs in three modes in the Los Alamos Area: (1) water in shallow alluvium in some of
the larger canyons, (2) perched groundwater (groundwater body above a less permeable layer that
separates it from the underlying main aquifer by an unsaturated zone), and (3) the main aquifer of the
Los Alamos area.

2.6.2.3.1 Perched Groundwater in Alluvium

Intermittent and ephemera streamflows in the canyons of the Pajarito Plateau have deposited alluvium
that ranges in thickness to as much as 100 ft. The alluvium in canyons that head on the Jemez Mountains
is generally composed of sands, gravels, pebbles, cobbles, and boulders derived from the Tschicoma
Formation and Bandelier Tuff on the flank of the mountains. The alluvium in canyons that head on the
plateau is comparatively more finely grained, consisting of clays, silts, sands, and gravels derived trom
the Bandelier Tuff. Saturated hydraulic conductivity of the alluvium typically ranges from 10-2 cm/s for
a sand to 10-4 cm/s for a silty sand (Abeele et al, 1981, 0009).

[n contrast to the underlying volcanic tuff and sediments, the alluvium is quite permeable. Ephemeral
run-off in some canyons infiltrates the alluvium until downward movement is impeded by the less
permeable wff and sediments, which results in a buildup of a shallow alluvial groundwater body.
Depletion by evapotranspiration and movement into the underlying rocks limits the horizontal and



vertical extent of the alluvia) water (Purtymun ey 51 1977, 0206). The limited Saturated thicknesg and
extent of the alluviaf groundwater preclude jts USE as a viable source of municipal and industria supply to
the community and the Laboratory. Lateral flow of the alluvia] perched groundwaters is ip an easterly,

down-canyon direction. Tr.

ranges from about 60 ft/day in the upper reach to about 7 #

(Purtymun 1974

» 0192).

dﬂﬁﬁé@jﬁﬁg shallow direct Iesponse’to the average -concentration of rritium in the TA-50
efﬂﬁ?” WIth a Iog time of aboyt | yr (Environmentg] Protection Group 1992, 0740), T

area. The results of an extensive monitoring Study of the al
Canyon are presented by Abrahams e al. (1962, 0231), Bal
0191, Purtymun (1974, 0192), Purtymun et a1, (1983, 022

2.6.2.3.2. Perched Water in Volcanic Sediments and B

Perched water bodies occur in the conglomerates and basalts
reaches of Pueblo and Los Alamos anyons and in the lower reach of
i i on (o al

acer studies in Mortandad Canyon have shown that the velocity of water

ich cause some

Lz et al, (1963, 0024), Purtymun (1973,
09), and Stoker et al, (1991, 0715).

s a fhe base o e basa

1966, 0014). m perc ed groun Arg, Basalt §
which is off the Laboratory site in lower Los Alamos Canyon on the San Ilidefonso Puebjo, The rate of

movement of the

perched groundwater in this vicinity has

been estimateted 3¢ about 60ft/day or aboyt ¢ -

mo from recharge to discharge (Abrahams and Purtymun 1966, 0014).

Measuremens of tritium in intermediate depth perched groundwater demonstrage that recharge to those
depths has occurred during the fast several decades. The levels of tritium in those locations are high

cnough that they are attributable to recharge of water contaminated by effluent or other releases
from Laboratory opemnm:& rebe Dol ned A\ e y Sl o e |,
Ined e ;

The observations ve been made at foyr locations in Pueblo and Los Alamos Canyons. Tritium has
been obsen{ed in Test Well 24 in Pueblo Canyon at jevels between 2000 and 3000 pCi/L for several

1A, l<.>cated in lower Pyeblo Canyon near j¢s confluence with [ og Alamos Canyon, and in Basalt Spring,
from

Some perched water occurs in volcanics on the flanks of the Jemez Mountaing offsitp to the west of the

provides ﬂéw fo

2.6.2.3.3 Main

This water discharges in severa] springs (including American and Ammistead Springs) and

r the gallery in Wager Canyon. The gallery contributed to the Los Alamos water supply
for 41 years, producing 23 to 96 million gallons annually,

Aquifer
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Appendix C, Descriptions of Technical Areas

TA-2, Omega Site — The Omega West Reactor, an 8-MW nuclear research reactor, is located at TA-2.
The reactor provides neutrons for fundamental studies in nuclear physics and associated fields.

TA-3, South Mesa Site — The main technical area of the Laboratory, TA-3 includes the Administration
Building in which the Director's office and other administrative offices and laboratories for
several divisions are located. Other buildings house the central computing facility,
administrative offices, materials division, science museum, chemistry and materials science

TA-6, Two-Mile Mesa South Site -— Two-Mile Mesa Site is one of three sites (TA-22 and TA-40 are
the other two) used in the development of special detonators to initiate high-explosive systems.

associated with initiating high explosives and research in rapid shock-induced reactions.

TA-8, GT Site (or Anchor Site West) — Nondestructive testing is conducted at this site for the entire
laboratory. The test facilities maintain capability in all modern nondestractive testing techniques

and molds. The principal activities involve radiographic techniques (using x-ray machines to
1,000,000 V and a 24-MeV betatron), radioactive isotope techniques, ultrasonic and penetrant
testing, and electromagnetic test methods,

TA-9, Anchor Site East — At this site, the physical properties and feasibility of fabricating explosives
are explored, and new organic compounds are investigated for possible use as explosives.
Storage and stability problems are also studied.

TA-11, K Site — The facilities at this site test explosive components and Systems under a variety of

extreme physical environments. The facilities are arranged so that testing may be controlled

as those containing nonhazardous materials, may be tested.

TA-14, Q Site — This firing site is used for running various tests on relatively small explosive charges
and for determining the impact of fragments.

TA-15, R Site — This site is the home of PHERMEX, a multiple-cavity electron accelerator capable of
producing a very large flux of X-rays for certain weapons development problems and tests. The
site is also used for investigating how weapons function and systems behave in nonnuclear tests,
principally by electronic recording means,

TA-16, S Site — The facilities at this site house the development, engineering design, pilot production,
and environmental testing of nuclear weapons warhead systems. Other functions include
stockpile production liaison; development and testing of high explosives, plastics, and adhesives;
and research on process development for manufacture of items using these and other materials.

TA-18, Pajarito Laboratory Site — The fundamenta] behavior of nuclear chain reactions with simple
low-power reactors called critical assemblies is studied here in buildings known as kivas.
Experiments are operated by remote control and are observed by closed-circuit television. The
reactors are used primarily to provide a controlled means of assembling a critical amount of
fissionable materials to study the effects of various shapes, sizes, and configurations. The
machines are also used to produce large quantities of fission neutrons for experimental purposes.

TA-21, DP Site — This site has two primary research areas: DP-West, a chemistry research facility, and
DP-East, a research site for high-temperature chemistry and tritium,

TA-22, TD Site — See TA-6.
TA-28, Magazine Area A — The Laboratory uses this site as one of two storage areas for explosives.



TA-33, HP Site — A major high-pressure tritium-handling facility is located at HP Site. Laboratory and

office space for the Geosciences Division's hot dry rock geothermal project is also located at this
site.

TA-3S8, Ten Site — Nuclear safeguards research and development conducted here are concerned with
nondestructive techniques for detecting, identifying, and analyzing fissionable isotopes.
Research in reactor safety and laser fusion also occurs at this site.

TA-36, Kappa Site — Various explosive phenomena, such as detonation velocity, are investigated at

Kappa Site.
TA-37, Magazine Area C — See TA-28.

TA-39, Ancho Canyon Site — Nonnuclear weapons behavior is studied here, primarily by photographic
techniques. Various phenomenological aspects of explosives, interactions of explosives, and
explosions involving other materials are also investigated at this site.

TA-40, DF Site — See TA-6.

TA-41, W Site — Personnel at this site are engaged primarily in engineering design and development of
nuclear components, including fabrications and evaluation of test materials for weapons.

TA-43, Health Research Laboratory — The Biomedical Research Group does research here in cellular
radiobiology, biophysics, mammalian radiobiology, and mammalian metabolism. A large
medical library, special counters used to measure radioactivity in humans and animals, and
quarters for dogs, mice, and monkeys are also located in this building.

TA-46, WA Site — Applications for photochemistry, which include development of technology for laser
isotope separation and laser enhancement of chemical processes, are investigated here. Solar
energy research, particularly in the area of passive solar heating for residences, also occurs at
this site.

TA-48, Radiochemistry Site — Using analytical and physical chemistry, scientists and technicians at
this site study the nuclear properties of radioactive materials. Radioactive substances are
measured in hot cells, which permit remote handling of radioactive materials.

TA-49, Frijoles Mesa — Frijoles Mesa has been used primarily as the site of underground hydronuclear
experiments, conducted in 1960 and 1961, and as a buffer zone for nearby firing sites. The site is
currently used for high-power microwave research and for training the Laboratory's hazardous
devices team.

TA-50, Waste Management Site — Personnel at this site have responsibility for treating and disposing
of most industrial liquid waste received from Laboratory technical areas, for developing
improved methods of solid waste treatment, and for containing the radioactive materials
removed by treatment. Radioactive liquid waste from most technical areas is piped to this site
for treatment.

TA-51, Environmental Research Site — Experiments conducted at this facility explore waste cover and
stabilization alternatives, land reclamation, contaminant movement, and ecology.

TA-S2, Reactor Development Site — A wide variety of activities related to nuclear reactor performance
and safety is conducted at this site.

TA-53, Meson Physics Facility — The Los Alamos Meson Physics Facility, a linear particle accelerater,
is used to conduct research in areas of basic physics, cancer treatment, materials studies. and
isotope production. The Los Alamos Neutron Scattering Center and the proton storage ring are
also located on this site.

TA-54, Waste Disposal Site — Solid radioactive and toxic wastes that meet regulatory acceptance
criteria are disposed at this site.



TA-55, Plutonium-Processing Facilities — These facilities process plutonium and house research in
plutonium metallurgy. ‘

TA-57, Fenton Hill Site — The Laboratory's hot dry rock geothermal project is located at F enton Hill,
where scientists are studying the possibility of producing energy by circulating water through
hot, dry rock located hundreds of meters below the earth's surface. After the water is heated, it is
brought to the surface to drive electric generators.

TA-59, Environment, Safety, and Health Site — Occupational health and environmental science
activities are conducted at this site.

TA-60, East Jemez Road — This area contains physical support facilities for the Laboratory, including
the existing landfill.

TA-63, Pajarito Road Service Site — This area contains physical support facilities operated by World
Services, Inc.

TA-74, Los Alamos Airport — This area contains the DOE-owned airport that serves the Laboratory.
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Potential Release Sites at
Los Alamos National Laboratory

CODES AND ABBREVIATIONS USED FOR PRS DATA BASE

PRS Class Codes

HSWA Listed in HSWA Module (one of the 605 SWMUs in the 1990
RCRA permit).

HSWA PM Unit added in the permit modification proposed in February
1993.

RCRA Unit regulated by RCRA; does not appear in 1990 HSWA Mod-
ule.

RCRA PM Unit reguiated by RCRA; appears in 1990 HSWA Module but is
one of 38 SWMU:s de leted from the module by the permit
modification proposed in March 1993.

AOC/PRS Unit may not be a SWMU as defined by RCRA, but ER Program

is investigating.

Abbreviations of Potential Contaminants

RAD
HE
HAZ CONST

OTHER

Possible radioactive waste.

Possible high explosives.

Possible volatile organic compounds, semivolatile organic com-
pounds, metals, etc.

Non-RCRA constituents (e.g., asbestos, PCBs)

Codes for Potential Remedial Action

CARBC
ISIC
rec NFA
NFA

Clean to acceptable risk-based criteria
In-place stabilization; institutional controls
Recommended in RFl work plan for no further action
Likely that no further action will be recommended after site
characterization.



Potenrig] Relegse Sites ar

Los Alamos National Laborarory
CODES AND ABBREVIATIONS USED FOR PRs DATA BASE

PRS Classg Codes

HSWA Listed in HSWA Moduie (one of the 605 SWMUs in the 1990
RCRA permit).

HSWA PM Unit added in the pPermmit modification proposed in February
1993,

RCRA Unit reguiateq by RCRA; does not appear in 1990 HSWA Mog-
ule.

RCRA PM Unit reguiated by RCRA; appears in 1990 HSWA Module butis
one of 38 SWMU: de leted from the module by the permit
modification Proposed in March 1993,

AOC/PRS Unit may not be a SWMU as defineg by RCRA, but £R Program
is investigating.

Abbreviationg of Potentiaj Contaminants

RAD Possible radioactive waste,

HE Possible high explosives,

HAZ CONST Possible volatile organic compounds, Semivolatile organic com-.
pounds, metals, etc.

OTHER Non-RCRA constituents (e.g., asbestos, PCBs)

Codes for Potentia| Remedial Action

CARBC Clean to acceptable risk-based Criteria

ISIC In-place stabilization; institutiona controls

rec NFA Recommended in RFI work pian for no further action

NFA Likely that no further action wiij be recommendeg after site



1988 »

0-003
0-004
0-005
0-007
0-007
0-008
0-010

0-011(a)
0-011(b)
0-011(c)
0-011(d)
0-011(e)
0-012
0-014
0-015(b)
0-018
0-017
0-018(a)
0-018(b)
0-018(c)
0-019
0-020
0-021(a)
0-021(b)

1980 # Current vr TA Class
0-003 0-003 0 HSWA
0-004 0-004 0. RACAA
0-005 0-005 0 HSWA
73-001(a)  73-001(a) 73 007THSWA
73-001(b)  73-001(p) 73 HSWAPM
0-008 0-008 0 ' AOCHRS
73-005 73-005 73 HSWAPM
0-010(a)  0-010(a) 0 AOCPRS
0-010(b) " AoCPRS
0-011(a) 0-011(a) 0, HswaPM
0-011(b)°
0-011(c) 0-011(c) 0.  HSWAPM
0-011(d) 0-011(d) 0. HSWAPM
0-011(e) 0-011{e) 0" HSWAPM
0-012 0-012 0.  HSWA
73-002 73-002 73,  0-014HSWA
0-015 0-015 0  AOCPRS
0-016 0-016 0 HSWAPM
0-017 0-017 0, HSWA
delated in 90 because it never received Lab waste
0-018(a) 0-018(a) 0  AOCPRS
0-018(b) 0-018(b) 0 AOCHPRS
0-019 0-019 0 HSWAPM
73-003 73-003 73 AOCPRS
73-004(a)  73-004(a) 737 HSWAPM
73-004(b)  73-004(b) 73, HSWAPM
0-024 0-024 0’ AOCPRS
0-025 0-025 o’ AockRs
0-026 0-026 0/ AOC/PAHS

PRS Dalta for
Operable Unit 1071

Site Type

Container slorage

Container slorage

Landiin

Landfil

Surface disposal site

Surlace disposal site

Surtace disposal site

Surlace disposal site

Surtace disposal sile

Mortar impact area

“RF{ states 0-01 1(b) & (e) are
Mortar impact area

Mortar impact area

fk&nm impact area
Underground tank

Incinerator & surface disposal
Firing range

Firing range

Waste lines

Waslewaler treatment plant
Wastewaler treatment plani
Wastewater treatment plany
Operational faciity

Sepiic tank

Seplic tank

Cistern

Landfin

Landtii

e TH O

77 b
ot 75
! 9,
Waste Potential Potential
Status Volume (vd3) Contaminants Remediation
Decommissioned 0 NFA
Aclive 0 NFA
Inactive 0 Rec NFA
Inactive 1070 Rad, haz. const, HE, other 5.C
Inaclive 0 Hazardous const., other CARBC.
Inactive 0 Rec NFA
inactive 0 NFA
Inaclive (] Rec NFA
Decommissioned 0 NFA
Inactive 0 NFA
the same, therelore 0-011(b) was eliminated.
Inactive 0 NFA
Inaclive 0 NFA
Inaclive 0 NFA
Decommissioned 0 NFA
Inactive 800 Hazardous consi. CARBC
Aclive 0 Rec NFA
Inactive 100 Hazardous const, CARBC
inactive 283 Rad, hazardous cons| CARBC
Inactive 2800 Rad, hazardous const. CAFBC
Aclive 0 NFA
Decommissioned 1] NFA
Decommissioned 0 NFA
Inactive 0 NFA
Inactive 0 NFA
Inactive 0 Rac NFA
Inactive 0 Rac NFA
Inactive 0 Rec NFA

November 1993 F-3 IWP, Ravision 3 E



1988 & 1990 #

C-0-020
19-001
19-002
19-003
C-19-001
26-001
26-002(a)
26-002(b)
26-003
73-001(c)
73-001(d)
73-004(c)
73-004(0)
73-006
C-73-001
C-73-002
C-73-003
C-73-004

19-001
19-002

26-001

26-002

26-003

svember 1993

Current vr

0-035(a)
C-0-020
18-001
19-002
19-003
C-19-009
26-001
26-002(a)
28-002(b)
26-003
73-001(c)
73-001(d)
73-004(c)
73-004(a)
73-006
C-73-001
C-73-002
C-73-003
C-73-004

TA

19
19
19 .
19
26 —
26
287
267
73/
737
73 -
73 -
73 -
73~
73~
737
73”7

Class

HSWA
HSWA PM
HSWA PM

HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA Pu
HSWA PM
AOCPRS

¥

PRS. .fof
Operable Unit 1071

Slte Type Status
Surface dispasal Inaclive
Mortar impact area Inactive
Seplic system " Inaclive
Surface disposai site Inactive-
Seplic tank Inactive.
Soll contamination Removed.
Surtace disposal site Inactive
Tank and/or assoc. equip. Decommissioned
Ind. or san. waste water treat. Decommissionad.
Seplic tank Decommissioned
Landfill Inactive —
Landfill Inactive -
Septic tank Inactive.
éopuc tank inactive
Ind. or san. waste water treal. Inactive -
Underground tank Decommissioned .
Underground tank Decommissioneg
Underground 1ank Decommissioned
Underground tank Decommissionéd

F5

4

Wasle
Volume (vd3)

0
o
300

Potential
Contaminants

Hazardous const.

Hazardous const.

Rad, hazardous cons.
Rad, hazardous cons.
Rad, hazardous const.
Rad, hazardous cons;.
Hazardous const., HE

Hazardous const.

Potential
Remedlation

Rec NFA

IWP, Ravision 3



)08 ¥ 1990 &

004(a) 1-004(a)

004(b) 1-004(b)

005 1-005
1-006(a)
1-006(a)
1-006(a)
1-006(a)
1-006(a)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-006(b)
1-007(a)
1-007(a)
1-007(a)
1-007(b)
1 007{b)

V007 (L)

November 1993

Current Yr

1-004(a)
1-004(b)
1-005
1-006(a)
1-006(b)
1-006(c)
1-008(d)
1-006(e)
1-006(1)
1-006(g)
1-006(h)
1-006(i)
1-006(j)
1-006(k)
1-008(1)
1-006(m)
1-008(n)
1-006(0)
1-006(p)
1-006(q)
1-008(r)
1-006(s)
1-008(1)
1-007{a)
1-007(b)
1-007(c)
1-007(d)
1-007(e)
1 007(1)

TA

‘/

Class

HSWA PM
HSWA PM
AOCPRS
AOCPRS

AOCPRS
AOCPRS
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM
AOCPRS

PRS Data for

Operabile Unit 1078
Waste Potential Potentlal
Slte Type Status Volume (Yd3) Contaminants Remediation

Incineralor Decommissioned. 0 Rec NFA
Incinerator Decommissioned/ 0 Rec NFA
incinerator Decommissioned [+] Rec NFA
Drain lines & outfall inaclive -~ 0 NFA
Drain lines & oullall inactive.~ 10 Rad, hazardous consl. CARBC
Drain lines and outlall Inactive 7 10 Rad, hazardous consl. CARBC
Drain lines and outfall Inaclive . 10 Rad, hazardous const. CARBC
Drain lines and oulfall inaclive /' 0 NFA
Drain lines and oullQll Inactive ~ 0 Rec NFA
Drain lines and outfall inactive — 0 NFA
Drain lines and outfall inaclive - 10 Rad, hazardous const. CARBC
Drain lines and outfall inactive ~ 0 Rec NFA
Drain lines and oultall Inaclive - 0 Rec NFA
Diain Unes and outlall Inactive -~ 0 Rec NFA
Drain lines and oullall inaclive - 0 Rec NFA
Drain lines and outlall inactive” o Rec NFA
Drain lines and oullail Inactive - 5 Rad, hazardous consl. CARBC
Drain lines and outfall Inactivé” 5 Rad, hazardous const. CARBC
Drain lines and outla inaclive” 0 Rec NFA
Drain lnes and oullal inactive” 0 Rec NFA
Drain ines and outfall Inactive -~ 0 Rec NFA
Drain lines and outfall Inactive~ 0 Rac NFA
Drain Hines and outial Inactive 0 Rec NFA
Soil contamination area Decommissioned /~ 50 Rad, hazardous const. CARBC
Soll contaminalion area Decommissioned- 50 Rad, hazardous const. CARBC
Soll contamination area Decommissioned™” 50 Rad, hazardous consl. CARBC
Soll contamination area Decommissionad” 5 Rad, hazardous const. CARBC
Soil contamination area Decommlssloned’/ : 5 Rad, hazardous const. CARBC
Soil contamination area Dacommissioned,- ' 0 Rec NFA

F-7

q,@\ &gz’\ IWP, Revision 3



1908 ¢

11-001(a)
11-001(b)
11-001(c)
11-002
11-003(a)
11-003(b)
11-004(a)
11-004(b)
11-004(c)
11-004(d)
1-004(a)
1-004(1)
1-005(a)
1-005(b)

-006(a)
-006(b)
-006(c)
006(d)
007
008
009
)10(a)
10(b)

1990 ¢

11-001(a)
11-001(b)
11-001(c)
11-002

11-003(a)
11-003(b)
11-004(a)
11-004(p)
11-004(c)
11-004(q)
11-004(e)
11-004(1)
11-005(a)
11-005(b)
11-005(c)
11-006(a)
11-006(b)
11-006(c)
11-006(d)
11-007

11-008

11-009

11-010(a)
11-010(p)
11-011(a)
11-011(b)
11-011(c)
11-011(g)
11.01 2(a)

ovember 1993

Current v¢

11-001(a)
11-001(b)
11-001(c)
11-002

11-003(a)
11-003(b)
11-004(a)
11-004(b)
11-004(c)
11-004(d)
11-004(e)
11-004(1)
11-005(a)
11-005(b)
11-005(c)
11-006(a)
11-008(b)
11-006(c)
11-008(d)
11-007

11-008

t1-009

11-010(a)
11-010(b)
11-011(a)
11-011(b)
11-011(c)
11-011(q)
11.012(a)

1

1

Class

HSWA
HSWA
HSWA
HSWA

HSWA
HSWA
HSWA
HSWA
HSWA

- HSWA

HSWA

HSWA Py
008HSWA
HSWA Py
HSWA Pu
HSWA Py
HSWA

HSWA

HSWA pPm
HSWA Py
HSWA P
HSWA pPM
AOC/PRS

PRS Dlg ~r
Operable Unit 1082

Site Type Status
Firing site Inactive ~
Fliing site Inactive -
Firing site Inactive -
Burn site Aclive -
Mortar impact area Inaclive.
Firing range Inactive .
Drop tower Active _
Drop tower Active
Drop tower Aclive -
Drop tower Active _
Drop tower Aclive
Drop towe¢ Active -
Seplic system Aclive .
Seplic system Aclive .
Ind. or san waslewater trea). Inactive -
Sumg Aclive
Tank and/or @ssoc. equip. Aclive _
Tank and/or assoc. equip. Active .~
Tank and/or assoc. equip, Aclive
Suiface disposal inaclive
Surface disposa Inactive.
Material disposal areq Aclive -
Container slorage Aclive -
Containes slorage Inactive -
Ind. or san. wastewater trgaf, Active”
Ind. or san. waslewaler {reay. Active ~
Ind. or san waslewaler lrggq Active -
Ind. or san wastewaler trgaq Acliver
Building ﬂemoqu

e,

Waste
Volume (vd3)

OOOOO

4000
4000
4000
4000
4000
4000

Potentia}
Conumlnlnlo

Hazardoys const.

Rad, hazardous const., HE
Rad, hazardoys const., HE
Rad, hazardoys const., HE
Rad, hazardoys const., HE
Rad, hazardous const., HE
Rad, hazardoys const., HE

Rad, haz. const., HE, other
Rad, haz. const., HE, other
Rad, haz. const., HE, other
Rad, haz. Const., HE, other

£y

Potentisl
Remediation

NFA

Rec NFA
Rec NFA
Rec NFA
Rec NFA

we, Revision 3



PRS Lura for

November 1993

F9

7

M@@%\

Operable Unit 1079
Waste Potentlal Potential
1688 » 1990 # Current Yr TA Class Site Type Status Volume (YD3) Contaminants Remediation
10-001(a) 10-001(a) 10-001(a) 10 HSWA Firng Site Decommissioned 162963 Rad, HE, hazardous const, CARBC
10-001(b) 10-001(b) 10-001({b) 10 HSWA Flring Site Decommissioned 162963 Rad, HE, hazardous consi. CARBC
10-001(c) 10-001(c) 10-001(c) 10 HSWA Firing Site Decommissioned 162963 Rad, HE, hazardous const. CARBC
0-001(d)  10-001(d)  10-001(d) 10 HSWA Firing Site Decommissioned 162963 Rad, HE, hazardous const. CARBC
10-001(e) 10-001(e) 10  AOCPRS Firing Site Decommissioned 0 Rec NFA
0-002(a) 10-002(a) 10-002(a) 10 HSWA Disposat pit Decommissioned 30 Had, hazardous const. CARBC
0-002(b) 10-002(b) 10-002(b) 10 HSWA Disposal pit Decommissioned 56 Rad, hazardous const. CAFRBC
0-003(a) 10-003(a) 10-003(a) 10 HSWA Disposal pit Decommissioned 30 Rad, hazardous const. CARBC
0-003(b) 10-003(b) 10-003(b) 10 HSWA Disposal pit Decommissioned 30 Rad, hazardous const. CARBC
0-003(c) 10-003(c) 10-003(c) 10 HSWA Disposal pit Decommissioned 3o Rad, hazardous const. CARBC
10-003(d)  10-003(d) 10 HSWAPM Disposal pit Decommissioned 30 Rad, hazardous const, CARBC
10-003(e) 10-003(e) 10 HSWA PM Disposal pit Decommissionad 30 Rad, hazardous const. CARBC
10-003(1) 10-003(1) 10 . HSWAPM Disposal pit Decommissioned 3o Rad, hazardous cons|. CARBC
-003(d)  10-003(g)  10-003(g) 10 HSWA Manholés Decommissioned 1 Rad, hazardous const. CARBC
-003(e) 10-003(h) 10-003(h) 10 HSWA Manholes Decommissioned 1 Rad, hazardous const. CARBC
-003(f) 10-003(i) 10-003(1) 10 HSWA Seplic tank Decommissioned 1 Rad, hazardous const. CARBC
10-003()) 10-003(}) 10 HSWA PM Tank Decommissioned 1 Rad, hazardous const. CARBC
10-003(k) 10-003(k) 10 HSWA PM Tank Decommissioned 1 Rad, hazardous const. CARBC
10-003(1) 10-003(i) 10 HSWA PM Tank Decommissioned ] Rad, hazardous const. CARBC
10-003(m) 10-003(m) 10 HSWA PM Wasle line Decommissioned 2 Rad, hazardous const. CARBC
10-003(n) 10-003(n) 10 HSWAPM Leach field Decommissioned 19 Rad, hazardous const. CARBC
10-003(0) 10-003(0) 10 HSWA PM Leach field Decommissioned 1 Rad, hazardous const. CARBC
004(a) 10-004(a) 10-004(a) 10 HSWA Seplic system Decommissioned 0 NFA
004(b) 10-004(b) 10-004(b) 10 HSWA Septic system Decommissioned 17 Rad, hazardous consl. CARBC
005 10-005 10-005 10 HSWA PM Surtace disposai Decommissioned 4 Rad, hazardous const. CARBC
006 10-006 10-0086 10 HSWA Burmn sile inactive 0 Rec NFA
D07 10-007 10-007 10 HSWA PM Landitill Inactive 7407 Hazardous const CARBC
JOo1 3t-001 31-001 31 HSWA Seplic system Decommissioned 0 NFA
C 310Ut C 31 001 31 ADCPRAS Buildings Removed 0 Rec NFA

IWP, Revision 3
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1988 ¢

16-010(g)
16-010(h)
16-010(i)
16-010())
6-010(k)
6-010(1)
6-010(m)

-011

-012(a)

012(b)
012(c)
012(d)
012(e)
D 12(1)
)12(g)
 12(h)
12(i)
12())
12(k)
12(1)
12(m)
2(n)
2(0)
2(p)

2(q)
2(r)

1990 »

16-010(g)
16-010(h)
16-010(i)
16-010(j)
16-010(k)
16-010())
16-010(m)
16-010(n)
16-011

16-012(a)
16-012(a2)
16-012(b)
18-012(c)
16-012(d)
16-012(e)
16-012(1)
16-012(p)
16-012(h)
16-012())
16-012())
16-012(k)
18-012(1)
16-012(m)
16-012(n)
16-012(0)
16-012(p)
16-012(q)
16-012(r)

dvember 1993

O

PRS Data o;
Operable Unit 1082

Current vy TA Class Site Type Status
16-010(g) 18  HSWA Wastle water treatment facility Aclive
16-010(h) 16 HSWA Burn site Inaclive
16-010(i) 16 HSWA Bumn site Inaclive
16-010(j) 16  RCRAPM Burn site Aclive
16-010(k) 16 HSWA Trough Inactive
18-010(1) 16 HSWA Trough Inaclive
16-010(m) 18 HSWA Trough Inactive
16-010(n) 16 HSWA PM Trough Inaclive
16-011 16 RCAA Incinerator Inaciive
“16-011(b) See folalion at end of data base
16-012(a) 16 HSWA Container slorage Aclive
16-012(a2) 16  AOCPRS Conlainer slorage Active
16-012(b) 16  HSWA Conlainer storage Aclive
16-012(c) 186 HSWA Container slorage Active
16-012(d) 16 RCARA Pu Satelite slorage Aclive
16-012(e) 16 HSWA Container slorage Aclive
16-012(H) 18 HSWA Container slorage Active
16-012(g) 16 Hswa Conlainer storage Active
16-012(h) 16 HSWA Container slorage Actlive
16-012(i) 186  RCRAPM Satellite slorage Aclive
18-012(j) 18 RCRAPM Satellite slorage Active
16-012(k) 16 HSWA Container storage Aclive
18-012(1) 16 RACRAPM Sateliite slorage Aclive
16-012(m) 18 RCRAPM Sateliite slorage Active
16-012(n) 18 RCRAPYM Saleliite slorage Aclive
16-012(0) 16 HSWA Container slorage Active
16-012(p) 18  RACRAPM Conlainer storage Aclive
16-012(q) 18 HSWA Container slorage Active
16-012(r) 18 HSWA Container slorage Aclive
F15 ,f

Waste
Volume (vd3)

Potential

Contaminants

Hazardous const., HE

Hazardous const., HE

Potential
Remediation

Rec NFA

NFA
Del. D&D

Rac NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA

IWP, Revision 3



PRS vata or

Operable Unit 1082
Waste Potential Potentiat
8 # 1990 # Current Yr¢ TA Class Site Type Status Volume (Yd3) Contaminants Remediation
)03(m) 16-003(m)  16-003(m) 16 HSWA Sump inaclive 14 Hazardous const., HE Det. D&D
)03(n) 16-003(n) 16-003{n) 16 HSWA Sump Active 12 Rad, hazardous const , HE Det. D&D
)03(0) 16-003(0) 16-003(0) 16 HSWA Sump Aclive 16 Rad, hazardous const., HE Del. DD
03(p)  16-029(a)
03(g) 16-029(b)
03(r) 16-029(c)
03(s)  16-029(d)
03(t) 16-029(e)
03(u) 16-029(1)
03(v) 18-029(g)
16-003(p) 16-003(p) 16 AOC/PRS Sump Inactive 40 Rad, hazardous const., HE CARBC
16-003(q)  16-003(q) 16  AOCPRS Sump Inactive 0 NFA
D4(a) 16-004(a) 16-004(a) 18 HSWA Wasle waler lreatment facility Inactive 0 NFA
D4(b) 16-004(b) 16-004(b) 16 HSWA Wasle water trealment facility inaclive 0 NFA
D4(c) 16-004(c) 16-004(c) 16 HSWA Waste waler lreatment facility Inactive o NFA
D4(d) 16-004(d) 16-004(d) 16 HSWA Waste water lrealment facility Inactive 0 NFA
)4{e) 16-004(e) 16-004(e) 16 HSWA Waste waler treatment facility inaclive V] NFA
D4(l) 16-004(1) 16-004(f) 16 HSWA Waste waler treatment facility Inactive 0 NFA
16-004misc Unit does not exist NFA
)5(a) 16-005(a) 16-005(a) 16 HSWA PM Septic lank Decommissioned 10 Hazardous const., HE CARBC
}5(b) 16-005(b) 16-005(b) 18 HSWA PM Seplic tank Decommissioned 0 NFA
5(c)  16-005(c)  16-005(c) 18 HSWAPM Seplic tank Decommissioned 0 NFA
)5(d) 18-005(d) 16-005(d) 18 HSWA PM Septic tank Decommissioned 3 Hazardous const., HE CARBC
)5(e) 18-005(e) 16-005(e) 16 HSWA PM Septic lank Decommissioned 2 Hazardous const., HE CARBC
)5(1) 16-005(1) 16-005(1) 16 HSWA PM Septic tank Decommissioned 2 Hazardous const., HE CARBC
5(g)  16-005(1)  16-005(1)
)5(h) 16-005(1) 16-005(1)
15(1) 16-005(qg) 16-005(g) 18 HSWAPM Bum Site Active 1 Hazardous const , HE Del. D&D
) 16 0us(hy 16 U0S(h) 16 HSWA PM Sephic tank Decuinmissioned 0 NFA
lovember 1993 F-13

IWP, Revision 3
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PRS Data or
Operable Unit 1082
Waste Potential Potential

1990 # Curront Yr TA Class Site Type Status Volume (Yd3) Contaminants Remaediation
16-025(2) 16-025(z) 16  HSWAPM Abandoned building & appurtenance Decommissioned 100 Rad, hazardous const., HE CARBC
18-026(a) 16-026(a) 16  HSWAPM Outtall Inactive ) 0 NFA
16-026(a2) 16-026(a2) 16  HSWAPM Outlall inactive 0 NFA
16-026(b) 16-026(b) 186 HSWAPM Outtali Inactive 10 Rad, hazardous const., HE cARBC
16-026(b2) 16-026(b2) 16  HSWAPM Outlall Inactive 0 NFA
18-026(c) 16-026(c) 16 HSWA PM Outlall Inactive 0 NFA
16-026(c2) 16-026(c2) 18  HSWAPM Outlall inaclive 0 NFA
16-026(d) 16-026(d) 18 HSWAPM Outlall Inactive (1] NFA
16-026(d2) 16-026(d2) 16 HSWAPM Outtall inactive 0 NFA
16-026(0) 16-026(e) 16 HSWAPM Oullall inactive 10 Hazardous const., HE CARBC
16-026(e2) 16-026(e2) 16 HSWA PM Oullall Inactive 2 Hazardous const., HE CARBC
16-026(1) 16-026(1) 16 HSWA PM Outlai inactive 2 Hazardous const., HE CARBC
16-026(f2) 16-026(12) 16 ~ HSWAPM Outfall inaclive 2 Rad, haz. const,, HE CARBC
16-026(g) 16-026(g) 16 HSWAPM Outfall . inactive 2 Hazardous const., HE CARBC
16-026{g2) 16-026(g2) 16 HSWA PM Outlall inactive 2 Hazardous const., HE CARBC
16-026(h) 16-026¢(h) 16 HSWA PM Outlall inactive 2 Hazardous const., HE CARBC
16-026(h2) 16-026(h2) 16 HSWAPM Outfall Inactive 0 NFA
16-026(i) 16-026{i) 16 HSWAPM Outtall Inactive 0 NFA
16-026(i12) 16-026(i2) 16 HSWAPM Outfall Inaclive 0 Rec NFA
16-026(j) 16-026(}) 16 HSWAPM Outlail Inactive 0 NFA
16-026(j2) 16-026(j2) 16  HSWAPM Outfall Inactive 0 NFA
16-026(k) 16-026(k) 16  HSWAPM Outlall Inactive 0 NFA
16-026(k2) 16-026(k2) 16 HSWA PM Oultali Inacliva 0 NFA
16-026(!) 16-026(1) 16  HSWAPM Outfall Inactive 0 NFA
16-026(m) 16-026(m) 18 HSWAPM Outlail Inactive 2 Rad, hazardous const., HE CARBC
16-026(n) 16-026(n) 16 HSWA PM QOuttall Inactive 2 Rad, hazardous const., HE CARBC
16-026(0) 16-026(0) 16 HSWA PM Outtall Inactive 2 Rad, hazardous const , HE CARBC
16-026(p) 16-026(p) 16 HSWA PM Outfali tnactlive 2 Rad, hazaidous const , HE CARBC
16-026(q) 16-026(q) 16 HSWA PM Outlali Decommissioned 2 Hazardous const , HE CARBC

vember 1993 F-19 IWP, Revision 3



PRS ior
Operable Unit 1082
Waste Potential Potentisl
1990 # Current Yr TA Class Slte Type Status Volume {Yd3) Contaminsnis Remediation
16-022(b) 16-022(b) 16 RCRA Underground tank Inactive 2 Hazardous const. CARBC
(a) 16-023(a) 16-023({a) 16 AOCHPRS Incinerator Decommissioned 0 NFA
{b) 16-023(b) 16-023(b) 16 AOCPRS Incineralor Decommissioned 0 NFA
16-024(a) 16-024(a) 16 AOCPRS Magazine Decommissioned 0 NFA
16-024(b) 16-024(b) 16 AOC/PRS Magazine Decommissioned 1] NFA
16-024(c) 16-024(c) 16 AOC/PRS Magazine Decommissioned 1] NFA
16-024(d) 16-024(d) 16 AOC/PRS Magazine Decommissioned 0 NFA
16-024(e) 16-024(0) 16 AOC/PRS Operational lacility Decommissioned 25 HE CARBC
16-024(1) 16-024(t) 16 AOC/PRS Magazine Decommissioned 0 NFA
16-024(9g) 16-024(g) 16 AOCHPAS Magazine Decommissioned 0 NFA
16-024(h) 16-024(h) 18 AOC/PRS Magazine Decommissioned 0 NFA
16-024(i) 16-024(1) 18 AOCPRS Magazine Decommissioned 0 NFA
16-024(j) 16-024()) 16  AOCPRS Magazine Decommissionad 0 NFA
16-024(k)  16-024(k) 16 AOCPRS Magazine Decomimissioned 0 NFA
16-024(i) 16-024()) 16 AOC/PRS Magazine Decommissioned 0 NFA
16-024(m) 16-024(m) 16 AOC/PRS Magazine Decommissioned [)] NFA
16-024(n) 16-024(n) 18 AOC/PRS Magazine Decommissloned 0 NFA
16-024(0) 16-024(0) 16 AOC/PRS Magarine Decommissioned 0 NFA
16-024(p)  18-024(p) 16  AOCPRS Magazine Decommissioned 0 NFA
16-024(q)  16-024(q) 16  AOCPRS Magazine Decommissioned 0 NFA
16-024(1)  16-024(r) 16  AOCPRS Magazine Decommissioned 0 NFA
16-024(s) 16-024(s) 16 AOCPRS Magazine Decommissioned 0 NFA
16-024(t) 16-024(t) 16 AOCPRS Operational facility inactive )] NFA
16-024(u)  16-024(u) 16  AOCPRS Magazine Decommissioned 0 NFA
16-024(v) 16-024{v) i6 AOC/PRS Magazine Decommissioned 1] NFA
16-025(a) 16-025(a) 18 HSWA PM Abandoned building & appurtenance Decommissioned 5 Rad, HE CARBC
16-025(a2) 16-025(a2) 186 HSWA PM Abandoned building & appurtenance Decommissioned 10 Hazardous const., HE CAFBC
16-025(b) 16-025(b) 18 HSWA PM Abandoned building & appurtenance Decommissioned 10 Rad, hazardous const., HE CARBC
16-025(b2)  16-025(b2) 16 HSWA PM Abandoned buliding & appurntenance Decominissioned 10 Rad, hazardous const , HE CARBC
November 1993 F-17 IWP, Revision 3
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PRS Data or
Operable Unit 1082

Wasle Polential Potential

1990 # Current Yr TA Class Site Type Stalus Volume (Yd3) Contaminants Remediation
16-034(b) 16-034(b) 16 HSWA PM Soll conlamination area Decommissioned 100 Hazardous const., HE CARBC
16-034(c) 16-034(c) 16 HSWA PM Soil conlamination area Decommissioned 0 NFA
16-034(d) 16-034(d) 16 HSWA PM Soil contamination area Decommissioned 0 NFA
16-034(e) 16-034(e) 16 HSWAPM Soil conlamination area Decommissioned 0 NFA
16-034(1) 16-034(1) 18 HSWAPM Soil contaminalion area Decommissioned 0 NFA
16-034{g) 16-034(g) 16 HSWAPM Soil conlamination area Inactive 0 NFA
16-034(h)  16-034(h) 16 HSWAPM Soll contamination area Decommissioned 0 NFA
16-034(1) 16-034(1) 16 HSWAPM Soil contamination area Decommissioned 0 NFA
16-034(j) 16-034()) 16 HSWAPM Soll cordamination area Decommissioned 0 NFA
16-034(k) 16-034(k) 16  HSWAPM Soll conlamination area Decommissioned 0 NFA
16-034(1) 16-034(1) 16 HSWAPM Soll contamination area Decommissioned 0 NFA
16-034(m) 16-034(m) 16 HSWA PM Soil conlaminalion area Decommissioned 10 Hazardous cons\., HE CARBC
16-034(n) 16-034(n) 16  HSWAPM Soll contamination area Decommissioned 0 NFA
16-034(0) 16-034(0) 16 HSWA PM Soll contamination area Deconmwnissioned 100 Hazardous const., HE CARBC
16-034(p) 16-034(p) 18 HSWAPM Soil contamination area Inactive 5 Hazardous const., HE CARBC
16-035 16-035 16 HSWA PM Soil contamination area Inaclive 0 NFA
16-036 16-036 16 HSWA PM Soll contamination area inactive 150 Rad, hazardous const., HE CARBC
16-037 16-037 18 AOCPRS Aboveground tank Aclive 1 Hazardous const. CARBC
C-16-001 C-16-001 16  AOCPRS Buliding Removed 0 NFA
C-16-002 C-16-002 16 AOCPRS Building Removed 0 NFA
C-16-003 C-16-003 16 AOCPRS Seplic system Removed 0 NFA
C-16-004 C-16-004 16  AOCHPRS Buliding Removed 0 NFA
C-16-005 C-16-005 16 AOCPRS Bullding Decommissioned 50 Hazardous const., HE cArBC
C-16-008 C-16-006 16  AOCPRS Building Decommissioned 0 NFA
C-16-007 C-16-007 16  AOC/PRS Building Removed 0 NFA
C-16-008 C-16-008 16 AOC/PRS Building Removed 0 NFA
C-16-009 C-16-009 16 AOC/PRS Building Removed ¢} NFA
C-16-010 C-16-010 18 AOC/PRS Building Removed 0 NFA
C-16-011 C-18-011 16 AOC/PRS Building Removed 0 NFA

lovember 1993

F-23

WP, Revision 3




PRS i ata or

November 1993

*Subunit or ancillary unit to HSWA Unit

F-21

W\

i

Operable Unit 1082
' Waste Potentlal Potentlsi
088 & 1890 # Current Yr TA Class Site Type Status Volume (vd3) Contaminants Remediation
16-029(f2)  16-029(12) 16 HSWAPM Outfall Decommissioned t Hazardous const., HE CARBC
6-003(v) 16-029(g) 16-029(g) 16 003(v) HSWA Sump Actlive 12 Hazardous const. Def. D&D
16-029(g2) 16-029(g2) 16 HSWAPM Pump pit Decommissioned 0 NFA
16-029(h) 16-029(h) 186 HSWAPM Sump Inactive 11 Rad, hazardous const., HE CARBC
16-029(h2) 16-029(h2) 16 AOC/PRS® Drain line and oulfall Decommiissioned it Hazardous const., HE CARBC
16-029(i) 18-029(i) 16 HSWA PM Outfali Inaclive 11 Rad, hazardous const., HE Det. D&D
16-029(j) 16-029()) 16 HSWA PM Quttall Inaclive i Rad, hazardous const. HE CARBC
16-029(k) 18-029(k) 16 HSWA PM Sump Inactive 11 Hazardous const., HE CAFRBC
*Subunit or ancillary unit 1o HSWA unit

16-029(I) 16-029(1) 16 HSWA PM Sump Inactive 11 Hazardous const., HE CARBC
16-029(m) 16-029(m) 16 AOC/PRS* Sump Decommissioned 12 Hazardous const., HE CARBC
18-029(n) 16-029(n) 16 AOC/PRS* Sump Decommissioned 12 Hazardous const., HE CARBC

i 16-029(0) 16-029(0) 18 . AOCPRS* Sump Decommissioned 12 Hazardous const., HE CARBC
16-029(p) 16-029(p) 18  AOC/FRS* Sump. ’ Decommissioned 12 Hazardous const., HE CAFBC
16-029(q)  16-029(q) 186 HSWAPM Sump inactive 13 Hazardous const., HE CARBC
16-029(r) 16-029(r) 18 AOC/PRS* Outlal Decommissioned 12 Hazardous const., HE CARBC
16-029(s) 16-029(s) 16 HSWA PM Sump inaclive 15 Hazardous const , HE CAFRBC
18-029(t) 16-029(1) 16 HSWA PM Sump Inactive 15 Hazardous const., HE CARBC
18-029(u) 16-029(u) 16 HSWA PM Sump Inactive 15 Hazardous const., HE CARBC
16-029(v) 16-029(v) 16 HSWAPM Sump Decommissioned 1" Hazardous consi., HE CARBC
16-029(w) 16-029(w) 16  AOCHRS* Sump Decommissioned 11 Hazardous const., HE CAHBC
16-029(x) 16-029(x) 18 HSWA PM Sump inactive 60 Hazardous const., HE CARBC
16-029(y) 16-028(y) 16 AOC/PRS* Sump Decommissioned 1 Rad, hazardous consi., HE CAFBC
16-029(z) 16-029(z) 18  AOC/PRS' Sump Decommissioned i Hazardous const., HE CARBC
16-030(a) 16-030(a) 16 HSWAPM Ind. or san. waste walter realment Aclive 0 NFA
16-030(b) 16-030(b) 16  HSWAPM Ind. or san. waste water treatment Active 0 NFA
16-030(c) 16-030(c) 16 HSWA PM Ind. or san. waste water treatment Active 0 NFA
16-030(d) 16-030(d) 16 AOC/PRS Oulfail Inactive 10 Rad, hazardous const., HE CARBC

IWP, Ravision 3



-001{a)
-001(b)
-002
-003
-004(a)
-004(b)

-001(a)
-001(b)
-001{c)
-001(d)
-001(e)
-001(1)
-001(g)
-002(a)
-002(b)
-002(c)
-002(d)
-002(e)
-002(1)
003

1-004(a)
i GO4(b)

SEVIVE YA

D

1980 #

12-001(a)
12-001(b)
12-002
12-003
12-004(a)
12-004(b)
C-12-001
C-12-002
C-12-003
C-12-004
C-12-005
C-12-006
14-001(a)
14-001(b)
14-001(c)
14-001(d)
14-001(e)
14-001(1)
14-001(g)
14-002(a)
14-002(b)
14-002(c)
14-002(d)
14-002(e)
14-002(1)
14-003
14-004(a)
14-004(0)

t4 004(c)

ovember 1993

Current Yr

12-001(a)
12-001(b)
12-002
12-003
12-004(a)
12-004(b)
C-12-001
C-12-002
C-12-003
C-12-004
C-12-005
C-12-008
14-001(a)
14-001(b)
14-001(c)
14-001({d)
14-001(e)
14-001(1)
14-001(g)
14-002(s)
14-002(b)
14-002(c)
14-002(d)
14-002(0)
14-002(1)
14-003
14-004(a)
14-004(b)

14 004(c)

TA

12.
12.
12
12 .
12,
12
12
12.
12.

12
12
12

14,

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

7 1t

Class

HSWA
HSWA
HSWA PM

HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA PM

P

£
PRSDatafor
Operabie Unit 1085
Slte Type Status
Firing site inaclive
Firing site Inactive
Open burning ground Inactive
Slorage area Inactive
Operalional facility inactive
Operational facilily Inactive
Building Removed
Buliding Removed
Building Decommissioned
Building Decommissioned
Builiding Decommissioned
Building Inactive
Firing site Aclive
Firing site Active
Firing site Active
Firing sile Active
Firing site Active
Firing site Active
Firing site Active
Firing site Decommissioned
Firing site Decommissioned
Bullding Decommissioned
Firling slte Decommissioned
Firing site Decommissioned
Firing site Decommissioned
Open burming ground inaclive
Storage area Aclive
Storage area Active
Storage area Aclive

] bgﬂ | &=

Waste
Volume (Yd3)

10
i0
0
0
10
1
10
10
10

e © o

Potential
Contaminants

Rad, hazardous const., HE
Rad, hazardous const., HE

Rad, hazardous const., HE
Rad, hazardous const., HE
Hazardous const., HE
Hazardous const., HE
Hazardous const., HE
Hazardous const.

HE

Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous consl., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const , HE
Rad, hazardous const., HE

Potential
Remediation

Del. D&D

IWP, Revision 3



PRS vata or
Operable Unit 1082

Wasie Potential Potential
)88 & 1990 # Current Yr TA  Class Site Type Status Volume (Yd3) Contaminants Remediation

C-16-041 C-16-041 16 AOC/PRS Building Removed 0 NFA
C-16-042 C-16-042 16 AOC/PRS Manhole Removed 0 NFA
C-16-043 C-16-043 16 AOC/PRS Manhole Removed 0 NFA
C-16-044 C-16-044 16 AOC/PRS Manhole Removed 0 NFA
C-16-045 C-16-045 16 AOCPRS Manhole Removed 0 NFA
C-16-046 C-16-046 16 AOCPRS Manhole Removed 1] NFA
C-16-047 C-16-047 16 AOC/PRS Transport area Removed 1 Hazardous const. CARBC
C-16-048  C-16-048 16 AOCPRS Manhole Removed 0 ' NFA
C-16-049 C-16-049 18  AOCHPRS Building Removed 0 NFA
C-16-050  C-16-050 16  AOCFRS Building ’ " Removed 0 NFA
C-16-051 C-16-051 16 AOCPRS Transport area Removed 1 Hazardous const. CARBC
C-16-052 C-16-052 16 AOCPRS Manhole Removed 0 NFA
C-16-053 C-16-053 18 . AOCPRS Manhole Removed 0 NFA
C-16-054  C-16-054 16 AOCPRS  Manho Removed 0 NFA
C-16-055 C-16-055 16 AOC/PRS Generalion area Removed 0 NFA
C-16-056 C-18-056 16 AOCPRS Manhole Removed V] NFA
C-16-057 C-16-057 16 AOCPRS Manhole Removed 0 NFA
C-16-058 C-16-058 16 AOCHPRS Transport area Removed 1 Hazardous const. CARBC
C-16-059 C-18-059 16 AOC/PRS Generation area Removed 0 NFA
C-16-060 C-16-060 186 AOC/PRS Building Removed 75 Rad, hazardous const. CARBC
C-16-061 C-16-061 16  AOCFPRS Building Removed 1] NFA
C-16-062 C-16-062 16 AOCPRS Generation area Removed 0 NFA
C-16-063 C-16-063 16  AOCPRS Generation area Removed 0 NFA
C-16-064 C-16-064 16 AOC/PRS HE scrap pick-up Removed 1 Hazardous const., HE CARBC
C-16-065 C-16-065 16 AOCHPRS Slorage area Inactive 0 NFA
C-16-0686 C-18-066 18 AOCPRS Slorage area Removed 0 NFA
C-16-067 C-16-067 16 AOC/PRS Storage area Removed 0 NFA
C-16-068 C-16-068 16 AOC/PRS Building Removed 15 Hazardous const CARBC
C-16-069 C-16-069 16 AOC/PRS Building Removed 0 NFA

November 1993 F-25 IWP, Revision 3



P PRS Data for *
a0 Operabie Unit 1086

012(d) 15-0t4(k) 15-014(k) 15 012(d)HSWA Outlail Aclive 94 Hazardous const. CARBC
Di12(e) 15-014(1) 15-014() 15 012(e)HSWA Outialt Aclive 0 Rec NFA
D12(1) 15-014(1) 15-014(i) 15 O12(HHSWA  Outtfan Aclive 94 Hazardous const. CARBC
)12(g) 15-014()) 15-014(j) 15 012(g)HSWA Ouitalt Aclive - 94 Hazardous const. CARBC
15-013(a) 15-013(a) 15 AOC/PRS Underground tank Removed 0 Rec NFA
15-013(b) 15-013(b) 15 AOC/PRS Underground tank Remaved 0 Rec NFA
15-014(a) 15-014(a) 15 HSWA PM Ind. or san. wasta water Ireal. Actlive 940 Hazardous const. CARBC
15-014(b) 15-014(b) 15 HSWA PM Ind. or san. waste wates treal. Active 94 Hazardous const. CARBC
15-014(c) 15-014(c) 15 HSWAPM Ind. or san. waste waler treat. Active 0 Rec NFA
15-014(d) - 15-014(d) 15 HSWA PM Ind. or san. waste walar lreat. Aclive 0 Rec NFA
15-014(e) 15-014(e) 15 HSWA PM Ind. or san. waste water treat. Active 0 Rec NFA
15-014(1) 15-014(1) 15 HSWA PM ind. or san. wasle waier treal. Aclive 0 Rec NFA
15-014(g) 15-014(g) 15 HSWA PM Ind. or san. wasle water treal. Aclive 0 Rec NFA
15-014¢{h) 15-014(h) 15 AOC/PRS Outlall Active 94 Hazardous const. CARBC
C-15-001 C-15-001 15 - AOCPRS Surtace disposal inactive 19 Rad, hazardous const. CARBC
C-15-002 C-15-002 15 AOCPRS Sudac‘e disposal Inactive 0 Rec NFA
C-15-003 C-15-003 15 AOCPRS Surtace disposal Inactive 0 Rec NFA
C-15-004 C-15-004 15  AOCPRS Translormers Removed (1] Other CARBC
C-15-005 C-15-005 15 AOCPRS Laboratory and building Removed 370 Rad, hazardous const. CARBC
C-15-006 C-15-006 15 AOCHPRS Building Removed 370 Hazardous const. CARBC
C-15-007 C-15-007 15 AOCHRS Non-intentional release Inactive 4 Hazardous const. CARBC
C-15-008 C-15-008 15 AOC/PRS Non-intentional release Inactive 0 Rec NFA
C-15-009 C-15-000 15  AOCPRS Underground tank Inactive 0 Rec NFA
C-15-010 C-15-010 15 AOC/PRS Underground tank Removed 74 Hazardous const, CARBC
C-15-011 C-15-011 15 AOC/PRS Underground tank Inactive 37 Hazardous const. CARBC
C-15-012 C-15-012 15 AOCPRS Underground tank Aclive 0 Rec NFA
C-15-013 C-15-013 15 AOCPRS Underground tank inaclive 0 v Rec NFA

embar 1993 F-31 WP, Revision 3



(9)
(h

()
(k)
)
(m)
{n)
(o)

(a)
1{b)
{c)

3(a)
B(0)
6(c)
5(d)

ALY

15-001
15-002
15-003
15-004(a)
15-004(a)
15-004(b)
15-004(b)
15-004(c)
15-004(d)
15-004(e)
15-004(1)
15-004(g)
15-004(g)
16-004¢h)
15-004(c)
15-004(1)
15-004(g)
15-004(h)
15-004(1)
15-005(a)
15-005(b)
15-005(c)
15-005(d)
15-006(a)
15-006(b)
15-006(c)
15-006(d)
15-006(0)

15 007 (8)

Jovamber 1993

Cusrent Yr

15-001
15-002
15-003
15-004(a)
15-004(a)
15-004(b)
15-004(b)
15-004(c)
15-004(d)
15-004(e)
15-004(1)
15-004(g)
15-004(p)
15-004(h)
15-004(c)
15-004(1)
15-004(g)
15-004(h)
15-004(1)
15-005(a)
15-005(b)
15-005(c)
15-005(d)
15-006(a)
15-006(b)
15-008(c)
15-006(d)
15-006(e)

15-007(a)

TA

15
15
L]
15

15

15
15
15
15
15

5

15
‘15
15
15
15
15
15
15
15
15
5

HSWA

HSWA PM

HSWAPM

0-0040HSWA

HSWA PM

AOC/PRS

HSWAPM

HSWA PM

AOC/PRS

AOC/PRS
HSWA

PRS Luu for

Operabile Unit 1086

Site Type Status
Surface disposal Active
Disposal pit and bum site Inactive
Fhiing site Aclive
Firlng site inactive
Firing site inactive
Firing site inactive
Firing site Inaclive
Unit does not exist
Machine liring site inactive
Machine liring site Inactive
Firing ‘site inactive
Detonation ground Inactive
Slorage area Active
Slorage area Aclive
Storage area Actlive
Slorage area Active
Firing site Active
Firing site Aclive
Firing site Active
Flring site Active
Not in TA-15
Landhil MDA N inaclive

F-29

Wasle
Volume (Yd3)

93
4
24850
100

100

100
100

10000
100

100

24850
9308
5236
5236

2420

Potentlsi
Contaminants
Rad, hazardous consl.
Rad, hazardous const., HE
Hazardous const., HE
Rad, hazardous conslt., HE

Rad, hazardous consl., HE

Rad, hazardous const., HE
Rad, hazardous const., HE

Rad, haza.dous consl., HE
Rad, hazardous consl., HE

Rad, hazardous const., HE

Rad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const., HE

Rad, hazardous const., HE
Aad, hazardous const., HE
Rad, hazardous const., HE
Rad, hazardous const , HE

Rad, hazardous const., HE

é%%m\b/

Potential
Remediation

i g

Del. D&D

83 §

R

Rec NFA
CARBC
CARBC
CARBC

Rec NFA
Dei. D&D
Del. D&D
Del. D&D
Del. D&D
NFA
ISIC

IWP, Revision 3



£ PRS Data %o-*
) . Operabis Unit 1098
j 260? z
Wastle Potential Potential
1968 # 1990 » Current vy TA Class Site Type Status Volume (vd3) Contaminants Remediation
2-009¢(1) 2-009(c) 2-009(c) 2 AOCPRS Non-intentional release Inactive 5000 Rad, hazardous consi. CARBC
2-009(g) 2-009(c) 2-009(c) 2 AOCPRS Non-intentional release Inactive 5000 Rad, hazardous consi, CARBC
2-009(h) 2-009(c) 2-009(c) 2 AOCPRS Non-intentional release Inactive 5000 Rad, hazardous cons). CARBC
2-009(i) deleled, same as 2-003d 0 NFA
2-009(d) 2-009(d) 2 AOC/PRS Non-intentional release Inaclive 93 Rad, hazardous const. CARBC
2-010 2-010 2-010 2 AOC/PRS Building Inactive/d 94 Rad, hazardous const. CARBC
-011 2-011(a) 2-011(a) 2 AOC/PRS Storm drain and outfall Aclive 228 Rad, hazardous const. CARBC
2-011(b) 2-011(b) 2 AOC/PRS Storm drain and oulfall Aclive 1 Rad. hazardous consi. CARBC
2-011(c) 2-011(c) 2 AOC/PRS Storm drain and outfail Aclive 1 Rad, hazardous const CARBC
2-011(d) 2-011(d) 2 AOCFRS Storm drain and outfan Active 37 Hazardous const. CAFBC
2-011(e) 2-011(e) 2 AOC/PRS Storm drain and outlall Aclive 37 Hazardous consi CARBC
2-012 2-012 2 AOC/PRS Underground tank inaclive 2 Hazardous const. CARBC
2-013 2-013 2 AOC/PRS Storage area Active 0 Rec NFA
-001 41-001 41-001 41 HSWA Seplic-syslem Inactive 2 Rad, hazardous const. CARBC
-002(a) 41-002(a) 41-002(a) 4 HSWA Wasle water trealment facility Active 25 Rad, hazardous consy. CARBC
-002(b)  41-002(b) 41-002(b) 417  HSWA Waste water treatment facility Active 42 Rad, hazardous consy. CARBC
-002(c) 41-002(c) 41-002(c) 41 HSWA Waste waler treatment facility Active 17 Rad, hazardous consi. CARBC
XXX 41-003 41-003 41 AOCFRS Sump Aclive 1 Hazardous const, CARBC ﬂ
41-004 41-004 41"  AOCPRS Container slorage Aclive 0 Rec NFA
C-41-001 C-41-001 41  AOCPRS Sump Inactive 0 NFA
C-41-002 C-41-002 41-  AOCPRS Underground tank Active 0 NFA
C-41-003 C-41-003 41 AOCHPRS Underground tank Inactive 1] NFA
C-41-004 C-41-004 41 AOCPRS Storm draing Active 370 Hazardous const. CARBC
C-41-00s5 C-41-008 41 AOCHRS Underground tank Inaclive 10 Hazardous const. CARBC

November 1993 F-35 IWP, Reavision 3



PRS Data for
Operabile Unit 1093
Waste Potential Potential
} 1990 # Current Yr TA Class Site Type Status Volume (Yd3) Conlaminants Remediation
18-010(c) 18-010(c) 18~ AOCPRS Outtall Active - o NFA
18-010(d) 18-010(d) 18 AOCPRS Quitati Active 7 0 NFA
18-010(e) 18-010(e) 18-  AOCPRS Outtall Active 0 NFA
18-010(1) 18-010(t) 18 AOCHPRS Outlail Aclive - 0 NFA
18-011 18-011t 18 AOCHPRS Soil containment Decommissioned .~ 0 NFA
18-012(a) 18-012(a) 18 HSWA PM ind. or san. wasle waler treat. Aclive— 0 NFA
18-012(b) 18-012(b) 18 HSWA PM Ind. or san. waste water treal. Active.~ 0 NFA
18-012(c) 18-012(c) 18- AOCPRS Sump and drain lines Active ~ 0 NFA
18-012(d)  18-012(d) 18 AOCPRS Drain tine Unknown__~ 0 Rec NFA
C-18-001 C-18-001 18 AOC/PRS Laboratory Decommissioned _~~ 0 Rec NFA
C-18-002 C-18-002 18 AOC/PRS Building Removed- 0 Rec NFA
C-18-003  C-18-003 18 AOCPRS Storago area Unknown 7~ 0 Rac NFA
} 27-001 27-001 27.  HSWA Buried naval guns Unknown—" 0 NFA
) 27-002 27-002 27 HSWA Firing sites Abandoned -~ 0 NEA
2(a) 27-002 27-002 27 HSWA Firing sites Abandoned e V] NFA
2(b) 27-002 27-002 27  HSWA Flring siles Abandoned 0o NFA
2{c) 27-002 27-002 27 HSWA Firing sites Abandoned _— )] NFA
2(d) 27-002 27-002 27 HSWA Firlng sites Abandoned 0 NFA
2(e) 27-002 27-002 27 HSWA Fiting sites Abandoned .~ 1] NFA
3 27-003 27-003 27 HSWA Bazooka impact area Inactive 5556 CARBC
27-004 27-004 27 AOC/PRS Building Decommissioned 0 Rec NFA

Noveimnber 1993

¢

F-33

IWP, Revision 3




] 1990 ¢

21-001
t 21-002(a)

21-002(b)
1 21-003
(a) 21-004(a)
(b) 21-004(b)
(c) 21-004(c)

21-004(d)
i 21-005
{a) 21-006(a)
(b) 21-016{c)
(c) 21-006(b)
(d) 21-006(c)
(8) 21-006(d)

21-006(e)
21-006(1)
7 21-007
B 21-008
) 21-009

D(a) 21-010(a)
O(b) 21-010(b)
0(c) 21-010(c)
0(d) 21-010(d)
O(e) 21-010(e)
o{l) 21-010(1)
0(g) 21-010(g)
o(h)  21-010(h)
i(a) 2t-01i(a)
Hb) 21-011(b)

November 1993

Current Yr

21-001
21-002(a)
21-002(b)
21-003
21-004(a)
21-004(b)
21-004(c)
21-004(d)
21-005
21-006(a)
21-016(c)
21-006(b)
21-006(c)
21-006(d)
21-006(e)
21-008(1)
21-007
21-008
21-009
21-010(a)
21-010(b)
21-010(c)
21-010(d)
21-010(e)
21-010(1)
21-010(g)
21-010(h)
21-011(a)
21-011(b)

TA

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

HSWA

RCRA PM

HSWA PM
HSWA PM

HSWA
HSWA
006b HSWA
008c HSWA

. 006d HSWA

0066 HSWA
HSWA PM

HSWA

HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA

Site Type

Conlainer slorage
Conlainer slorage
Container slorage
Container slorage
Aboveground tank

PRS Data for
Operable Unit 1108

Aclive

Inactive
Inactive
Inactive

Aclive

Tank and/or assoc. equipment Active

Tank and/or assoc. equipment Aclive

Outfall

Disposal pit

Disposal pit

Malerial disposal area
Disposal pit

Disposal pit

Disposal pit

Suitace disposal sile
Disposal pit
incinerators

Incinerator

Wasle treatment lab

Waste treatment facility
Wasle treatment lacility
Waste treatment facllity
Wasle treaiment lacility
Waste treatment facility
Wasle treatment facility
Waste lreatment facilily
Wasle lreatment lacility

Waste treatment lacility

Sump

(95

Active

Decommissioned

Inactive
Inactive
inactive
Inactive
inactive
Inactive
lnactive

Decommissioned
Decommissioned

Aclive

Aclive

2\,

Decommissioned
Decommissioned
Decommissioned
Decommissioned

Decommissioned

Waste
Volume (Yd3)

234
0
80700
347

25
25
72

242
2566
270
242
242

NN
» 5
NN

o © ¢ © © 0o o o 0 o

[~

21511
34

Potentisi
Contaminants

Rad, hazardous const.
Hazardous const.
Hazardous const.

Hazardous const., other

Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.

Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous const.

Rad, hazardous const

Rad, hazardous const.

Potentisl

CARBC
CARBC

SIC

ERRR

NFA
Det. D&D

:

Del. D&D
Det. D&D
Del. D&D
Det. D&D
Del. D&D

IWP, Ravision 3



PRS Lawa for

Operable Unit 1100
Waste Potential Potential
) 8 1990 # Current Yy TA Class Site Type Status Volume (Yd3) Contaminants Remediation
53-001(n) 53-001(n) 53 ACRA Storage area Aclive [+] Rec NFA
53-001(0) 53-001(0) 53 RCRA Storage area Active 0 Rec NFA
)02(a) 53-002(a) 53-002(a) 53 RCRAPM Disposal lagoon Active 14974 Rad, hazardous const. 1S:1C
)02(b) 53-002(b) 53-002(b) 53 RCRAPM Disposal lagoon Active 9733 Rad, hazardous const. 1S.1C
103 53-003 53-003 53 AOC/PRS Seplic tank Active 0 Rec NFA
04 53-004 53-004 53 AOC/PRS Operalional facility Active 0 Rec NFA
05 53-005 53-005 53 HSWA Disposal pit Decommissioned 5 Hazardous const., other CARBC
06(a) 53-006(a) 53-006(a) 53 AOC/PRS Underground tank Inacﬁve [} Rad, hazardous const. CARBC
06(b) 53-006(b) 53-006(b) 53 HSWA Underground tank Aclive 13 Rad, hazardous const. CARBC
06(c) 53-006(c) 53-006(c) 53 HSWA Underground tank Aclive 13 Rad, hazardous const CARBC
06(d) 53-006(d) 53-006{d) ' 53 HSWA Underground lank Aclive 20 Rad, hazardous const. CARBC
06(e) 53-006(e) 53-006(e) 53 HSWA Underground tank Active 20 Rad, hazardous consi. CARBC
53-006(1) 53-006(1) 53 HSWAPM Underground tank Aclive 20 Rad, hazardous const. CARBC
07(a) 53-007(a) 53-007(a) 53 HSWA Abovegiound tank Active 20 Rad, hazardous const. CARBC
07(b) 53-007(b) 53-007(b) 53 HSWA Aboveground tanks (2) Remoaved 0 Rec NFA
08 §3-008 53-008 53 AOC/PRS Storage area Active 0 Rec NFA
09 53-009 53-009 53 AOC/PRS Aboveground tanks (3) Removed 3 Hazardous const. CARBC
53-010 53-010 53 AOCPRS Container slorage Decommissioned 35 Hazardous const. CARBC
53-011(a) 53-011(a) 53 AOC/PRS Transiormer Aclive 0 Rec NFA
53-011(b) 53-011(b) 53 AOCHPRS Translormer Aclive [+] Rec NFA
53-011{c) §3-011(c) 53 AOCPRS Translormer Aclive 0 Rec NFA
53-011(d)  53-011(d) 53  AOCPAS Translormaer Active 0 Rec NFA
53-011(e) 53-011(e) 53 AOCPRS Translormer Active 0 Rec NFA
53-012(a) 53-012(a) 53 AOCPRS Oullali Aclive 0 Rec NFA
53-012(b)  53-012(b) 53  AOCPRS Oultall Aclive 0 Rec NFA
53-012(c) 53-012(c) 53 AOCPRS Outfall Active 0 Rec NFA
53-012(d)  53-012(d) 53  AOC/PRS Outiall Active 0 Rec NFA
53-012(e) 53-012(e) 53 AOC/PRS Outlall Aclive 0 Rac NFA
53-012(1) 53-012(1) 53  AOGFPRS Outlall Active 0 Rec NFA

November 1993 A . { F-37 IWP, Revision 3



a)  21-028(a)
b)  21-028(b)
c)  21-028(c)
d)  21-028(d)
21-028(e)
21-029
C-21-001
C-21-002
C-21-003
C-21-004
C-21-005
C-21-006
C-21-007
C-21-008
C-21-009
C-21-010
c-21-011
C-21-012
C-21-013
C-21-014
C-21-015
C-21-016
C-21-017
C-21-018
C-21-019
C-21-020
C-21-021
C-21-022
C-21-023

acvember 1993

Current Yr

21-028(a)
21-028(b)
21-028(c)
21-028(d)
21-028(e)
21-028
C-21-001
C-21-002
C-21-003
C-21-004
C-21-005
C-21-006
C-21-007
C-21-008
C-21-009
C-21-010
C-21-011
C-21-012
C-21-013
C-21-014
c-21-015
C-21-016
C-21-017
Cc-21-018
Cc-21-019
C-21-020
Cc-21-021
C-21-022
C-21-023

TA

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

Class

PRS Data for
Operable Unit 1106
Site Type Status
Conltainer storage Actlive
Container slorage Active
Canlainer storage Active
Container storage Active
Conlainer storage Active
Soll contamination area Actlive
One-time spill Removed
Non-intentional release area Remoaved
Non-intentional release area Removed
Non-intentional release area Removed
One-time spill Removed
Non-intentional release area Removed
Non-intentional release area Aclive
One-time spil Removed
One-time spill Removed
Sysiemalic leak Removed
One-time spill Removed
One-time spill Removed
Disposal pit inactive
Warehouse Active
Bullding Removed
Slorage area Removed
Storage area Removed
Slorage area Removed
Slorage area Removed
Storage area Removed
Storage area Removed
Laboratory Removed
Laboratory Removed
F-43

oo

Waste
Volume (Yd3)

©C O O © © & © O o O &0 O & 0 0 0 o o 0o O 00 0o 0 0 © o © ©

Potentlsl
Contaminants

Potentlal
Remediation

Rec NFA

IWP, Revision 3



88 #

-017(c)
-018(a)
-018(b)
-019(a)
019(b)
019(c)
019(d)
019(e)
019(f)
019(9)
019(h)
)19(i)
119(j)
19(k)
119{1)
19(m)
20(a)
20(b)
21
22(a)
22(b)
22(c)
22(d)
22(e)
22(1)
2(g)
2(h)

21-017(c)
21-018(a)
21-018(b)
21-018(a)
21-019(b)
21-018(c)
21-019(d)
21-019(e)
21-019(f)
21-013(g)
21-019(h)
21-019(i)
21-019())
21-018(k)
21-018()
21-019(m)
21-020(a)
21-020(b)
21-021
21-022(a)
21-022(b)
21-022(c)
21-022(d)
21-022(e)
21-022(1)
21-022(g)
21-022(h)
21-022¢))
21-022()

ovember 1993

Current Yr

21-017(c)
21-018(a)
21-018(b)
21-019(a)
21-019(b)
21-019(c)
21-019(d)
21-019(e)
21-019(f)
21-019(g)
21-019(h)
21-018(i)
21-019(})
21-019(k)
21-018(1)
21-019(m)
21-020(a)
21-020(b)
21-021
21-022(a)
21-022(b)
21-022(c)
21-022(d)
21-022(s)
21-022(1)
21-022(g)
21-022¢(h)
21-022(i)
21.022()

TA

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

Class

HSWA
HSWA
HSWA

HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA PM
HSWA PM

PRS L _.afor
Operable Unit 1106

Site Type

Material disposal area
Material disposal area
Material disposal area
Filter gystem
Filter system
Filter system
Filter system
Filler system
Filter system
Filter system
Filter system
Filter system
Filter system
Filter iyslem
Filter system
Filter system

Filter system

Filter systern

Syslemalic realease site
Waste lines

Wasle lines

Waste lines

Waste lnes

Waste lines

Waste lines

Waste lines

Waste lines

Tank and/or assoc. equipment

Tank and/or assoc equipment

Inactive

Inactive

Inactive

Active

Active

Aclive

Active

Aclive

Active

Aclive

Active

Aclive

Active

inactive

Inactive

Active
Decommissioned
Decommissioned
Active
Decommissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned
Decommissioned

Decommissioned

F-41

Waste
Volume (vd3)

20186
241939
3573
0

0
(1]
0
1]
0
0
0
0
0
0
0
0
0
0
4]

3
188
217
173
193
175

21

Potentiai
Contaminants

Rad, hazardous const., othe
Rad, hazardous const.
Rad, hazardous consl.

Rad, hazardous const.
Rad, hazardous const.
Rad, hazardous consi.
Rad, hazardous const.
Rad, hazardous cons.
Rad, hazardous consit,
Rad, hazaidous const.
Rad, hazardous const.
Rad. hazardous const.

Rad, hazardous const.

Potentisi

Remedistion

S.C
1SIC
ISiIC

Del D&D

IWP, Revision 3
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PRS. .afpr
Operable Unit 1111
Wastle Potentis! Potential
88 # 1990 # Current Yr TA Class Site Type Stalus Volume (Yd3) Contaminants Remediation
)01(a) 6-001(a) 6-001(a) (] HSWA Septlic system Inactive 6 Rad, Hazardous const., HE CARBC
)01{b) 6-001(b) 6-001(b) [} HSWA Septic syslem Inactive 5 Rad, Hazardous const., HE CARBC
)02 6-002 6-002 6 HSWA Seplic system Decommissioned 6 Hazardous const., HE CARBC
)03(a) 6-003(a) 6-003(a) [] HSWA PM Firing site Inactive 2327 Rad, hazardous const., HE CARBC
)03(b) 6-003(b) 6-003(b) (] AOCPRS Firing site Inactive 0 Rec NFA
)03{c) 6-003(c) 6-003(c) 6 HSWA Firing site inactive 7 Rad, hazardous const., HE CARBC
)03(d) 6-003(d) 6-003(d) 6 HSWAPM Firing site Inactive 101 Hazardous consl., HE CARBC
)03(e) 6-003(e) 6-003(e) 6 HSWA PM Firing site Inactive 93 Hazardous const., HE CARBC
6-003(f) 8  HSWAPM  Fidng sile Inactive 10 Rad, hazardous consl., HE CARBC
C-6-002 6-003(g) 6 HSWA PM Firing sile & building inactive 37 Hazardous const., HE CARBC :
6-003(h) ] HSWA PM Firing site Inactive 100 Hazardous const., HE CARBC
)04 6-004 6-004 (] AOC/PRS Sump Nonexistent 0 Rec NFA
05 6-005 6-005 6 . l'SWA PM Fidng site Decommissioned 96 Rad, hazardous const., HE 1S:1C
)06 6-006 6-0086 [} HSWA Slaado'ltea Inaclive 222 Hazardous consl., other CAFRBC
)07 6-007(a) 6-007(a) (] 007 HSWA  Material disposal area Inactive 1222 Rad, hazardous const., HE iIS:1C
07 6-007(b) 6-007(b) 6 HSWA PM Landfill inactive 622 Rad, hazardous const., HE 1S:11C
07 6-007(c) 6-007(c) 6 HSWA PM Landlill Inactive 8 Rad, hazardous const., HE I1S:1C
)07 6-007(d) 6-007(d) 6 HSWA PM Landfill Inaclive 1 Rad, hazardous const., HE 1S:11C
07 6-007(e) 68-007(e) (] HSWA PM Landtill Inactive 44 Rad, hazardous const., HE IS1aC
)07 6-007(f) 8-007(() [} HSWA PM Surface disposal Inaclive 2 Rad, hazardous const., HE CAFBC
C-6-004 8-007(g) 8 HSWA PM Building & surface disposal inactive 37 Rad, hazardous const., HE CARBC
6-008 6-008 ] AOC/PRS Underground lank Decommissioned 10 Rad, hazardous const., HE CARBC
C-6-001 C-6-001 6 AOC/PRS Buliding Removed 37 Hazardous const., HE CARBC
C-6-002 C-6-002 Renumbered 6-003(g) 0 NFA
C-6-003 C-6-003 [} ANOC/PRS Building Removed 370 Hazardous const., HE CARBC
C-8-004 C-6-004 Renumbered 6-007(g) 0 NFA
C-6-005 C-6-005 ] AOC/PRS Building Removed 370 Hazardous const., HE CARBC
C-6-006 C-6-006 6 AOCFPRS Building Remaved 370 Hazardous const , HE CARBC
C-6-007 C 6-007 (] AOC/FPRS Buliding Removed 370 Hazardous const. CAFRBC

November 1993 F-45 IWP, Revision 3




PRS Data fpr

Operable Unit 111 1
Waste Potential Potential
1988 & 1990 ¢ Current v¢ TA Class Site Type Status Volume (Yd3) Contaminants Remediation
22-014(c) 22-014(c) 22 AOC/PRS Unit does not exist 0 Rec NFA
22-006 22-015(a) 22-015(a) 22 006 HSWA Drain lines and dry wells inactive 52 Hazardous cons. CARBC
22-007 22-015(b) 22-015(b) 22 007 HSWA Sump and outtai Inactive 2 Hazaidous const., HE CARBC
22-008 22-015(c) 22-0!5(c) 22 008 HSWA Outfall inaclive 1 Hazardous cons. CARBC
22-009 22-015(d) 22-015(d) 22 009 HSWA Drain line and outfall inactive 2 Hazardous const., HE CARBC
22-015(0) 22-015(e) 22 HSWA PM Ind. or san. waste waler treal. Inactive 0 Hazardous const., HE CARBC
22-010(a) 22-016 22-016 22 010a HSWA Seplic sysiem Inaclive 17 Rad, hazardous const., HE CARBC
22-010(b) 22-010(a) 22-010(a) 22 010b HSWA Seplic sysiem Inaclive 7 Rad, hazardous const. CARBC
22-010(c) 22-010(c) 22-010(c) 22 010c HSWA Seplic system Inactive - 43 Rad, hazardoys const., HE CARBC
2-011 22-011 22-011 22 HSWA Disposal pit Nonexistent 1] Rac NFA
2-012 22-012 22-012 22 HSWAPM Decontamination lacility Inactive 2 Hazardous const., HE CARBC
2-013 22-013 22-013 22 RCAA Aboveground tanks Active 0 Rec NFA
0-001(a) 40-001(a) 40-001(a) 40  HSwa Seplic sysiem Nonexistent 0 Rec NFA
D-001(b) 40-001(b) 40-001(b) 40  HSWA Seplic system Active 6 Hazardous const., HE CARBC
)-001(c) 40-001(c) 40-001(c) 40 HSWA Seplic system Aclive 3 Hazardous const., HE CAFBC
-002(a) 40-002(a) 40-002(a) 40 RORA Storage area Aclive 0 Rec NFA
-002(b) 40-002(b) 40-002(b) 40 RCRA Siotage area Aclive 1] Rec NFA
40-002(c) 40-002(c) 40 RCRA Storage area Aclive 0 Rec NFA
-003(a) 40-003(a) 40-003(a) 40 Ao Fiding site Inactive o Rec NFA
-003(b) 40-003(b) 40-003(b) 40 RCRA Firing site Inactive 0 Rec NFA
004 40-004 40-004 40  HSWA Oper. release Decommissioned to Hazardous const. CARBC
005 40-005 40-005 40 HSWA Sump Aclive 5 Hazardous const., HE CARBC
006(a) 40-006(a) 40-006(a) 40  Hswa Flring sile Active 3 Rad, hazardoys const., HE Del. D&O
006(b) 40-006(b) 40-006(b) 40  HSWA Flring site Active 1 Rad, hazardoys const., HE Det. D&AD ;
006(c) 40-006(c) 40-006(c) 40 HSWA Firing site Active 1 Rad, hazardoys const., HE Def. D&D
007 (a) 40-007(a) 40-007(a) 40 ACRA Slorage area Aclive 26 Hazardous consy . HE Del D&D
}07(b) 40-007(b) 40-007(b) 40 RCRA Storage area Active 1 Hazardous const . HE Del. D&D
0/ {c) 40-007(c) 40-007(c) 40 HORA Slorage area Active 17 Hazardous const . HE Det. D&D
U7y 40 0079) 40 007(q) 40 CRA Storage area Aclive 15 Hazardous const , HE Def. D&D
November 1993 F47 IWP, Revision 3



1988 # 1990 ¢
3-001(a) 3-001(a)
3-001(b) 3-001(b)
3-001(c) 3-001(c)
3-001(d) 3-001(d)
3-001(e) 3-001(e)
3-001(1) 3-001(1)
3-001(g) 60-001(a)
3-001(h) 60-001(b)
3-001 (i) 3-001(g)
3-001(j) 3-001(h)
-001 (k) 3-001(i)
-001 (k) 3-056(b)
-001(1) 3-001(j)
-001(m)  3-001(k)
-001(n) 3-001(1)
-001(0) 3-001(m)
-001(s) 3-056(d)
-001(1) 3-056(e)
001(u) 3-056(h)
3-001(n)
3-001(0)
3-001(p)
3-001(q)
3-001(r)
3-001(s)
3-001(1)
3-001(u)
3 0014(v)
3 00¥(w)

November 1993

Current Yr

3-001(a)
3-001(b)
3-001(c)
3-001(d)
3-001(e)
3-001(1)

3-001(g)
3-001(h)
3-001(i)

3-001(j)
3-001(k)
3-00%(1)

3-001(m)

3-001(n)
3-001(o)
3-001(p)
3-001(q)
3-001(r)
3-001(s)
3-001(1)
3-001(u)
3-001(v)
3 001(w)

TA

UUUGQU

(-]

W W w

uwuuuuuuuu

Class
HSWA
HSWA
HSWA

_ AOCPRS

001(m)HSWA
AOCPRS
AOCPRS

AOCHRS

Site Type

Satellile storage
Satellite storage
<80 day storage
Satellite storage
<90 day storage
Sateliite storage

Salellite slorage
Sateliite storage
Salellite storage

Satellite storage
Salelile storage
<80 day storage
Satellite slorage

Salellite storage
Salelite storage
Salellile storage
Salellile storage
Saleliite storage
Satellite storage
Salellite siorage
Satellite storage
Satellite storage

Satellite storage

PRS a3
Operable Unit 1114

Waste

Status Volume (Yd3)

Aclive
Actlive
Actlive
Aclive

Aclive

© © © o o o

Active

Aclive 0
Active 0
Decommissionad

-

Aclive

Aclive

© ©o o

Active

Active

Removed
Deconwnissioned
Active

Removed

Active

Active

inaclive
Removed

Actlive

OOOOOOOOOO

Aclive

F49

Potential
Remediation

Potential
Contaminants

Rec NFA

Rec NFA

Rec NFA
NFA

NFA
NFA

Hazardous const.

Hazardous const.

IWP, Revision 3



PRS Data for
Operable Unit 1114

Waste Potentlal Potentis!
88 # 1990 # Current Yr TA  Class Site Type Status Volume (Yd3) Contaminants Remediation
)08(a) 3-008(a) 3-008(a) 3 AOC/PRS Firing site Decommissioned 0 NFA
)J08(b) 3-008(b) 3-008(b) 3 AOCPRS Firing site Decommissionad 0 NFA
)09(a) 3-009(a) 3-009(a) 3 HSWA Surlace disposal Inactive 1] Rec NFA
109(b) 3-009(b) 3-009(b) 3 HSWA Surface disposal Inactive 0 Rec NFA
09(c) 3-009(c) 3-009(c) 3 HSWA Surlace disposal Inaclive 0 Rec NFA
09(d) 3-009(d) 3-009(d) 3 HSWA Surface disposal inaclive 0 Rec NFA
09(e) 3-009(e) 3-009(e) 3 HSWA Surlace disposal Inactive 0 Rec NFA
09(t) 3-009(1) 3-009(1) 3 HSWA Surface disposal Inactive 0 Rec NFA
09(g) 3-009(g) 3-008(g) 3 HSWA Surface disposal Inactive 0 Rec NFA
D9(h) 3-009(h) 3-009(h) 3 HSWA Surtace disposal inactive 0 Rec NFA
09(h) 60-002° ‘part of 3-009(h) became 60-002
3-009¢(i) 3-009(i) 3 HSWA PM Surface disposal sile Inactive 0 NFA
3-009(j) 3-009(j) 3 - HSWAPM Suitace disposal site Inactive 0 NFA
10 3-010(a) 3-010(a) 3 010 HSWA Syslor;uiﬁc frelease sile Inaclive 20 Rad, hazardous consi. CARBC
3-010(b) 3-010(b) 3 AOCPRS Operational release Inactive 0 Rec NFA
3-010(c) 3-010(c) 3 AQOC/PRS Operational release Inaclive 0 Rec NFA
3-010(d) 3-010(d) 3 AOCPRS Operational release Inactive 0 Rec NFA
1 3-011 3-011 3 HSWA PM Systemalic product release Inaclive 0 NFA
2(a) 3-012(a) 3-012(a) 3 HSWA One-time spilt inactive 0 Rec NFA
2(b) 3-012(b) 3-012(b) 3 HSWA Operalional release and outfall Inaclive 150 Rad, hazardous const. CARBC
3 3-013(a) 3-013(a) 3 013 HSWA  Operational release Aclive 33 Hazardous const. CARBC
3 3-013(b) 3-013(b) 3 013 HSWA  Operalional release Active 53 Hazardous const. CARBC
3 3-013(c) 3-013(c) 3 HSWA PM Operational release inactive 0 Rec NFA
3-013(d) 3-013(d) 3 AOCPRAS Operalional release Active 0 Rec NFA
3-013(e) 3-013(e) 3 HSWA PM Operational release Aclive 0 Rec NFA
3-013(1) 3-013(1) 3 AOC/PRS Operational release Inactive 0 Rec NFA
3-013(g) 3-013(g) 3 HSWA PM Operational release Inactive 0 Rec NFA
3 01dh) 3 013(h) 3 AOC/PRS Operational 1elease Aclive 0 Rec NFA
Y J Uld() 3 014(a) 3 HSWA Wasle walar lrealineni lacility Active 46 Rad, hazardous const De!. D&D

Vovember 1993 F-51 ) IWP, Revision 3



016(a)
016(b)
016(c)
)16(d)
117 (c)
17(a)

17(b)
17(c)
8

(8)
{b)

a)

b)

3-016(a)
3-016(a)
60-006(a)
60-006(a)
3-016(b)
3-016(c)
3-016(qa)
3-016(e)

61-004(a)
3-016(b)
3-018
3-019
3-020(a)
3-020(b)
3-021
3-022
3-023
3-024
3-025(a)
3-025(b)
3-025(c)
3-026(a)
3-026(b)
3-026(c)
3-026(d)
60-003
3-027

3028

vember 1993

Current v¢

3-016(a)

3-016(b)
3-016(c)
3-016(d)
3-016(e)
3-016(1)

3-018
3-019
3-020(a)
3-020(b)
3-021
3-022
3-023
3-024
3-025(a)
3-025(b)
3-025(c)
3-026(a)
3-026(b)
3-026(c)
3-026(d)

3-027
3028

TA

W oW w w

Class

HSWA

"HSWAPM

020 HSWA
HSWA PMm
HSWA P

HSWA PM
HSWA P
HSWA PM

HSWA PM
HSWA PM
HSWA PM

AOC/PRS
HSWA

Site Type

Seplic system

Seplic system
Seplic system
Seplic system
Seplic system
Seplic system

Seplic systam
Seplic tank
Dlsposal pit

Surface disposal sitg
Surface disposal sile
Sump

Sump

PRS Data for
Operable Unit 1114

Status

Aclive

Active
Aclive
Active
Active

Active

Inaclive

Decommissioned

Inactive
Inactive
Inaclive
Active

Inaclive

Tank and/or assoc. equipment Active

Tank and/or assoc. equipment Active
Tank end/or assoc, equipment Aclive
Tank and/or assoc. equipment Aclive

Sump
Sumps

Aclive

Active

Tank and/or assoc. equipment Active

Tank and/or assoc. equipment  Aclive

Separation site

Surtace Impoundment

Aclive

Active

F-53

Waste
Volume (vd3)

0

OOOOO

Potential

Contaminants

Hazardous const.
Hazardous consi.

Hazardous const.

Rad, hazardous const.
Hazardous consi

Hazardous const.

Hazardous const.

Potential
Remediation

NFA

Rec NFA

Rec NFA
Rec NFA

Det. D&D

NFA
NFA
Def. D&D
Detf. D&D
Def. D&D
NFA
Def. D&D

NFA
Rec NFA

IWP, Revision 3



1990 &

3-038(e)
3-038(H)
3-039(a)
3-039(b)
3-038(c)
3-039(d)
3-039(e)
3-040(a)
3-040(b)
3-041
3-042
3-043(a)
3-043(b)
3-043(c)
3-043{d)
8) 3-043(e)
3-043(1)
3-043(g)
3-043(h)
3-043(i)
3-044(a)
3-044(b)
3-045(a)
3-045(b)
3-045(c)
3-045(d)
3-045(e)
3-045(1)
3-045(g)

Novembear 1993

Current Y¢

3-038(e)
3-038(1)
3-039(a)
3-039(b)
3-039(c)
3-039(d)
3-039(e)
3-040(a)
3-040(b)
3-041
3-042
3-043(a)
3-043(b)
3-043(c)
3-043(d)
3-043(0)
3-043(1)
3-043(g)
3-043(h)
3-043(l)
3-044(a)
3-044(b)
3-045(a)
3-045(b)
3-045(c)
3-045(d)
3-045(e)
3-045(1)
3-045(g)

Class

AOC/PRS
AOCPRS
039 HSWA
AOC/PRS
AOCHPRS
AOCPRS

AOC/PRS

. AOC/PRS

HSWAPM
AOC/PRS
035(a)HSWA
AOC/PRS
AOC/PRS
AOC/PRS
AOCHPRS
044 HSWA
AOCPRS
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM
HSWA PM

PRS Data for

Operable Unit 1114

Site Type Status
Wasle lines Inactive
Wasle lines inactive
Silver recovery unit inactive
Silver recovery unit Active
Silver recovery unil Inactive
Silver recovery unit Actlive
Silver recovery unit Inactive
Storage area Aclive
Storage area Decomimissioned
Underground tank Unused
Sump Removed
Aboveground tank Removed
Aboveground tank Remaved

Tank and/or assoc. equipment Decommissioned

Aboveground tank Decommissioned
Underground tank Decommissioned
Aboveground tank Decommissioned
Aboveground tank Decommissioned
Aboveground tank Decommissioned
Aboveground tank Removed

Container storage Decommissioned
Conlainer storage Decommissioned

Ind. or san. wﬁslo water treatm Removed
ind. or san. wasle water lreatm inaclive
Ind. or san. waste water treatm inactive
ind. or san. waste waler ireaim Active
Ind. or san. wasle water lreatm Aclive
ind. or san. wasle waler liealm Active

ind. or san waste water lreatm Decommissioned

F-55

Waste
Volume (Vd3)

- 0 © 06 © © © ©6 © © ©

o ©o 06 © &6 © © © © ©

100
100
100

o o ©

Potentiat

Contaminants

Hazardous const.

Hazardous const.
Hazardous const.

Hazardous const.

Potentlal
Remediation

IWP, Revision 3



Hp)
(k)
H(¢)
1(8)
H(1)
(n)

{u)

1900 »

3-051(c)
3-051(d)
3-052(a)
3-052(b)
3-052(c)
3-052(d)
3-052(e)
3-052(1)
3-053
3-054(a)
3-054(b)
3-054(c)
3-054(d)
3-054(e)
3-055(a)
3-055(b)
3-055(c)
3-055(d)
3-056(a)
3-056(b)
3-056(c)
3-056(d)
3-056(a)
3-056(1)
3-056(g)
3-056(h)
3-056(1)
3-056(j)
3-056(k)

ovember 1993

Current Yr

3-051(c)
3-051(d)
3-052(a)
3-052(b)
3-052(c)
3-052(d)
3-052(e)
3-052(1)
3-053
3-054(a)
3-054(b)
3-054(c)
3-054(d)
3-054(e)
3-055(a)
3-055(b)
3-055(c)
3-055(d)
3-056(a)
3-056(b)
3-056(c)
3-056(d)
3-056(e)
3-056(f)
3-056(g)
3-056(h)
3-056(i)
3-056(})
3-056(k)

AOC/PRS
AOCPRS
HSWA PM
AOCPRS
HSWA PM
AOCPRS
HSWA PM
HSWA PM
AOC/PRS
HSWA PM
HSWA PM
HSWA PM

HSWAPM

HSWA PM
HSWA PM
AOC/PRS
HSWA PM
HSWA PM
001(p)HSWA
AOC/PRS
001(nHSWA
HSWA PM
AOC/PRS
AOCPRS
AOCPRS
AOC/PRS
AOC/PRS
AOC/PHS
AOC/PRS

Slte Type

Soll contamination
Soll conlamination

PRS L. for
Operable Unit 1114

Active

Active

ind. or san. wasie water treatm Aclive

Storm drainage

Active

Ind. or san. waste water treatm Active

Storm dralnage

Active

Ind. or san. waste water treatm Active

Ind. or san. waste water treaim Actlive

Operational faciity

Active

iInd. or san. waste water treatm Inactive

ind. or san. waste water treatm Active

Ind. or san. waste waler treatm Aclive

ind. or san. waste water lreatm Active

Ind. of san. waste waler treatm Aclive

ind. or san. wasle water treatm Inactive

Outlall

inactive

Ind. or san. waste water treatm Active

Ind. or san. wasle water lreatm Inactive

Storage area Aclive
Stoiage area Aclive
Slorage area Inactive
Contalner storage area Active
Storage area Unknown
Storage area Unknown
Storage area Aclive
Slorage area Inactive
Slorage area Unknown
Storage area Unknown
Storage area Unknown
F-57

Waste
Volume (Yd3)

0
0

26
20

-
a oo

OOOOO’OOU!O

—oz

OQOOOOOQ

Potentiatl
Contaminants

Hazardous consl.

Hazardous const.

Hazardous const.
Hazardous const.

Rad, hazardous const.

Hazardous const

Hazardous const.

Hazardous const.

Hazardous const., other

Potentisl
Remediation

NFA
NFA

i

WP, Ravision 3



PRS Data for
Operable Unit 1114

Waste Potentisl Potentlial
] 1980 ¢ Current Yr TA Class She Type Status Volume (Yd3) Contaminanis Remaediation
I 59-001 59-001 59 HSWA Seplic syslem Decommissioned 0 Rec NFA
) 59-002 59-002 59 AOCHPRS Conlainer storage area Active 0 Rec NFA
] 5§9-003 59-003 59  HSWAPM Tank and/or assoc. equip. Aclive o Rec NFA
59-004 59-004 §9  AOCPRS Outlall Aclive 37 Rad, hazardous const. CARBC
C-58-001 C-59-001 59 AOC/PRS Translormer Aclive 0 NFA
g) 60-001(a) 60-001(a) 60 AOC/PRS Storage area Aclive 0 Rec NFA
h) 60-001(b) 60-001(b) 60  AOCPRS Storage area Active (1] Rec NFA
60-001(c) 60-001(c) 60 AOCPRS Slorage area Aclive 0 Rec NFA
60-001(d) 60-001(d) 60 AOCPRS Slorage area Aclive 0 Rec NFA
h) 60-002 60-002 60 009(h)HSWA Surface disposal Aclive 0 Rec NFA
a) 60-003 60-003 60 AOC/PRS Oil-water separator Aclive 0 Rec NFA
a) 60-004(a) 60-004(a) 60 AOC/PRS Storage area Aclive 0 Rec NFA
b) 60-004(b) 60-004(b) 60 . AOC/PRS Stoiage area Inaclive 10 Hazardous const. CARBC
c) 60-004(c) 60-004(c) 60 AOC/PRS Slotaob area Inactive 3 Hazardous const., other CARBC
60-004(d) 60-004(d) 60 AOCHRS Storage area Inactive 10 Hazardous const. CARBC
60-004(e) 60-004({e) 60 AOC/PRS Storage area Active 10 Hazardous const., other CARBC
a) 60-005(a) 60-005(a) 60 029(a)HSWA Surlace impoundment inaclive 124 Rad, hazardous const. CARBC
a) 60-005(b)  60-005(b) 60 AOCPRS Surface impoundment inactive 0 Rec NFA
) 60-006(a) 60-006({a) 60 HSWA PM Septic tank Aclive 5 Hazardous const. CARBC
80-006(b) 60-006(b) 60 AOCPRS Seplic system Inactive 0 Rec NFA
60-006(c) 60-006(c) 60 HSWAPM Seplic tank Aclive 0 Rec NFA
60-007(a) 60-007(a) 60 HSWAPM Systemalic or intent. prod. reles inaclive 1 Hazardous const. CARBC
60-007(b) 60-007(b) 60 HSWA PM Systemalic or intenl. prod. relee inactive 6 Hazardous const., other CARBC
C-60-001 C-60-001 60 AOCHFPRS Underground ltank Removed 0 NFA
C-60-002 C-60-002 60 AOCPRS Underground tank Removed 1] NFA
C-60-003 C-60-003 60 AOCPRS One-time spill Inactive 0 NFA
C-60-004 C-60-004 60 AOCHPRS Underground tank Removed 0 NFA
C-60-005 C-60-005 60 AOC/PRS Storage area Aclive 2 Hazardous const. CARBC
{(qQ) 61 001 61-001 61 AOC/PRS Storage area Aclive 0 Rec NFA

lovember 1993 o F-59 IWP, Revision 3



PRS Data for
Operabile Unit 1122
Waste Potential Potential
T ] 1990 ¢ Current Yr TA Class Site Type Status Volume (vd3) Contaminants Remediation
001(a) 33-001(a) 33-001(a) 33 HSWA Material disposal area inactive 292 Rad, hazardous const. CARBC
001(b) 33-001(b) 33-001(b) 33 HSWA Material disposal area Inactive 175 Rad, hazardous const. CARBC
D01(c) 33-001{c) 33-001(c) 33 HSWA Material disposal area Inactive 4 Rad, hazardous const. CARBC
D01 (d) 33-001(d) 33-001(d) 33 HSWA Material disposal area Inaclive 389 Rad, hazardous const. CARBC
)01 (e) 33-001(e) 33-001(e) 33 HSWA Material disposal area inaclive 0 NFA
33-001misc  33-001misc Unit does not exist 0 NFA
)02(a) 33-002(a) 33-002(a) 33 HSWA Seplic tank Active 157 Rad, hazardous const. CARBC
)02(b) 33-002(b) 33-002(b) k K} HSWA Sump Inactive 203 Rad, hazardous const. CARBC
02(c) 33-002(c) 33-002(c) 33 HSWA Sump Inactive 203 Rad, hazardous const. CARBC
33-002(d) 33-002(d) 33 HSWA PM Drain fine and outfall Inactive 1 Rad, hazardous const. CARBC
33-002(e) 33-002(e) 33 HSWA PM Drain #ine and outlall Aclive 1 Rad, hazardous const. CARBC
03(a) 33-003(a) 33-003(a) 33 HSWA Material disposal area Inactive 0 NFA
03(b)  33-003(b)  33-003(b) 33 THSWA Malerial disposal area Inactive 0 NFA
O4(a) 33-004(a) 33-004(a) 33 HSWA Septic ;yslom Active 0 NFA
04(b)  33-004(b)  33-004(b) 33  HSWA Seplic system Aclive 0 NFA
04({c) 33-004(c) 33-004(c) 33 HSWA Seplic system Active 0 NFA
04(d) 33-004(d) 33-004(d) 33 HSWA Seplic system inactive 0 NFA
D4(e) 33-004(e) 33-004(e) 33 HSWA Seepage pit inactive 0 Rec NFA
04(1) 33-004(1) 33-004(f) 33  HSWA Septlic system Inactive 0 Rec NFA
33-004(g)  33-004(g) 33  HSWAPM Oulfall Inactive 0 NFA
33-004(h) 33-004(h) 33 HSWA PM Oultaill Inactive 0 NFA
33-004(i) 33-004()) a3 HSWAPM Outtall inaclive 0 NFA
33-004¢()) 33-004(}) 33 HSWAPM Outfalt Inactive 0 NFA
33-004(k) 33-004(k) 33 HSWAPM Outfali inactive 0 NFA
33-004())  33-004(1) 33  AOCPRS Oullal Inactive 0 Rec NFA
33-004(m)  33-004(m) 33 HSWA PM Septic system Active 0 NFA
33-004(n) 33-004(n) 33 AOC/PRS Seplic system inactive 0 Rec NFA
33-004misc  33-004misc Unit does not exist 0 NFA
5(a) 33-005(a) 33-005(a) 33 HSWA PM Septic system Decommissioned 0 NFA

lovember 1993 F-61 WP, Resvision 3



PRS Data for

Operable Unit 1122

Wastle Potentiel Potentisl
1990 ¢ Current Yr TA Class Site Type Stslus Volume (Yd3) Contaminants Remaedistion
33-015 33-015 33 HSWAPM Incineratos Inactive 0 NFA 7
33-016 33-016 33 HSWA PM Sump Inactive 0 NFA
33-017 33-017 33 HSWA Operational release Inactive 0 NFA
C-33-001 C-33-001 33  AOCPRS Transformer Active 0 NFA
C-33-002 C-33-002 33 AOCPRS Transtormes Inactive 0 NFA .~

November 1993 : F-63 ,, IWP, Revision 3




¢
PRSL_.afor

Operable Unit 1129
D03(e) 35-003(e) 35-003(e) 35 HSWA Waslte water treatment facility Removed 3800 Rad, Hazardous Const. CARBC
D03(1) 35-003(1) 35-003(1) 3s HSWA Wasle waler treatment lacility Removed 3800 Rad, Hazardous Const. CARBC
003(g) 35-003(g) 35-003(g) 3s HSWA Waste water treatment facility Removed 3800 Rad, Hazardous Const. CARBC
303(h) 35-003(h) 35-003(h) 35 HSWA Wasle water treatmeni facility Removed 3800 Rad, Hazardous Const CARBC
J03(i) 35-003(i) 35-003(1) 35 HSWA Waste waler treatment lacility Removed 0 Rec NFA
)03(j) 35-003(j) 35-003(j) 35 HSWA Wasle water treatment lacility Removed 3800 Rad, Hazardous Const. CARBC
)03(k) 35-003(k) 35-003(k) 35 HSWA Waste waler lrealment facility Removed 3800 Rad, Hazardous Const. CARBC
03(1) 35-003(1) 35-003(1) 35 HSWA Wasle waler tieatment facility Removed 3800 Rad, Hazardous Const. CARBC
03(m)  35-003(m) 35-003(m) 35 HSWA Wasle waler treatment facility Removed 3800 Rad, Hazardous Const. CARBC
03(n) 35-003(n) 35-003(n) 35 HSWA Wasle water ireatment facility Inaclive 3800 Rad, Hazardous Const. CARBC :
03(0) 35-003(0) 35-003(0) 35 HSWA Wasle waler treatment tacility Removed 3800 Rad, Hazardous Const. CARBC
03(p)  35-003(p) 35-003(p) 35 HSWA Waste walter treatment lacility Decommiissioned 0 Rec NFA
03(q) 35-003(q) 35-003(q) 35 HSWA Waste water treatment facility Removed 3800 Rad, Hazardous Const. CARBC
35-003(r) 35-003(r) 35 AOCPRS Outfal Inactive 3986 Rad, Hazardous Const. CARBC
D4(a) 35-004(a) 35-004(a) 35 HSWA PM Slo:agq areas Active/lnaclive 1 Hazardous Const. CARBC
D4(b) 35-004(b) 35-004(b) 35 HSWA PM Storage areas Active/lnactive 1 Hazardous Const. CARBC
)4{c) 35-004(c) 35-004(c) 35 HSWA PM Slorage areas Active/inaclive 0 Rec NFA
}4(d) 35-004(d) 35-004(d) 35 HSWA PM Container storage area Actlive 0 Rec NFA
}(e) 35-004(e) 35-004(e) 35 HSWA Container slorage area Aclive 0 Rec NFA
)4{1) 35-004(f) 35-004(1) 35 AOCPRS Conlalner storage area inactive 0 Rec NFA
14(g) 35-004(g) 35-004(g) 3as HSWA PM Container storage area Active 1 Hazardous Const. CARBC
4(h) 35-004(h}) 35-004(h) 35 HSWA PM Container slorage area Inaclive 1 Hazardous Const. CARBC
14(1) 35-004(i) 35-004(1) 35 AOCPRS Container slorage area inaclive 0 Rec NFA
4(}) 35-004()) 35-004(j) 35 AOCPRS Container storage area Active 0 Rec NFA
35-004(k) 35-004(k) 35 AOCHRS Conlainer slorage area Active 0 Rec NFA
35-004(1) 35-004(1) 35 AOCPRS Container slorage area inactive 0 Rec NFA
35-004(m) 35-004(m) 35 AOCFRS Container slorage area Inaclive 1 Hazardous Const. CARBC
35-004(n) 35-004(n) 35 AOCPRS Contaliner storage area Active 0 Rec NFA
35-004(0) 35-004(o) 35 AOC/PRS Container storage area Active 0 Rec NFA
5(a) 35-005(a) 35-005(a) 35 ACRA Surtace impoundment Decommissioned 0 Rec NFA
5(b) 35-005(b) 35-005(b) 35 RCRA Surface impoundment Decommissioned 0 Rec NFA
November 1993 F-65 WP, Revision 3




. 35-015(b)
35-016(a)
35-016(b)
35-016(c)
35-016(d)
35-016(e)
35-016(1)
35-016(g)
35-016(h)
35-016(i)
35-016(j)
35-016(k)
35-016(1)
35-016(m)
35-016(n)
35-016(0)
35-016(p)
35-016(q)
35-017
35-018(a)
35-018(b)
C-35-001
C-35-002
C-35-003
C-35-004
C-35-005
C-35-006
C-35-007
C-35-008

1) 42 001(a)

[+ ) 42 001(b)

wember 1993

35-015(b)
35-016(a)
35-016(b)
35-016(c)
35-016(d)
35-016(e)
35-016(1)
35-016(g)
35-016(h)
35-016(1)
35-016())
35-016(k)
35-016())
35-016{m)
35-016(n)
35-016(0)
35-016 (p)
35-016(q)
35-017
35-018(a)
35-018(b)
C-35-001
C-35-002
C-35-003
C-35-004
C-35-005
C-35-006
C-35-007
C-35-008
42.001(a)

42 001 (b)

35
35
35
35
35
35
35
35
35
3s
35
35
35
35
35
35
3as
35
35
35
35
3s
35
35
35
35
35
35
35
4?2

4?2

HSWA
HSWA PM

HSWA PM
HSWA PM

HSWAPM

HSWA PM

HSWA PM

HSWA PM
HSWA PM
HSWA PM

AOC/PRS
AOCPRS
AOC/PRS
HSWA PM

HSWA PM

PRS Data for

Operable Unit 1129
Waste oil treatment Decommissioned
Drains and outfalls inactive
Outfall Active
QOuttall Inactive
Oullail Inactive
Outfall inaclive
Storm drain Active
Outlall Active
Storm drain Active
Drains and outfalls Active
Storm drain Active
Draina and outialls inactive
Storm drain Active
Drains and outfalis inactive
Storm drain Aclive
Drains and outlails Active
Oullaii Active
Drains and outfalls Aclive
Soll contamination from Reactor Decommissioned
Transtormer Unknown
Translormer Removed
Former underground storage tank  Removed
Former underground storage tank  Removed
Former underground storage tank Removed
Oil spitt Cleaned
Oil spilt Cleaned
Organic spill Removed
Unknown spill Unknown
Leaking lranstormer Unknown

Incinerator complex.

Incinerator complex

F-67

Decommissioned

Decommissioned

556
47
47
47
47
93
94
93
101
94
48
46
48
83
48
96
93
315
1157

©C © © © 6 6 © © © ©

3161

Hazardous Const.
Hazardous Const.
Hazardous Consl.
Hazardous Const.
Hazardous Consl.
Hazardous Consl.
Hazardous Const.
Hazardous Const.
Hazardous Const.
Hazardous Const.
Hazardous Const.
Hazardous Const.
Aad, Hazardous Const.
Hazardous Const.
Hazaidous Consl.
Hazardous Const.
Hazardous Const.
Rad, Hazardous Const.
Rad, Hazardous Cons!.

SEE RN R R R IR R R R R R LY

g
3

5%’%’”’
$3%%

Rad, Hazardous Const., othe
Rec NFA
ARad, Hazardous Const.

Rad, Hazardous Const

IWP, Revision 3



001(b)  52-001(b)
001(c)  52-001(c)
001(d)  52-001(d)
002(a)  52-002(a)
002(c)  52-002(b)
002(d)  52-002(c)

002(e)  52-002(d)
002(1)  52-002(e)
)02(h)  52-002(b)
02(i)  52-002(b)
02())  52-002(1)
02(k)  63-001(b)

§2-002(g)
03 52-003
04 52-004
C-52-001
C-52-002
01 55-001
02 55-002(a)
D2 55-002(b)
(K] 65-003
)4 55-004
1 55-005
)6 55-008
)7 55-007
8 55-008
9(a)**
a(b)"*
0 5% 009
55 410

Novermber 1993

52-001(b)
52-001(c)
52-001(d)
52-002(a)
52-002(b)
52-002(c)
52-002(d)
52-002(e)
52-002(b)
52-002(b)
52-002(1)
63-001(b)
52-002(g)
52-003
52-004
C-52-001
C-52-002
55-001
55-002(a)
55-002(b)
55-002(c)
55-003
55-004
55-005
55-006
55-007
55-008

55 009

55 010

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
55
55
55
55
55
55
55
55
55
55

55
55

HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA PM
HSWA PM
HSWA PM

HSWA PM

HSWA PM
AOC/PRS

Uthrex equip.

Uthrex equip.

Uthrex equip.

Seplic system

Septic system

Seplic system

Septic system

Seplic system

Seplic sysiem

Seplic system

Seplic system

Seplic system

Seplic sysiem

Waste lreatment facility
Evaporgtor
Translmr;wr
Transformer

Cement plant

Rad wasle slorage area
Rad wasle slorage area
Rad wasle storage area
Containment area
Evaporator

Filtration Unit

Glass Breaker

Thermal treatment unit
Sumps and tanks
““Delisted in 1989
“*Delisted in 1989
Sumps and tanks

Solvent spills

PRS Data for
Operable Unit 1129

F-69

Decommissioned
Decommissioned
Inactive

Active

Active

Unknown
Unknown

Aclive

Aclive

Aclive

Active

Aclive

Active
Decommissioned
Inactive

Active

Active

Active

Active

Aclive

Aclive

Active

Active

Active

Active

Active

Active

Unknown

Inactive

Rad, hazardous const.

Hazardous Consl.

Rad, Hazardous Const.

Rec NFA
Rec NFA
Rec NFA

Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA

Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rac NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA

Rec NFA

IWP, Revision 3



PRS Data for

Operable Unit 1130
Waste Potential Potentisl
1990 & Current Yr TA Class Site Type Statlus Volume (Yd3) Contaminants Remediation
36-001 36-001 38 HSWA Malerial disposal area inactive 13777 Rad, hazardous const., HE NFA
36-002 36-002 36 HSWA Sump Active ] Hazardous const., HE CARBC
(a) 36-003(a) 36-003(a) 36 HSWA Septic system Active 1330 Rad, hazardous const. IS:1C
(b) 36-003(b) 36-003(b) 38 HSWA Seplic system Active 0 NFA
(c) 36-003(c) 36-003(c) 36 HSWA Seplic system Aclive 0 rec NFA
36-003(d) 36-003(d) 36 AOCHRS Seplic system Active 0 rac NFA
(a) 36-004(a) 36-004(a) 36 AOC/PRS Flring site Aclive 2327 Aad, hazardous const., HE Del. D&D
(b)  36-004(b)  36-004(b) 36 AOCPRS Firing site Aclive 2327 Rad, hazardous const., HE Det. D&D
{c) 36-004(c) 36-004(c) 36 ACRA Firing sile Actlive 20943 Rad, hazasdous const , HE ‘ Del. D&D
(d) 36-004(d) 36-004(d) 36 AOCPRS Flring sile Active - 9493 Rad, hazardous const., HE Det. D&D
{(e) 36-004(e) 36-004(e) 36 AOCPRS Flring site Inactive 2327 Rad, hazardous const., HE Del. D&D
36-004(1) 36-004(1) 36 AOCPRS Firing site Active 20943 Rad, hazardous const., HE Det. D&D
> 36-005 36-005 36 .HSWA Surface disposal sile Actlive 833 Rad, hazardous const. CARBC
] 36-006 36-006 36 HSWAPM Surface disposal sile inactive 139 Hazardous consl. Del. DAD
/(a) 38-007(a) 36-007(a) 36 RCRA Storage area Active 0 rec NFA
7{b) 36-007(b) 36-007(b) 36 ACRA Storage aea Active V] rec NFA
7{c) 36-007(c) 36-007(c) 36 RCRA Slorage erea Active 0 1ec NFA
7(d)  36-007(d) 36-007(d) 36 RORA Storage area Active 0 tac NFA
7{e) 36-007(e) 36-007(e) 36 RCRA Storage area Aclive 8 Hazardous const., HE rac NFA
7()  36-007(1)  36-007(f) 38 ROAA Storage aea ' inactive 8 Hazardous const., HE 1ec NFA
8 36-004(c) 36-004(c) Same as 36-004(c) 0 NFA
{0) 36-009° 27-003 27 Same as 27-003 0 NFA
C-36-001 C-36-001 k1] AOCPRS Containment vessel inactive 4] Del. D&D
C-36-002 C-36-002 36 AOCFRS Surface disposal Inactive 0 1ec NFA
C-36-003 C-36-003 36 AOCFPRS Storm drainages Aclive 0 NFA
C-36-006(e) C-38-006(e) 36 AOCHPRS Firing site Active 2300 Rad, hazardous const , HE Del D&AD

November 1993 ' ; F-71 . IWP, Revision 3



p2(g)  39-007(c)

D2(h)  39-007(d)
39-007(e)
39-008
39-009
C-39-001
C-39-002

November 1993

Current Yr

39-007(c)
39-007(d)
39-007(e)
39-008
39-009
C-39-001
C-39-002

TA

39
39
39
39
k1)
39
39

Class

AOC/PRS

Site Type

tiorage area
Slorage area
Storage area
Firing range
Outlail
One-time spill
One-time spill

PRS Luta for

Operable Unit 1132

Waste
Status Volums (Yd3)
Inactive 0
Inactive o /
Inactive o _
Inactive [+
Active V] al
Removed 0o~
Removed [

F-73

Potential
Contaminants

Potential
Remediation

Rec NFA
NFA
Rec NFA

IWP, Revision 3



{b)

{c)

(d)

1{e)

H(1)

1(9)
10!

1990 #

46-001
46-002

46-003(a)
46-003(b)
46-003(c)
46-003(d)
46-003(e)
46-003(1)
46-003(g)
46-003(h)
46-004(a)

46-004(b)

48-004(c)

46-004(d)

46-004(e)
46-004(1)
46-004(g)
46-004(h)
46-004(i)
46-004(})
46-004(k)
46-004(1)
46-004(m)
46-004(n)
46-004(0)

vovember 1993

Current Yr

46-001
46-002
46-003(a)
46-003(b)
46-003(c)
46-003(d)
46-003(e)
46-003(!)
46-003(g)
46-003(h)
46-004(a)
46-004(a2)
46-004(b)
46-004(b2)
46-004(c)
46-004(c2)
46-004(d)
46-004(d2)
46-004(0)
46-004(1)
46-004(g)
46-004(h)
46-004(1)
46-004())
46-004(k)
46-004(1)
46-004(m)
46-004(n)
46-004(0)

TA

46
46
46
48
46
46
48
48
48
46
46
48
48
48
48
48
48
46
46
T
46
48
48
46
4
48
46
46
46

Class

HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA
HSWA PM
HSWA
HSWAPM

. HSWA

HSWA PM
HSWA
HSWAPM
HSWA
HSWA PM
HSWA
HSWA
HSWA
HSWA
HSWA PM
HSWAPM

HSWA PM
HSWA PM
AOCPRS
AOC/PRS

Operabls Unit 1140

Site Type Status
Aboveground tank inactive
Surface impoundment Actlive
Seplic system Inactive
Seplic syslem Inactive
Septic system inactive
Seplic system Inactive
Seplic system inactive
Seplic system Inactive
Seplic system Active
Operalional release Active
Waste line Inaclive
Outtall Active
Operational release Inactive
Operational release Active
Sump Active
Outlall Active
Sump Actlive
Stack emissions Inactive
Sump Active
Outtall Active

OultaW/Stack Emissions
OutlaWStack Emissions
Outlal
Outtall
Outlall
Outtail
Outtall
Quttall
Outlail

PRS Data for

Act./Inactive
Act./Inaclive
Inactive
Active
Active
tnactive
Aclive
Inactive

Aclive

F-75

Waste
Volumse (Yd3)

0
37

0
0
0
7
o
0
0
0
0
0
0
0

117
0
58

o
GQ

c © 0o ®© © ©6 &6 © O ©

Potentlal
Conlaminants

Rad, haz. const., other

Rad, haz. const., other

Rad, haz. const., other

Rad, haz. cunst., other

Rad, haz. const., other

Potentlal
Remediation

Rec NFA

Rec NFA
NFA
Rec NFA

Rec NFA
Rec NFA
Rec NFA
Rec NFA

Rec NFA
Rec NFA

IWP, Revision 3
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PRS. _.for
Operabie Unit 1140
Waste Potentlal Potential
3 & 1990 # Current Yr TA  Class Site Type Status Volume (Yd3) Contaminants Remediation
46-009(b) 46-009(b) 46 HSWA PM Surlace disposal inactive 0 - NFA
46-010(a)  46-010(a) 46 AOCPRS  Slorage area Active o~ Rec NFA
46-010(b) 46-010(b) 48 AOCHRS Storage area Inactive 0 - . Rec NFA
46-010(c) 46-010(c) 48 AOCPRS Slorage area Aclive o - Rec NFA
46-010(d) 46-010(d) 46 HSWA PM Operation release Active 0o_ NFA
46-010(e) 46-010(e) 46 AOCPRS Storage area Active 0 . Rec NFA
46-010(1) 46-010(f) 46 AOCPRS Storage area Active 0. Rec NFA
46-010misc  46-010misc 48 AOC/PRS Slorage area Inactive 0. Rec NFA
C-46-001 C-46-001 46 AOCPRS One-time spill Inactive L] . NFA
C-46-002 C-46-002 46 AOCPRS Stack Emissions inaclive 0- NFA
C-46-003 C-48-003 46 AOC/PRS Stack Emissions Inactive 0, NFA

lovernber 1993 F-77 IWP, Ravision 3



PRS Data for

Operable Unit 1147
Waste Potential Potential
] 1990 & Current Yr TA Class Site Type Status Volume (Yd3) Contaminants Remediation
50-001(a) 50-001(a) 50 001HSWA Wasle treatment faclility Active 10962 Rad, hazardous const. CARBC
50-001(b) 50-001(b) 50 AOCFPRS Wasle lines and manholes  Active 77 Rad, hazardous const. CARBC
(a) 50-002(a) 50-002(a) 50 HSWA Undeirground tanks Active 954 Rad, hazardous const. CARBC
(c)  50-002(b)  50-002(b) 50  002(c) HSWA Underground tank Active 15 Rad, hazardous consl. CAFBC
(d) 50-002(c) 50-002(c) 50 002(d) HSWA Underground lank Active 15 Rad, hazardous const. CARBC
50-002(d) 50-002(d) 50 AOCHRS Underground tank Active 34 Hazardous const. CARBC
(a) 50-003(a) 50-003(a) 50 AOCPRS Slorage area Aclive 163 Rad, hazardous const. Det D&D
J(b) 50-003(b) 50-003(b) 50 RCRA Slorage area Active 0 Rec NFa
}(c) 50-003(c) 50-003(c) 50 RCRA Slorage area Aclive 0 Rec NFA
3(d)  50-003(d)  50-003(d) 50 ROAA Slorage asea Active 0 Rec NFA
}(e) 50-003(0) 50-003(e) 50 RCRA Slorage area Inactive (4] Rec NFA
1 50-004(a) 50-004(a) 50 O004HSWA Waste lines Decommissioned 4 Rad, hazardous const. CARBC
2(b) 50-004(b) 50-004(b) 50 . 002(b)HSWA Underground tanks Decommissioned 37 Rad, hazardous const. CARBC
50-004(c) 50-004(c) 50 HSWAPM Waste lines Decommissioned 26 Rad, hazardous consl. CARBC
5 50-005 50-005 50 RCRA Wasle lreatment facliity Active 0 Rec NFA
B 50-006(a) 50-006(a) 50 006HSWA Operational release Aclive 86 Rad, hazardous const. CARBC
50-006(b) 50-006(b) 50 AOCPRS Operational release Decommissioned o Rec NFA
50-006(c) 50-006(c) 50 O06HSWA Operational release Active 963 Rad, hazardous const. - CAFBC
6 50-006(d) 50-006({d) 50 006HSWA Effluent discharge Active 205875 Rad, hazardous consl. cAFBC
50-008(e) 50-006(e) 60 AOCFPRS Aboveground lank Decommissioned 0 Rec NFA
7 50-007 50-007 50 FRORA incinerator Active 0 NFA
8 50-008 50-008 50 RFAA Reduction site Active 0 NFA
9 50-009 50-009 50 HSWA Material disposal area Inactive 135185 Rad, hazardous const. siIC
0 50-010 50-010 50 AOCHRS Decontamination lacility Active 367 Rad, hazardous const. Del D&D
1(a) 50-011(a) 50-011(a) 50 HSWA Seplic system Decommissioned 22 Rad, hazardous const. CARBC
1({b) 50-011{a) 50-011(a) 50 HSWA Seplic system Decommissioned 22 Rad, hazardous const. CARBC
1(c) 50-011(a) 50-011(a) 50 HSWA Seplic system Decommissioned 22 Rad, hazardous const. CARBC
50-011(b) 50-011(b) 50 AOCPRS Septic system Active 5 Rad, hazardous const. Det D&D
50-011misc.  50-01imisc. Does not exist 0 NFA
November 1993 F-79 IWP, Revision 3



, { ™%
‘ PRS Luia for
Operable Unit 1148
Waste Potential Potential
)08 # 1980 » Current Yr TA Class Site Type Status Volume (Yd3) Contaminants RAemediation
-001 51-001 51-001 51 AOC/PRS Septic system Active 1 Hazardous const. CARBC
-002(a) 51-002(a) 51-002(a) 51 AOCHPRS Usage site Aclive 0 Rec NFA
-002(b)  51-002(b)  51-002(b) 51 AOC/PRS Usage site Aclive 0 Rec NFA
C-51-001 C-51-001 5% AOCPRS Storage area Aclive [+] Rec NFA
C-51-002 C-51-002 51 AOC/PRS Bulldings Removed 0 Rec NFA
-001(a) 54-001(a) 54-001(a) 54 HSWA Storage area Aclive 15 Hazardous const. Del. D&D
-001(b) 54-001(b) 54-001(b) 64 AOC/PRS Storage area Aclive 8 Hazardous const. Det. D&D
-001(c) 54-001(c) 54-001(c) 54 HSWA Slorage area inaclive 0 Rec NFA
001(d) 64-001(d) 54-001(d) 54 AOCPAS Storage area Active 59 Hazardous const., other Def. D&D
001(e) 54-001(e) 54-001(e) 54 AOCPRS Slorage area Active 111 Hazardous const Del. D&D
54-001(1) 54-001(f) 54  AOCFRS Storage area Active 0 Rec NFA
002 54-002 54-002 54 AOC/PRS Storage area Aclive 7 Hazardous const. Det. D&D
003(a) 54-003(a) 54-003(a) . deleted in SWMU feport, addressed as 54-014, 54-017, 54-018, and 54-019. NFA
004 54-004 54-004 54 HSWA Material disposal area, except sh. 9 inactive 432 Rad, hazardous const., HE 5IC
005 54-005 54-005 54 HSWA Material disposal area Aclive 14154 Rad, haz. const., HE, other 5.C
D06 54-006 54-008 54 HSWA Material disposal area inactive 20087 Rad, haz. const., HE, other S.IC
)07(a) 54-007(a) 54-007(a) 54 HSWA Septic sysiem Active 40 Rad, hazardous const. 5.C
)O7(b) 54-007(b) 54-007(b) 54 HSWA Seplic system Aclive V] Rec NFA
)07(c) $4-007(c) 54-007(c) 54  HSWA Seplic system Active 36 Hazardous const. CARBC
54-007(d) 54-007(d) 54 AOC/PRS Septic system Aclive 14 Hazardous consl. CARBC
54-007(e) 54-007(e) 54  AOCHPRS Seplic system Active 22 Hazardous const. CARBC
54-007misc  54-007misc 54 Unit does not exist 0 NFA
08 54-008 54-008 54 AOC/PRS Underground tank Aclive [+] Rec NFA
09 54-009 54-009 54 RCRA PM Aboveground tank Aclive 6 Hazardous const. Del. DAD
10 64-010 54-010 54 AOCPRS Underground tank Active 0 Rec NFA
12 54-012(a) 54-012(a) 54 AOC/PRS Reduction site Aclive 1 Rad, hazardous const. CARBC
54-012(b)  54-012(b) 54 HSWA PM Reduction site Active 4 Hazardous const. CAHBC
13 54-013(a) 54-013(a) 54 013 HSWA Decontamination lacility inactive 0 Rac NFA
64-013(b)  54-013(b) 54 HSWA PM Disposal Pit Inaclive 56 Rad, hazardous const sC

November 1993 F-81 IWP, Revision 3



) 1990 #

(8) 57-001(a)

(b)  57-001(b)

(c) 57-001(c)

! §7-002

} §7-003

] 57-004(a)
57-004(b)

] 57-005

lovember 1993

Current Yr

57-001(a)
57-001(b)
57-001(c)
57-002
57-003
57-004(a)
57-004(b)
57-005

TA

57
57
57
57
57
57
57
57

Class

PRS Data for

Operable Unit 1154

Site Type Status
Surtace impoundment Decommissioned
Surface impoundment Decommiissioned
Surlace impoundment Decommissioned
Landtill Active
Storage area Active
Surface impoundment Active
Surlace impoundment Active
Filter system Active

F-83

Waste
Volume (Yd3)
[+]

300
300
6667

300
356

Potential
Contaminants

Hazardous consl.

Hazardous const.

Potential
Remediation

Rec NFA
CAFBC
CAaFBC
CARBC

Rec NFA

Del. D&D
Rec NFA

IWP, Revision 3



£ £ P
PRS Lata tor
Operable Unit 1157
Waste Potentisl Potential

1990 # Current Yr TA Class Site Type Stalus Volume (Yd3) Contaminants Remediation
C-8-001 c-8-001 8 AOC/PRS Building Removed 0 Rec NFA
C-8-002 C-8-002 8 AOC/PRS Building Removed 0 Rec NFA
C-8-003 C-8-003 8 AOC/PRS Building Removed 0 Rec NFA
C-8-004 C-8-004 8 AOCPRS Bullding Removed 0 Rec NFA
C-8-005 C-8-005 8 AOC/PRS Building Removed 0 Rec NFA
C-8-006 C-8-008 8 AOCPRS Building Removed 0 Rec NFA
C-8-007 C-8-007 8 AOC/PRS Buiiding Removed 0 Rec NFA
C-8-008 C-8-008 8 AOC/PRS Bullding Removed 0 Rec NFA
C-8-009 C-8-009 8 AOCPRS Buiiding Removed 0 Rec NFA
C-8-010 C-8-010 8 AOCPRS Buiiding Removed 10 Hazardous consl. CARBC
C-8-011 C-8-011 8 AOCHPRS Bullding Removed 0 Rec NFA
C-8-012 C-8-012 8 AOC/PRS Building Removed 0 Rec NFA
C-8-013 C-8-013 8 . AOCPRS Building Removed [} Rec NFA
C-8-014 C-8-014 8 AOCPRS Laboralory Active 5 Hazardous const. Det. D&AD
C-8-015 C-8-015 8 AOCPRS Bullding Inaclive 0 Rec NFA
C-8-016 C-8-018 8 AOCPRS Building Active 0 Rec NFA
C-8-017 C-8-017 8 AOC/PRS Storage area Aclive 0 Rec NFA
Cc-8-018 C-8-018 8 AOC/PRS Storage area Actlive 0 Rec NFA
C-8-019 C-8-019 8 AOC/PRS Storage area Aclive 0 Rec NFA
C-8-020 C-8-020 8 AOCPRS Disposal area Inactive 0 Rec NFA i
9-001(a) 9-001(a) 9 HSWAPM Firng sites Decommissioned 24 Rad, hazardous const., HE CARBC

; 9-001({b) 9-001(b) 9 HSWAPM Firing sites Decommissionad 36 Rad, hazardous const , HE CARBC

; 9-001(c) 8-001(c) 9 HSWA PM Firng sites Decommissioned 43 Rad, hazardous consl., HE CARBC

) 9-001(d) 9-001(d) ) HSWAPM Firing sites Decommissioned 37 Rad, hazardous const., HE CARBC
9-002 9-002 9 HSWA PM Burn pit Decommissioned 89 Rad, hazardous const , HE CARBC

) 9-003(a) 9-003(a) 9 HSWA Setlling tank Decommissioned 2 Rad. hazardous const., HE CAFRBC

) 8-003(b) 9-003(b) 9 HSWA Seltling tank Decommissioned 2 Rad, hazardous const, HE CARBC

) 9 DU 9 003(c) 8 HSWA Electric manhole Decommussioned 0 Rec NFA

) 9 003(1) 9-003(9) 8 HSWA Settling lank Decomimissioned 7 Hazardous const., HE CARBC

vember 1993 F-85 IWP, Revision 3



1990 #

9-007
8-008(a)
2-008(b)
9-009
9-010(a)
9-010(b)
9-010(c)
9-011(a)
9-011(b)
9-011(c)
9-012
9-013
9-014
9-015
9-016
C-9-001
C-9-002
C-9-003
C-9-004
C-9-005
C-9-006
C-9-007
C-9-008
C-9-009
C-9-010
C-9-011
69-001
64 002(a)

68 002(b)

wembs 193

Current Yr

9-007
9-008(a)
9-008(b)
9-009
9-010(a)
9-010(b)
9-010(c)
9-011(s)
9-011(b)
9-011(c)
9-012
9-013
9-014
9-015
9-016
C-9-001
C-9-002
C-9-003
C-9-004
C-9-005
C-9-008
C-9-007
C-9-008
C-9-009
C-9-010
c-8-011
69001
69-002(8a)
69-002(b)

69
68

HSWA

008HSWA
HSWA

PRS Data for

Operable Unit 1157

Site Type Status
Basket pit Inactive
Surface impoundment inaclive
Surface impoundment Inaclive
Surtace impoundment inactive
Slorage area inactive
Storage area Removed
Storage area inactive
Siorage area Removed
Storage area Inactive
Slorage area inactive
Disposal pit inactive
Matedal disposal area Inactive
Firing sile Decommissioned
Manhole Decommissioned
Underground tank Decommissioned
Soll contamination Active
Bulldings Removed
Buildings Removed
Bullding Removed
Buiiding Removed
Bulldings Removed
Building Removed
Underground tank Remaved
Non-intentional release Aclive
Burmn site inactive
Burn site Inactive
Incinerator and assoc. equip. Inactive
Septic sysiem Active
Seplic system Aclive

F-A7

Waste
Volume (Yd3)

0
0
217
627

13

1111
576
70

370

® o 0o &6 © © 0O © © © ©

o ©

Potentlal

Contaminants

Rad
Rad
Hazardous consl., HE
Hazardous const., HE

Hazardous const., HE
Hazardous const., HE

Rad, hazardous const., HE
Aad, haz. const., HE, other

Hazardous const., HE

Hazardous const.

Hazardous const.

Potentlal
Remaedilation

Rec NFA
Rec NFA
CcARBC
CARBC
CARBC
CARBC
Rec NFA
Rec NFA

sSC

Rec NFA
Rec NFA

Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA
Rec NFA

IWP, Revision 3
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APPENDIX E

Tables of Wells and Springs in the Los Alamos Area

Note: This is a preliminary effort to compile data on wells and springs in and around
the Los Alamos National Laboratory. Existing information will be included as it is
found. This table will be updated to include locations and information on new wells
drilled and new springs discovered during the implementation of the Groundwater
Protection Management Program.



y

Wells in Los Alamos and Surrounding Area

STATION DATE INSTALLED X-COORDINATE Y-COORDINATE ELEVATION DEPTH CASE SCREEN INTERVAL PURPOSE COMMENTS

Main
BW-1new 1877 1667244 1759262 5500
BW-1old 1971 1674752 1750044 5860
BW-2 new 1977 1668044 1757062 5535 Flowing
BW-2 old 16696844 1756262 5620
BW-3 1972 1670290 1756005 5620
Bw-4 1972 1672031 17533687 5850 Flowing
BW-S 1672116 1750041 5660
BW-8 1972 1674202 1752800 §720 Fiowing
BW-7 1972 1874157 1756217 5710
DT-10 1960 1628088 1754449 7020 1408 1080-1380 Test To be plugged
DT-5A 1960 1625310 1754780 7144 1821 1172-1382 Test To be plugged
DT-9 19860 1628084 1751403 6936 1501 1040-1500 Test To be plugged
Eleven Hundred 19527 1666744 1726162 6638 1088 Stock Also calted Trick Well
G-1 1850 1656181 1783609 5973 2000 282-1880 Supply
G-1A 1954 16855241 1784353 6014 1519 272-1513 Supply
G-2 1954 1654210 1785123 6056 1970 281-1960 Supply
G-3 1651 1651676 1786218 6130 1792 441-1785 Supply Not on line
G-4 1951 1648949 1786452 6229 1830 426-1925 Supply
GS 1951 1646950 1787807 6306 1840 462-1830 Supply
G6 1964 1644824 1786851 6422 1530 Supply
LAY 1946 1688082 1776027 5624 870 60-865 Supply Plugged 1993
LA18 1960 1668248 1776952 5802 1750 326-1690 Supply No pump
LA-2 1848 1666024 1777219 5651 870 105-865 Supply Pump
LA-3 1047 16685091 1777185 8578 870 105-865 Supply Plugged 1093
LA-4 1848 1657448 1771233 5075 1064 754-1964 Supply Plugged 1993
LA-S 1848 1650826 1772633 5840 1750 440-1740 Observation No pump
A6 1848 1662882 1774503 5770 1490 4201778 Supply Plugged 1993
McKinney 1675247 1750237 6050
o1 1991 1649396 1772232 6396 2497 1017-2477 Supply

a4 1991 1637337 1772995 6627 2506 1115.2598 Supply
vy 1965 1647734 1768112 6520 2499 945-2479 Supply




STATION DATE INSTALLED X-COORDINATE Y-COORDINATE ELEVATION DEPTH CASE SCREEN INTERVAL PURPOSE COMMENTS

PM-2 1965 1638788 1760328 6715 2300 1001-2280 Supply

M3 1966 1642631 1769426 6840 2552 956-2532 Supply

PM-4 1981 1635717 1764674 6920 2875 1260-2854 Supply

PM-5 1982 1633083 1767809 7005 3003 1440-3072 Supply

RGT-2 1946 1674678 1780561 5525 Test Hole Open hole
RGT-3 1948 1674074 1780579 5545 Test Hole Open hole

RGT4 1846 1675268 1761956 5837 Test Hole Open hole

SF-2A 1886 1667580 1758621 5540 1872 1850-1860 - Observation

SF-3A 1987 1604344 1766562 5480 284 274-284 Observation

SF-4A 1988 1567744 1780862 5470 280 260-270 Observation

SF-5A 1988 1581244 1799062 5455 300 280-290 Observation

Skiltet 1972 1674857 1761450 5860 1700 Observation Recorder 1972
TW-1 1950 1650041 1772077 63689 642 832642 Test To be plugged
TW-2 1949 1834231 1777268 6648 834 779-789 Test Screen removed 1990; to be plugged
TW-3 1049 1637727 1773138 8595 815 805-815 Test To be plugged
TW-4 1850 16824028 1777680 7256 1205 1195-1205 Test To be plugged
Tw-s 1960 1632574 1769507 6878 1085 953-1085 Test Tobe plugged

intermediate

LADP-3 1963 1632989 1773468 8755 328 316-326 Test To be plugged
LADP-4 1993 1775718 1633176 7061 Test

TWAAA 1950 1650057 1772068 6369 25 215225 Test Tobe phigged
TW-2A 1049 1634185 1777288 6650 132 127-132 Test To be plugged

Alluvial

APCO-1 1990 1649210 1773020 6368 197 47147 Observation HSWA Special Permit
cDBo-1 1985 1637988 1760844 6758 13 513 Observation

CcDBO-2 1885 1638119 1761103 6748 12 6-18 Observation

CcDBO-3 1985 1640677 1750611 6670 12 212 Observation

CDBO-4 1985 1645475 1758547 6565 12 8-12 Observation

CDBO-5 1992 1633583 1765818 6879 17 77 Observation

CDBO-6 1992 1636209 1764760 6817 49 34-44 Observation Water ¥om PM-4 pump starksp
CDBO-7 1992 1637400 1763301 6871 44. 29-39 Obseivation Water ¥om Pm-4 pump startup
CcDBO 8 1992 1639294 1762366 6722 23 13-23 Observahon

CuBO 9 1892 16521189 1759703 6634 34 1929 Observation




STATION DATE INSTALLED X-COORDINATE Y-COORDINATE ELEVATION DEPTH CASE SCREEN INTERVAL PURPOSE COMMENTS
FCO-1 1986 1642412 1751182 6509 124 24124 Observation Dry, HSWA Special Permit
LAOCO3 1994 1624799 1774512 6968 833 59-109 Obsesvation
LAC-06 1864 1626748 1774333 €910 1054 80130 Observation
LAO-0.8 1984 1627700 1774275 6887 75 75125 Observation
LAO-0 91 18684 1826654 1774207 6862 95 95-145 Observation
LAO1 1966 1628305 1773856 6838 254 8-28 QGbservation
LAO-12 1969 1632644 1773056 6740 18 8-18 Observation
LtAO-18 1969 1635448 1172661 6680 18 8-18 Observation
LAO-2 1966 1637608 1773006 6503 29 1232 Observation
LAO-3 1966 1638011 1773008 a578 24 16-32 Observation
LAO-3A 1989 1637081 1773100 e579 15 47147 Observation
LAO-4 1966 1640752 1772728 6518 24 14-24 QObservation
LAO-45 1968 1643850 1772088 6452 40 10-40 Observation Obstrucion in woll
LAO-4.5A 1888 1843500 1772052 6460 185 85-185 Observation Ory, HSWA Special Pemnit
LAC-4.58 1989 1643512 1772055 6459 349 2490349 Observation Ory; HSWA Special Permit
LAO-4.5C 1989 1643547 1772077 6458 233 133-233 Observation HSWA Spacial Permit
LAO-S 1966 16846203 1771425 6365 25 525 Observation Ory
LAO-8 1968 1846222 1771330 6305 18 8-18 QObservation Dry
LAO-6A 1088 1648222 1771344 6398 142 42142 Observation HSWA Special Permit
LAOC-B 1884 1615149 1775170 7R3 14.24 118288 Observation
LAO-C 1970 1622158 1775250 7050 122 313 QObservation
LAOR-1 1628595 1774282 6865 Observation
LAOR-2 1628875 1774202 6853 Observation
MCO-12 1971 1640444 1768162 6702 108 88-108 Observation Repiaces originai MCO-12
MCO-13 1980 1841280 17687460 6674 107 87-107 Observation Ory
MCO-2 1860 1634044 1768652 7133 [} 29 Observation Abandoned
MCO-3 1987 1627363 1770227 7053 12 212 Observation
MCO-4 1963 1631214 1769788 6900 19 1419 Observation
MCO-4A 1989 1632029 1769700 6888 194 94-194 Observation HSWA Special Pemit
MCO-48 1980 1632038 1769697 6888 338 89-289 Observation HSWA Special Permit
MCO-5 1965 1632466 1769538 6848 48 2146 Observation
MCO-8 1974 1633635 1769013 6878 47 27-47 Observation Replaces oniginal MCO-6
MCO-6 5A 1961 1834144 1768762 6840 45 2545 Observation
MCO-6 58 1961 1624144 1768762 6839 42 22-42 Observation
MCO 6A 1989 1633633 1768962 6850 36 227327 Observation HSWA Spectal Permit




STATION DATE INSTALLED X-COORDINATE Y-COORDINATE ELEVATION DEPTH CASE SCREEN INTERVAL PURPOSE COMMENTS

MCO-68 1890 1633631 1768984 6850 471 2242 Observation  HSWA Special Permit
MCO-7 1960 1634518 1768510 6827 ) 30-69 Observation

MCO-75 1961 1635455 1768441 6808 60 35.60 Observation

MCO-7A 1989 1634503 1768509 6628 448 348448 Observation  HSWA Special Permit
MCO-8 1960 1636021 1768529 6796 84 64.84 Observation  Damaged beyond repair 1976
MCO-82 1961 1636044 1768562 6762 70 60-70 Observation

MCO-9 19061 1638058 1768371 6147 55 4555 Observation  Dry

MCO-95 1961 1628844 1768362 6740 ") 2646 Observation Oy

PCO-1 1985 1637919 1756991 6687 1223 43123 Obsarvation

PCO-2 1985 1641700 1757443 6618 95 1595 Observation

PCO3 1985 1646089 1755480 6547 17 57417 Observation

PO-38 1956 1642444 1776062 6250 59 49.50 Observation

PO-4A 1956 1641044 1775762 8524 21 1221 Observation

PO4B 1956 1625444 1770182 6542 36 3138 Observation

POTO4C 1989 1636644 1757062 6620 - 28-38 Observation

SCO-1 1980 1842208 1769502 0619 193 93183 Observation Dy HSWA Special Permit
sco-2 1980 1847250 1767864 6501 194 9.4-10.4 Observation  Dry: HSWA Special Permit
SIMO-1 1990 1641780 1766653 8650 104 50-80 Observation  Ory

1SCO1 1961 1633344 1768462 6857 35 15-35 Observation

WCOo-1 1989 1632759 1755069 6616 344 244344 Observation  Dry: HSWA Spacial Pemit
WCOo-2 1980 1636870 1753228 6625 235 135235 Observation  Dry. HSWA Speciat Permit
wco-3 1988 1640213 1750620 - 8436 124 814 Obsevation Dy

No map designation

LAO-0.7 Observation

MCO-4 9 1973 1632372 1769600 6880 30 Obsarvation
MT-1 1088 1635263 1768496 6812 '™ 30.59 Test "
MT-2 1988 1636022 1768547 o707 64 44.54 Tost

MT3 1988 1635062 1768650 6797 74 4484 Test

MT-4 1988 1636558 1768834 6785 74 5464 Tost

POTO-4A 1989 1638644 1757062 6620 174 154-164 Obseivation

POTO-4B 1988 1638644 1757062 6620 ) 79-80 Observation

POTO-5A 1989 1838644 1757062 6620 778 5758675 QObservation

POTO-5B 1989 1636644 1757062 6620 27 7-17 Observation

SF-28 1986 1667580 1758621 5540 824 802-812 Observation

SF 2C 1986 16687580 1758621 5540 356 324-334 Observation




STATION DATE INSTALLED X-COORDINATE Y-COORDINATE ELEVATION

DEPTH CASE SCREEN INTERVAL

PURPOSE COMMENTS

SF.38 1988

SF-3C 1988

SF-48B 1988

SF-4C 19688

SF-58 1688

SF-5C 1888
Fenton Hill

FH-1 1976

Location 27

Location 4

Location 42

Location 47

Location 48

Location 53

Location 54

Location 55

No map designation

FH-2 1880

FH-3 18680

1587244
1584244
1571244
1570244
1584244
1604144

1515244
1524144
1522444
1521644
1524844
1524844
1520044
1528444
1528744

1515244
1515244

1778082
1773062
1788062
1804062
1794062
1762562

1775862
1773662
1773062
1772362
1770762
1771262
1776762
1776262
1776662

1775862
1775862

5480
5480
5470
5470
5455
5455

7650
7760
7840
7640
7830
7835
7785
7805

169 149-159
60 40-50
110 110-120
60 40-50
160 140-150
69 49-59
450

450

480

Observation
Observation
Observation
Observation
Observation

Observation

Supply

Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation

Supply
Supply

Flowing

Artesian well overfiow fom tank
Hotheins, Community water source
Goldstone welt

Lewis welt

La Cusva umber yard wed

Crane, Sulphur Creeh well

Hansen, Sulphur Creek well
Olsen, Suiphur Creek welt




s in Los Alamos Area

STATION DESCRIPTION X-COORDINATE Y-COORDINATE ELEVATION
Alluvial
Water Canyon Gallery Flank of mountains 1604144 1762562 B00O
Intermediate
Basalt Spnng Lower LA Canyon 1658544 1770762 6000
Main
Ancho Spring Group | 1645644 1739062 5700
Doe Spring Group H 1642325 1733508 5600
Indian Spnng Lower LA Canyon 1665044 1777262 5640
La Mesita Spring Group IV 1656544 1770782 5580
Rio Spring 1 Group 11} 1667928 1767857 5615
Rio Spring 10 Group |l 1638023 1728162 5360
Rio Spring 2 Group W 1667312 1766348 5600
Rio Spring 3 Group | 1661487 1753562 5560
Rio Spring 3A Group | 1661520 1753208 5560
Rio Spring 3AA Group | 1861201 1751050 5560
Rio Spring 38 Group IV 1661354 1749814 5500
Rio Spring 4 Group | 16856028 1747887 5570
Rio Spring 4A Group | 1656144 1747862 5570
Rio Speing 5 Group | 1656056 1742541 5770
Rio Spring 5A Group Il 1655365 1742005 5395
Rio Spring SAA Group | 1651144 1742562 5760
Rio Spring 8 Group it 1648882 1735517 5380
Rio Spnng 6A Group Ul 1646562 1734272 5375
o Spring 7 Gioup It 1645044 1733562 5370




STATION DESCRIPTION X-COORDINATE Y-COORDINATE ELEVATION

Rio Spung 8 Group it 1644444 1733462 5370

Rio Spring 84 Group Il 1643818 1733508 5520

Rio Sprng 9 Group Ii 1643435 1733317 5485

Rio Spring 9A Group i 1642742 1733147 5525

Sacred Spiing Lower LA Canyon 1870044 1780362 5640

Sandia Spring Group | 1663182 1761490 5700

No map designation

American Spring Group | 1601044 1760062 8280 :
Apache Spring Flank of mountaing 1500144 17536862 8320 ‘
Armstead Spring Flank of mountains 1508744 1762762 8216

OP Spring 1638615 1773713 B
Frijoles Spring 1 Flank of mountains 1592344 1759562 8430

Fnjoles Spring 2 Flank of mountains 1589344 1759362 8430

Guaye Spring 1 Flank of mountains 1600444 1797762 8850

Guaje Spring 2 Flank of mountains 1600444 1796062 8840

Hamilton Bend Spiing 1642844 1776182

JsS-2.3 Fenton Hitt 1500544 1735762 6220
IS4 Fenton Hil 1511044 1741162 6265
Location 31 Fenton Hil 1491145 1767262 7600

Location 39 Fenton Hill 1502145 1770362 7880
Location 8 Fenton Hil) 1523844 1772862 7670
Location JF-1 (Hot Spring) Fenton Mi 1522544 1757562 6780 '
Location JF-5 (Hot Spring) Fenton Hill 1510844 1743662 6400

Los Alamos Spring Lower LA Canyon 1657444 1770962 6000

PC Spring Flank of mountains 1601844 1773262 8860

Quemazon Spring Flank of mountains 1603044 1788462 8860

Reservoir Spring Flank of mountains 1605944 1778862 8000

Rio Spring 2A Group IV 1662644 17548862 5495



STATION DESCRIPTION X-COORDINATE Y-COORDINATE ELEVATION

S LRUNATE
Rio Spring 58 Group Hl 1651044 1738162 5390
Rio Spring 88 Group Il 1643244 1733562 5480
Rio Spring 98 Group i 1642437 1732938
RV-2 (Hot Spring) Fenton Hill 1523244 1796862 8360
RV-4 (Hot Spring) Fenton Hill 1528044 1764762 7360
RV-5 (Hot Spring) Fenton Hill 1528544 1753962 7340
TA-18 Spring 1634183 1760782
Valle Spring 1 Flank of mountains 1604144 1766462 8260
Valle Spring 2 Flank of mountains 1604344 1766562 8240
VG Spring 4 1587244 1778062 8800
VG Spring 5 1584244 1773062 8524
VG Spring 6 1567744 1780862 8640
VG Spring 7 1571244 1788062 8700
VT Spring 1 1570244 1804062 8570
VT Spiing 2 1581244 1700082° 8732
VT Spring 3 1584244 1794062 8868
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APPENDIX F
ENVIRONMENTAL SURVEILLANCE
GROUNDWATER MONITORING PLAN
1.0 Introduction

This plan originally appeared as Chapter 8 of the 1 993MAMMEMHMMW
Monitoring Pl

This plan documents the scope of the groundwater monitoring program at the Laboratory. Groundwater
may accumulate contaminants from discharges to surface water or from leakage of liquid effluent
storage systems. Though hydrogeologic conditions at the Laboratory greatly protect the main aquifer
from near-surface activities, groundwater monitoring is conducted to detect any threats to the resource.

1.1 Background

Groundwater resource Mmanagement and protection at Los Alamos is focused on the main aquifer
underlying the region. The aquifer has been of paramount importance to Los Alamos since the days of
the post-World War II Manhattan Engineering District when the Atomic Energy Commission (AEC)
needed to develop a reliable water supply. The USGS was extensively involved in overseeing and
conducting various studies for development of groundwater supplies starting in 1945Y46. Studies
specifically aimed at protecting and monitoring groundwater quality were initiated as joint efforts
between the AEC, the Los Alamos Scientific Laboratory, and the USGS in about 1949,

The long and comprehensive record of data indicates that DOE operations at the Los Alamos National
Laboratory have not resulted in any contamination of the main aquifer. The controlled development and
production of the water supply have not resulted in any significant depletion of the resource as there s
no widespread major decline of the piezometric surface of the aquifer. Drawdowns are localized in the
vicinity of the production wells; nearly complete recoveries are observed when wells are shut down for
routine maintenance.

Several hundred reports and articles document the program elements and the data germane to
groundwater and the related Los Alamos environmental setting.

1.2 Project Description

The routine groundwater monitoring program consists of an annual sampling of a network of 65 fixed
monitoring stations generally located within 6 km of the Laboratory. Monitoring of groundwater
quality is conducted by sampling shallow and deep wells, and sampling natural groundwater discharge
areas (springs).

Groundwaters are monitored to provide routine surveillance of Laboratory operations. Concentrations
of radionuclides in water samples are compared with concentration guides derived from DOE's
Radiation Protection Standards.

Routine chemical analyses of water samples include those inorganic constituents covered by State and
Federal drinking water regulations. These analyses have been done for a number of years and are used
as a screening tool to detect significant changes in the chemical quality of water. Additionally,
analytical results are interpreted by comparison with drinking water standards.

Groundwater monitoring of the main aquifer at Los Alamos was implemented as an integral part of the
comprehensive monitoring of shallow alluvial groundwater in canyons, surface water, soils, and
sediments. These other media are indicators of potentials for groundwater contamination and document
the range of possible pathways.



Groundwater resource monitoring also routinely documents conditions of the water supply wells and
the main aquifer as part of the overall Groundwater Protection Management Program (LANL 1990).
This information is documented in an annual series of reports providing detailed records of pumping
and water-level measurements.

2.0 Rationale and Design Criteria

2.1 Siting of Sampling Locations

Groundwater sampling locations have been selectec ..pon consideration of the probable mode of
contaminant transport and contaminant source locations. Emphasis is placed on monitoring both the
shallow (perched) aquifers and the deep main aquifer.

Although most facilities at the Laboratory are located upon mesa tops, the general location with the
highest potential for groundwater contamination to occur is in the canyon bottoms. Waterborne
contaminants are more likely to be present in the canyon bottoms because of the release of liquid
effluents and the collection of snowmelt and summer runoff in the canyons. The potential for
contaminants on the mesa tops to migrate downward under the influence of natural precipitation is
greatly diminished by the thickness and extreme dryness of the underlying rock.

The groundwater sampling network is comprised of 17 shallow (perched aquifers) observation wells, 10
deep (main aquifer) test wells, 12 deep municipal supply wells and a gallery, and 28 springs. Sampling
station locations are presented in Figure 1 and Table 1.

Sampling stations are grouped by hydrogeologic unit, as follows, beginning with the shallowest unit.

2.2 Sampling of Shallow Perched Alluvial Aquifers

Groundwater samples are collected from 17 wells completed in narrow perched aquifers found in
alluvium within canyon bottoms. The aquifers are perched on the underlying Bandelier Tuff and
recharged by the infiltration of liquid effluents and/or natural runoff.

2.2.1 Effiuent Release Areas

As discussed in Section 7.2.1.3 of the Draft Environmental Monitoring Plan (EMP), the canyons that
presently receive or have received treated industrial effluents are: Acid-Pueblo, DP-Los Alamos,
Sandia, and Mortandad.

Groundwater in the alluvium of Pueblo Canyon is sampled at two observation wells. Water occurs
seasonally in the alluvium dependent on the volume of surface flow from sanitary effluents and storm
runoff. Hamilton Bend Springs discharges from alluvium in the lower reach of Pueblo Canyon and is
dry part of the year (ESG 1981).

In Los Alamos Canyon, sampling stations consist of six observations wells completed into alluvium
(about 6 m [20 ft] thick). Water levels decline in DP-Los Alamos Canyon during the winter and early
summer as natural storm runoff is at a minimum (ESG 1981).

In Sandia Canyon, two monitoring holes in the lower canyon just west of State Road 4 indicated no
perched water in the alluvium in this area.

Monitoring stations in Mortandad Canyon include six observation wells completed in the shallow
alluvial aquifer. The wells in the lower reach of the canyon are dry. The top of the main aquifer is
about 290 m (950 ft) below the perched aquifer (Purtymun 1974).



2.2.2 Non-effluent Release Areas

Is i
m [12 ft]). Water in the alluvium is perched on the underlying wff and is recharged
through storm runoff. The observation wells are utilized to determine if technica] areas in the canyon or
adjacent mesas (e, g., TA-54) are affecting the quality of shallow groundwater,

2.3 Sampling of Perched Groundwater in Basalts
Perched water in the basaltic rocks is sampled at Test Wel] 1A in Lower Pueblo Canyon and at Bagajt

2.4 Sampling of Perched Groundwater in Puye Conglomerate

Test Well TW-2A (drilled to a depth of 40.5 m [133 ft]), penetrates the alluvium and Bandelier Tuff
and is completed into the Puye Conglomerate. Aquifer tests indicate the perched aquifer is of limjted
extent. Water level measurements over a period of time indicate the perched aquifer is hydrologically
connected to the stream in Pueblo Canyon. -

2.5 Sampling of Main Aquifer

The main aquifer is the only aquifer in the area capable of municipal and industrial water supply.
2.5.1 Test Wells

The Guaje well field is composed of seven producing wells. Wells in the field range in depth from 163
to 610 m (1,530 to 2,000 ft). Movement of water in the upper 430 m (1,410 ft) of the aquifer is
southeastward at about 11 m/yr (36 ft/yr) (Purtymun 1984).

The Pajarito well field is composed of five wells. Wells range in depth from 701 to 942 m (2,300 W
3,090 ft). Movement of water in the upper 535 m (1,750 ft) of the aquifer is eastward at 29 m/ VIS
ft/yr).



A third well field, Otowi, is 1o be developed in the early 1990s to re

Alamos Well Field (retired in 1991) and to supplement the Guaje and Pajarito Fields.

The Water Canyon gallery collects spring discharge from a perched water zone in the volcanics on the
flanks of the mountains west of Los Alamo

Table 1 Environmental Surveillance Groundwater Monitoring Stations

Wells X-Coordinate Y-Coordinate Elevation
Main
DT-10 1628988 1754448 7019
DT-5A 1625309 1754789 7143
DT-9 1628993 1751492 . 6936
G-1 1656190 1783609 5973
G-1A 1655240 1784353 6014
G-2 1654210 1785123 6056
G4 1648949 1786452 6229
G-5 1646949 1787907 6306
G-6 1644824 1786851 6422
PM-1 1647734 1768112 6520
PM-2 1636786 1760326 6715
PM-3 1642631 1769426 6640
PM-4 1635716 1764674 6920
PM-5 1633083 1767809 7095
TW-1 1650041 1772078 6369
TW-2 1634231 1777267 6648
TW-3 1637727 1773138 6595
TW-8 1632573 1769506 6877
Intermediate
TW-1A 1650056 1772065 6369
TW-2A 1634184 1777288 6650
Alluvial
APCO-1 1649209 1773020 6367
CDBO-6 1636209 1764759 6817
LAO-1 1629394 1773956 6836
LAO-2 1637607 1773095 6592
LAO-3 1638010 1773098 6578
LAO-4 1640751 1772729 6518
LAO4.5 1643659 1772087 6451
LAO-C 1622157 1775249 7050
MCO-3 1627362 1770236 7052
MCO-4 1631214 1769787 6900
MCO-5 1632466 1769537 6848
MCO-6 1633635 1769012 6878
MCO-7 1634517 1768509 6827
MCO-7.5 1635454 1768440 6808
PCO-1 1637919 1759990 6687
PCO-2 1641700 1757442 6618
PCO-3 1646088 1755489 6546




Table 1, Continued

Springs

Main
Ancho Spring 1646954 1737340 5700
Doe Spring 1642044 1733861 5600
Indian Spring 1666813 1777738 5640
La Mesita Spring 1672344 1771662 5580
Rio Spring 1 1669512 1771609 5615
Rio Spring 10 1638710 1728993 5360
Rio Spring 2 1669296 1771146 5600
Rio Spring 2A 1662671 1754880 5495
Rio Spring 3 1661314 1763673 5560
Rio Spring 3A 1661343 1753407 5560
Rio Spring 3AA 1661127 1751554 5560
Rio Spring 38 1661589 1749996 5500
Rio Spring 4 1657432 1748409 5570
Rio Spring 4A 1656148 1747876 5570
Rio Spring 5 1655484 1743048 5770
Rio Spring 5A 1655744 1741982 5395
Rio Spring SAA 1651143 1742561 5760
Rio Spring 5B 1651079 1738170 5390
Rio Spring 6 1649191 1735678 5380
Rio Spring 6A 1647390 1734564 5375
Rio Spring 7 1645007 1733602 5370
Rio Spring 8 1644411 1733478 5370
Rio Spring 8A 1643417 1734019 5520
Rio Spring 88 1643284 1733552 5480
Rio Spring 9 1642931 1733737 5485
Rio Spring 9A 1642651 1733468 5525
Sacred Spring 1670044 1780362 5640
Sandia Spring 1663244 1761562 5700

intermediate
Basalt Spring 1656544 1770762 6000

Alluvial
Water Canyon Gallery 1604144 1762561 8000

The stations are composed of groups of main aquifer, intermediate, and alluvial springs in White Rock
Canyon of the Rio Grande and around the Laboratory perimeter area. Most have similar aquifer-related
chemical quality. Water from main springs is part of the main aquifer beneath the Pajarito Plateau
(Purtymun 1980). Chemical quality of Spring 3B reflects local conditions in the aquifer discharging
through a fault in volcanics. Discharge at these springs range from less than 1 L/sec (0.25 gal/sec) to
37 L/sec (10 gal/sec) (Purtymun, 1980).

Additional sampling of three other nearby springs is conducted. La Mesita Spring is east of the Rio
Grande, while Indian and Sacred Springs are west of the river in lower Los Alamos Canyon. The
springs discharge from faults in the siltstones and sandstones of the Tesuque Formation and form small
seep areas. Total discharge at each spring is probably less than 1 L/sec (0.25 gal/sec).

2.6 Special Sampling
2.6.1 San lidefonso Memorandum of Understanding

Groundwater monitoring is conducted on San Ildefonso Pueblo land as a part of a broader
environmental monitoring program (see Section 7.2.1.4 of the EMP). In 1991, four wells on Pueblo

land were sampled.



figure 1 map of sampling locations



2.6.2 Fenton Hill {TA-57)

The chemical quality of groundwaters in the vicinity of the Fenton Hill Geothermal Site has been

monitored since the early 1970s. Groundwater stations include seven springs, and two wells (see Sec.
7.2.1.6 of EMP for map).

2.6.3 Cafada del Buey

3.0 Extent and Frequency of Monitoring

3.1 Routine Annual Sampling

For consistency, water samples from a given station usually are collected in the same month from year
to year. Samples are collected for the routine Environmental Surveillance Program according to the
following schedule:

All Wells and Any Springs Within Effluent Release Areas

Radiochemistry Annual
Secondary Standards Annual
Miscellaneous Annual
Primary Standards Every 3 Years
Organics Every 3 Years
White Rock Canyon Springs
Radiochemistry Annual
Secondary Standards Annual
Miscellaneous Annual
PCBs Annual

Water from wells, springs, and water supply (wells and distribution) are analyzed for Cs-137, Pu-238,
Pu-239,240, total uranium H-3, and gross gamma activity. Water samples from former and active
effluent release areas may also be analyzed for Am-241 and Sr-90. Water samples from supply wells
and distribution are analyzed for gross alpha and gross beta radioactivity as well as Ra-226 if
necessary.

Water from the stations is analyzed for the following inorganic constituents;
Primary Drinking Water Standards: Ag, As, Ba, Cd, Cn, Cr, F, Hg, N, Pb, and Se.

Secondary Standards: Cl, Cu, Fe, Mn, SOy, Zn, TDS (total dissolved solids), and pH.

Miscellaneous chemicals: Si0,, Ca, Mg, K, Na, CO,;, HCO,, PQ,, total hardness, total suspended
solids, and conductivity.



3.2 Special Sampling

To provide 3 fmore complete suijte of chemica] analyses for yse in 8eochemica] interpretation, during
FY 1992 groundwaters additionally wij] be tested for aluminum, boron, lithium, Organic carbop,
strontium,

Procedures for laboratory analyses are documenteq by EM-9'g analytica] Procedures Manual (Gaytjer
1992). These methods are baged on EPA methods when available, or 8enerally feécognized apg
accepted institutions such as the American Public Heajth Association or American Society for Testing
and Materials, Iy general, water samples are analyzed using EPA SW-846 (Epa 1987), with other
methods specifjed in the LANL references.

5.0 Quality Assurance Requirements

The Quality Assurance Plan maintained by EM-8 details the process which wij] BOvern QA activitjes
for groundwater Monitoring (ESG 1987).

6.0 Program lmplementation Procedures

6.1 Organizational Responsibility

The groundwater Monitoring Program is operateq by a Environmengj Managemen, Technician under
the supervisjon of Staff Members. Aj] personne] are members of the Environmentz] Health Physics ang
Hydroiogy Section of EM.8,

The present line of Supervision for the groundwater Sampling program Is:

EM-8 Group Leader
Section Leader
Project Leader
Staff Member

Staff Member

EM Technician

The Environmenta) Managemen; Technician jg responsible for the operation of the Program. This
includes sample Collection, sample Processing and submittal for chemica] analysis, keeping a log. and
maintaining the data files



JCI's Utilities Department is the utility support contractor to the Los Alamos National Laboratory. JCI
maintains and operates the water supply system, and routinely obtains groundwater level measurements
from water supply wells.

6.2 Sampling Station Identification/Construction

Stations and samples are assigned a unique alphanumeric identifier to provide chain-of-custody control
during the transfer of samples from the time of collection through analysis and reporting.

New monitoring wells are designed and installed according to the specifications of the RCRA Technical
Enforcement Guidance Document (ASTM 1990), or the EPA-NWWA Handbook EPA600/4-89/034
(EPA 1989), or according to approved Laboratory Environmental Restoration Program SOPs. All
monitoring wells will be abandoned according to the specifications of the New Mexico Environment
Department and New Mexico State Engineer Office (NMEID 1990).

6.3 Field Procedures

All samples are collected and handled in accordance with approved Laboratory Environmental
Restoration Program SOPs or approved EM-8 procedures. Samples from wells are collected after
sufficient water has been pumped or bailed to ensure that the sample is representative of the aquifer (a
minimum of three casing volumes of standing water). Spring samples (groundwater) are collected at the
discharge point. Fluid measurements of temperature, pH and specific conductance are made at each
sampling site.

Duplicate samples, when needed, are collected independently at the same location and time by the
method described above.

Before and after the groundwater well samples are collected, the pH, temperature and specific
conductance are measured. Analyses are conducted for total recoverable metals and radiochemicals (see
discussion in Section 7.8.5 of the EMP). Samples to be analyzed for radiochemicals and metals will be
appropriately preserved. Samples for leachable constituents are preserved in the field and delivered to
the laboratory as soon as possible in order to meet the holding time limits of the sample. Those samples
are then filtered at the laboratory.

Details of container and preservation requirements, and identification of EPA methodology for each
analysis are contained in the EM-9 publication "Handbook for Sample Collection, Preservation, and
Instrumental Techniques” (Williams, 1990).

All samples are chilled at collection for transport to the EM-9 sample receiving room. Samples are
maintained at a temperature of approximately 4°C.

If special equipment is used for collection of these samples, it is washed with a soap and water solution,
followed by ethanol rinse if sampling for organics, and dried with paper towels. This is done before
each sample is taken to reduce the potential for cross-contamination.

Collection of samples for chemical and radiochemical analyses follow a set procedure to ensure proper
sample collection, documentation, submittal for chemical analyses, and posting of analytical results.
Further details may be found in the water sampling quality assurance project plan maintained by EM-8.
The procedures include:

e A pre-sampling conference is conducted with the EM-9 chemists to ensure use of proper sample
containers, preservatives, and meeting holding times.

e All samples will be handled using chain-of-custody procedures both in the field and the laboratory.



.......

* A minimum of 10% of aj] samples submitted for laboratory analysis will be for quality control
purposes.

* Laboratory analytical results will be electronically transferred to EM-8 to minimize manual data
transcription errors,

7.0 Preparation and Distribution of Reports

Analytical data are reviewed by project staff, compiled and tabulated for inclusion in the annual
Environmental Surveillance Report or in publications associated with special studies. The annual
surveillance report is reviewed internally within the EM-8 Group, EM Division Office, and Department
of Energy offices in Los Alamos and Albuquerque. The review of the annual surveillance report
provide internal quality control checks for the program.

8.0 Anticipated Modifications to Program

8.1 Equipment Improvements

During FY 1992 and 1993, quality control improvements are planned for the wells. The proposed
improvements include:

® Dedicated (bladder) pumps will be installed in all wells that currently are sampled with bailers.
* All monitoring wells will be equipped with permanent identification markers and locking caps.

® Where possible, all test and municipal supply wells will be retrofitted with access ports to allow for
accurate water level measurement and collection of non-aerated samples for volatile organic
analyses.

8.2 Development of Surveillance Database and Report Writer

See discussion in Section 7.8.1 of EMP.

8.3 Establishment of Action/Alarm Levels
See discussion in Section 7.8.2 of EMP.

8.4 Establishment of Records Storage Procedures
See discussion in Section 7.8.4 of EMP.

8.5 Changes in Preservation and Filtratiqn Procedures
See discussion in Section 7.8.5 of EMP.
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8.0 ENVIRONMENTAL SURVEILLANCE . GROUNDWATER

811 ntroduction

résource.

8.1.1 Background

conducting various studies for development of groundwater supplies starting in 1945-46. Studies
specifically aimed at protecting and monitoring groundwater quality were initiated as Jjoint efforts
between the AEC, the Los Alamos Scientific Laboratory, and the USGS in about 1949,

The long and comprehensive record of data indicates that DOE operations at the Los Alamos National
Laboratory have not resuited in any contamination of the main aquifer. The controjjed deveiopment and
production of the water supply have not resulted in any significant depletion of the resource as there is ng
widespread major decline of the Piezometric surface of the aquifer, Drawdowns are localized in the
vicinity of the production weils; nearly complete recoveries are observed when wells are shut down for
routine maintenance.

Several hundred feports and articles document the program elements and the data germane 1o
groundwater and the related Los Alamos environmentaj setting,

8.1.2 Projecy Description

Routine chemical analyses of water samples include those inorganic constituents covered by State and
Federal drinking water regulations. These analyses have been done for a number of years and are used as
a screening tool to detect significant changes in the chemical quality of water, Additionally, analytica|
results are interpreted by comparison with drinking water standards,



Bend Springs. Travel time from the recharge area near Hamilon Bend Spring to Test Well 1A is
estimated to be one o two months and another two to three months to Basalt Springs.

8.2.4 Sampling of Perched Groundwater in Puye Conglomerase

Test Well TW-2A (drilled to a depthof 40.5 m [133 £t]), penetrates the alluvium and Bandelier Tuff
and is completed into the Puye Conglomerate. Aquifer tests indicate the perched aquifer is of limited
extent. Water level measurements over a period of time indicate the perched aquifer is bydrologically
connected to the stream in Puebio Canyon.

8.2.5 Sampling of Main Aquifer
The main aquifer is the only aquifer in the area capable of municipal and industria] water supply.

8.2.5.1 Test Wells

Seven test wells, originally drilled as hydrogeologic exploratory holes, are utilized as main aquifer
monitor wells. These test wells are constructed to seal out all water above the main aquifer.

aquiferare 1810 231 m (594 and 758 ft), respectively. Test Well 3 is in the midreach of Los Alamos
Canyon with a depth of 228 m (748 ft) to the top of the main aquifer. These wells are in canyons that
have received (Pueblo Canyon) or are now receiving (Los Alamos Canyon) industrial effluents. Test
Wells DT-5A, DT-9, and DT-10 are at the southern edge of the Laboratory. Depths 1o the op of the main
aquifer are 359 and 332 m (1,180 and 1,090 fy), respectively. Test Well 8 is in the midreach of
Mortandad Canyon, an area that receives industrial effluents. The top of the aquifer lies at about 295 m
(968 ft).

8.2.5.2 Supply Wells

To supplement monitoring coverage provided by the dedicated monitoring (test) wells, municipal
supply wells additionaily are sampled. Water for the Laboratory and community is supplied from 12 deep
wells in two well fields and one gallery. The gallery is west of the Laboratory on the flanks of the
mountains. Locations of supply wells and gailery are found in Table 8-1.

The Guaje well field is composed of seven producing wells. Wells in the field range in depth from
46310 610 m (1,530 to 2,000 ft). Movement of water in the upper 430 m (1,410 ft) of the aquifer is
southeastward at about 11 m/yr (36 ftyr) (Purtymun 1984). '

The Pajarito well field is composed of five wells. Wells range in depth from 701 to 942 m (2,300 to
3,090 ft). Movement of water in the upper 535 m (1,750 ft) of the aquifer is eastward at 29 m/yr (85
ft/yr).

A third well field, Otowi, is to be developed in the early 1990s to replace the capacity of the Los
Alamos Well Field (retired in 1991) and to supplement the Guaje and Pajarito Fields.

8.2.5.3 Sampling of Springs

As discussed in Section 1.2.3, 2 principal natural discharge area for the main aquifer is along White
Rock Canyon, adjacent to the Rio Grande (Purtymun 1980). This area represents a major uncontrolied
contaminant release zone, shouid the main aquifer become contaminated. Sampling of groundwater,
therefore, is conducted at 22 stations in White Rock Canyon (Fig. 8-1, Table 8-1).



Table 8-1. Locations of Ground Water Sampling Stations

Latitude Longitude
or North-South or East-West Map
Station Coordinate Coordinate Designation® Tvpeb
Perimeter S prings
La Mesita Spring NO80 ES50 10 GWD
Sacred Spring N170 ES40 1 GWD
Indian Spring N140 ES30 12 GWD
White Rock Canyon S tations
Group |
Sandia Spring S030 E470 13 SWR
Spring 3 S110 E450 14 SWR
Spring 3A S120 E44s 15 SWR
Spring 3AA S140 E440 16 SWR
Spring 4 170 E110 17 SWR
Spring 4A S150 E39s 18 SWR
Spring § 5220 E390 19 SWR.
Spring SAA S240 E360 20 SWR
Ancho Spring S280 E30$ 21 SWR
Group
Spring SA $230 E390 2 SWR
Spring 5B §278 E35S 96 SWR
Spring 6 $300 E330 23 SWR
Spring 6A S310 E310 24 SWR
Spring 7 S330 E29§ 25 SWR
Spring 8 S33s E285 26 SWR
Spring 8A ' s31s E280 27 SWR
Spring 8B S310 E28S 97 SWR
Spring 9 S270 E270 28 SWR
Spring 9A S325 E265 29 SWR
Doe Spring S320 E250 30 SWR
Spring 10 S370 E230 31 SWR
Group I
Spring 1 N040 ES20 32 SWR
Spring 2 No15 ES0S 33 SWR
Spring 2A S108 E47S 95 SWR
Group IV
Spring 3B S150 E465 34 SWR
Test Wells
Test Weil 1 NO70 E34$ 39 GWD
Test Weli 2 N120 E150 40 GWD
Test Well 3 NO8o E21S 41 GWD
Test Well DT-5A S110 E090 42 GWD
Test Well 8 NO3S E170 43 GWD
Test Well DT-9 S155 E140 44 GWD

Test Well DT-10 S120 E125 45 GwWD



The stations are composed of four groups of springs. Three groups (Group |, I1, ang IIT) have simjjar
aquifer-related chemicaj quality. Water from these springs js Part of the main aquifer beneath the Pajarito
Plateau ( Purtymun 1980). Chemical quality of Spring 3B (Group IV) reflects locaj conditions in the

8.2.6 Special Sampling
8.2.6.1 San {ldefonso Memorandum of Understanding

Groundwater monitoring is conducted on San lldefonso Puebio land as a part of 2 broader
environmenta| monitoring program (see Section 7.2.1.4). In 1991, four wells on Pueblo land were
sampled.

8.2.6.2 Fenton Hill (TA-57)

8.2.6.3 Cariada del Buey

In 1988, four monitoring wells were installed in Cafiada dej Buey for use in geohydrologic and
environmental studies. To date, all the welis are dry. In addition 1o documenting the preseat condition of
the canyon, the weils will monitor changes that occur after the new sewage treatment plant begins release
of effluents to the drainage in 1993

8.3 Extent and Frequency of Monitoring
8.3.1 Routine Annuay Sampling

For consistency, water samples from a given station usually are collected in the same month from year
10 year. Samples are collected for the routine Environmenta] Surveillance Program according o the
following scheduyle:

All Wells and Any Springs Within E/fTuent Release Areas
: Annua]

Radiochemistry
Secondary Standards Annual
Miscellaneous Annual
Primary Standards Every 3 Years
Organics Every 3 Years
White Rock Canyon Springs

Radiochemistry Annual
Secondary Standards Annual
Miscellaneous Annua)

CBs Annua|

Water from wells, springs, and water supply (wells and distribution) are analyzed for Cs-137, Pu-238,
Pu-239,240, totaj uranium H-3, and 8ross gamma activity. Water samples from former and acuve

8-7



The EnVironmcnlal Managemen: Technician is responsible for the Operation of the Program. Ty
includes sampie collection, sample Processing and submittal for Chemicali analysis, keeping 3 log, ang
maintaining the data files, i

The Project Leader angd Staff Members are responsible for Preparation of Summary daty reports, the

Stations and samples are assigned 3 unique alphanumeric ideatifier to provide chain-of-custody
control during the transfer of Samples from the time of collection through analysis and reporting,

New monitoring wells are designed and installed according 1o the Specifications of the RCRA
Technical Enforcement Guidance Document (ASTM 1990), or the EPA-NWwA Handbook EPA600/4-

Details of container and preservation requirements, and identification of EPA methodology for each
analysis are contained in the EM-9 publication "Handbook for Sample Collection, Preservation, and

If special equipment is used for collection of thege samples, it is washed with a soap and water
solution, followed by ethanoi rinse if sampling for organics, and dried with paper towels. This is done
before each sample is taken 10 reduce the potential for Cross-contamination.

8-9



REFERENCES

ASTM 1990: American Society for Testing and Materials, "Standard Guide for Design and Installation
of Groundwater Monitoring Wells in Aquifers,” ASTM D-5092-90 (1990).

EPA 1987: "Test Methods for Evaluating Solid Waste Physical/Chemical Methods,” U.S. Environmental
Protection Agency, Office of Solid Waste and Emergency Response, Washington. D.C., SW-846,
third edition, Proposed Update Package for third edition, December 1987.

EPA 1989: "Handbook of Suggested Practices for the Design and Installation of Groundwater
Monitoring Wells,” National Water Well Association and Environmental Monitoring Systems
Laboratory, EPA Report EPA 600/4-89/034, 1989.

ESG 1981: Environmental Surveillance Group, "Radiological Survey of the Site of a Former Radioactive
Liquid Waste Treatment piant (TA-45) and the Effluent Receiving Areas of Acid, Pueblo, and Los
Alamos Canyons, Los Alamos, New Mexico, Final Report," Los Alamos National Laboratory.
report LA-8890-ENV/US Department of Energy report DOE/EV-0005/30 (May 1981).

ESG 1987: Environmental Surveillance Group, "Quality Assurance Project Plans,” Los Alamos Nationai
Laboratory report LA-UR-87-1076 (February 1987).

Gautier 1992: M.A. Gautier and E.S. Gladney, "Health and Eavironmental Chemistry at Los Alamos:
Analytical Techniques, Data Management, and Quality Assurance," Los Alamos Nationai
Laboratory report LA-10300-M, Vols. 1 and 2 (January 1986, Revised April 1992).

LANL 1990: "Groundwater Protection Management Program Plan,” Los Alamos National Laboratory
(April 27, 1990).

NMEID 1990: "New Mexico Eavironmental Improvement Division - Groundwater Section. Mcnitor
Well Construction and Abandonment Guidelines" (November 1, 1990).

Purtymun 1974: W. D. Purtymun, "Dispersion and Movement of Tritium in a Shallow Aquifer in
Monandad Canyon,” Los Alamos Scientific Laboratory report LA-5716-MS (September 1974).

Purtymun 1980: W. D. Purtymun, R. J. Peters, and J. W. Owens, "Geohydrology of White Rock Canyon
of the Rio Grande from Otowi to Frijoles Canyon,” Los Alamos Scientific Laboratory report LA-
8635-MS (December 1980).

Purtymun 1984: W. D. Purtymun, "Hydrologic Characteristics of the Main Aquifer in the Los Alamos
Area: Development of Groundwater Supplies,” Los Alamos National Laboratory report LA-9957-
MS (January 1984).

Williams 1990: M. C. Williams, "Handbook for Sampie Collection, Preservation, and Instrumental
Techniques,"” Los Alamos National Laboratory manual LA-11738-M (February 1990).



APPENDIX G

USGS Proposals



™

August [994
Proposal N'M94-N

Evaluation. compiiation. and collection. of hydrologic data in and around the
Los Alamos National Laboratory, New Mexico

Prepared by David W. Wikkins
Introduction:

Los Alamos National Laboratory (LANL) is in the Espanoia Basin. The Espanoia Basin is a
north-south trending basin with the northern boundary at a constriction to the Rio Grande near
Embudo. New Mexico. The basin is about 45 miles long with the southern boundary at White
Rock Canyon. east of Los Alamos. The Sangre de Cristo Mountains form the east boundary and
the Jemez Mountains form the west boundary (fig. 1). The basin in the Basin and Range Province
situated between the eastern and western prongs of the Southemn Rocky Mountains. .

LANL is located on the east tlank of the Jemez Mountains near the west side of the Rio Grande
depression in north centrai New Mexico. The Jemez mountains are described as voicanic piie that
rests on and rises above a zone of faults at the western edge or the Rio Grande depression (Griggs,
1964). LANL is located on the Pajarito Plateau (fig. 1) which is a topographic high that slopes
gently eastward to the Rio Grande. The west boundary of the Pajarito Plateau is the Sierra de los
Valles.

The Tschicoma Formation of Pliocene age and the Bandelier Tuff of Pleistocene age are major
volcanic units in the area. The Tschicoma Formation forms the mountains of the Sierra de los
Valles. between the Valles Caldera and the Pajarito Plateau. and is present beneatn the surtace of
the western edge of the platean. The Tschicoma Formation is overiain by the Bandelier Tuff along
the flanks of the mountains. The Bandelier Tuff is a series of ash flows and ash falls or rhvolitic
wif that caps the Pajarito Plateau and overlies the Puye Formation and basaitic rocks of Chino
Mesa in the central and eastern edge of the plateau (Purtymun and Johansen, 1974).

The Santa Fe Group comprises the Tesuque and the Puye Formations and the basaltic rocks of
Chino Mesa. The Tesuque Formation consists of friable to moderately well cemented siltstone
and sandstone with lenses of conglomerate and clay and some interbedded basalt flows. The Puye
Formation is a poorly consolidated conglomerate channei-fill deposit overiain by a fangiomerate
composed of volcanic debris. The basaitic rocks of Chino Mesa consist of basait and basalt brec-
cia that overlie the Puye along the Rio Grande and interfingers with the congiomerate to the west
beneath the Pajarito Plateau (Purtymun and Cooper, 1969).

The Pajarito Fault Zone lies near the western edge of the Pajarito Plateau. South of the LANL area
the Bandelier Tuff on the east side of the fauit is downthrown about 300 feet in relaton to the tff
on the west side of the fauit. To the north the fault splits into two smailer subparaile! faults. both
downthrown to the east. Kelley, (1978) shows a fault zone throughout the Espanoia Basin. The



lack of weiis that are measured or sampled. Figure 2 shows the location of Stream gages that coj-
lect stage-discharge ang water Quality data 1n and around the LANL area. The area near LANL

Specific objectives of the proposed study are:
t.  Populate the USGS Nationai Water Information System (NWIS) data base with existing
hydrologic data in and aroung LANL.

{9

Establish communications petween LANL computer systems and the USGS compuic.
system.

3. Evaluate current and future hydrologic data needs at LANL.

4. Establish a pian tor the installation of raonitoring weils and surface fiow gaging stations at
LANL.

J. Install test and observation weils and surface flow gaging stations at LANL

6. Evaluate the need for and frequency of ground- and surrace-water data coilection adjacent
to LANL.

Establish a data collection net work and collection schedule for sites adjacent to LANL.

8. Collect data from the selected sites for the schedule selected adjacent to LANL.

logic data needs, both for current and for future needs, will be made resuiting in a data collection
plan that will supply the kinds and amounts of data needed for current and future studies, includ-
ing ground-water flow and ground-water transport models.

Scope:
This proposed study wiil ¢ncompass most of the Espanola Basin. Existing data will be compiled

Y



term data collecton needs and the exisung data coilection networks wiil be made. This evaiuaton
will done by LANL staff. determined by the Environment Protection Group. USGS staff. angd
state or locai government agency statf suggested by LANL or the USGS. The purpose of the evai-
uation wiil be to determine the short- and long-term hydrologic data needs or LANL in the con-
text of current and future studies in and around LANL. For example. a ground-water flow mogel
of LANL and adjacent area is likely to be deveioped as will be a ground-water ransport model.
the data coilection network evaluation wiil consider these probable projects and compare data that
are in the data base and current data collection at LANL to data that will be needed to develop and
calibrate these two types of models. For each probable hydrologic investigation that might be con-
ducted in or around LANL an evaluation of the data needs will be made. )

USGS statf will compile information from the evaluations. A USGS Open-File Report will be
prepared that describes the suggested hydrologic investigauon. the data needs for that Investiga-
tion. and the short- and long-term data needs of each probabie project. The report will also contain
a summary of the available data. the data currently being collected. and suggestions for tuture
data collection (type. iocaton. and frequency).

For those sites that are necessary to be established within the next 4 vears (Federal fiscal vears
1996-1999). both ground and surface water. a plan will be deveioped for the establishment and
operation of each site. Specific drilling date. drilling procedures. construction. tesung. nnishing,
and data coilection at each test and observation weil site wiil be established. For surrace-water
sites location. type of contol. type or data to be collected. and data coilection frequency will be
detailed. This information will be inciuded in the Open-File Report mentioned above.

Data coilection from existing sites at LANL will continue by the LANL department that has been
collecting the data. If there are sites that are not being used for data collection but the evaluation
resuits in conclusions that data shouid be coilected at these sites then LANL or USGS staff will
begin data collection from that site. These data will be entered into the data base quarteriy.

From 1996 through 1998 the recommended ground- and surtace-water sites wiil be constructed
and operated. For each well drilled, tested. and finished a USGS Open-File Report wiii be com-
pleted. The report will contain descriptions of the driiling operation. geologists descriptions of the
cuttings or of any core that might have been collected from the hole. geophysicai logs. aguifer test
procedures and resuits of the aquifer tests, and descriptions of the data collection methods.

USGS or LANL staff will collect the specified data from each of the wells that were drilled. The
data will be collected at a frequency chosen by the evaluation group. All data will be entered into
the data base on a quarteriy basis and will be available to LANL staff through the communication
link with the USGS computer. Each year, starting the fourth year, an Open-File Data Report wiil
be prepared that summarizes the ground-water data collected from all observation weils in the
network for the previous water year (October-September. Surface-water sites and the data col-
lected at each of those sites will be inciuded in the USGS Annual Report for New Mexico.

From figure 1 it can be seen that there are many wells adjacent to LANL. Most of these weils are
not measured for depth to water or are not sampled for water quality determinations on a regular
basis. Figure 2 shows the location and type of surface-water data collected in and adiaceat to



“aking piace rrom all sites on and adjacent to LANL. The annuai data report wiil be prepared.
Project Costs: '

Costs ror the investigaton are Tor federali riscai vears-Octover tnrough Septemoer. Costs inciude
all manpower. equipment. and travei. For the first two vears the cost estimates are based on spe-
cific tasks and costs of completing those task. For vears 3 through 5 the number of weils to be
drilled or the number of surface-water sites to be installed are unknown. Contract costs have been
estimated that wiil be used to drill wells or establish surtace-water gages. It is aiso assumed that
drilling will require the manpower. travel. and transportation costs shown.

Specific costs and needed funding for drilling and surrace gage installation can be berter estimated
once the data needs at LANL have been evaluated and a plan tor installation ot the needed sites
deveioped. By the end of the second vear detailed costs for the agreed upon work wiil be made.
These estmates wiil be presented to LANL and the project agreement amended as needed.

Fiscai vear 1995

Labor $170.500
Travel 3.400
Transportation 2.500
Totals 5176.400

Fiscal year 1996

Labor $146.300
Travel 3.100
Transportation 3.800
Printing 6.500
Supplies 1.100
Equipment 4.300
ADR Rentail [.000
Total 5166.100
Fiscal vear 1997*
Labor $188.900
Travel 30,400
Transportation 9.500
Communications 1,300
Contracts 254,000
Supplies 41,400
Equipment 7,800
ADR Rental 5,600
Geophysical logging 10,000
Total $348,900
Fiscal year 1998*
Labor $206.000

Travel 34,400
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Manpower:

All work for this protect wiil be suppiied by the U.S. Geoiogical Survey. Drili crews are supplied
ov the Geologic Division. The New Mexico Distnict currenuy has the manpower required for this
prolect and will consist of:

Project Supervisor GS 13

Project Chief GS 11

Hyvdrologic Technician GS7

Hydroiogic Technician GS9

Instrumentauon Technician GS 11

Driiling Technician GS7
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Federal Year 1995 1996 1997 1998 1999

Quarter 1 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4
Data collection on LANL.
Entry of LANL dara
Installation of data

collection sites XX X X A X X X
Well installation Open-

File Reports X X
Preperation of data site

information adjacent

to LANL X
Evaluation of daa

collection needs

adjecent to LANI. X
Field check candidate

data collection sites X
Final selection of data

collection sites

adjacent to LANL X
Data collection adjacent

to LANL A X X X X X X X X
Entry of data adjacent

to LANL X X X X XX X X
Prepare annual data
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Proposal NM93C
Revised July 1994

Ground-water Recharge and Flow System determination west of the
Los Alamos Nationai Laboratory area. Los Alamos County, New Mexico

Prepared by David W. Wilkins
Introduction:

Los Alamos National Laboratory (LANL) is located on the east tlank of the Jemez Mountains
near the west side of the Rio Grande in north central New Mexico (tig. 1). The Jemez mountains
are described as volcanic piie that rests on and rises above a zone of faults at the western edge of
the Rio Grande depression (Griggs. 1964). LANL is located on the Paiarito Plateau (fig. 1) which
Is a topographic high that siopes gentiv eastward to the Rio Grande. The west bounaary of the
Pajarito Plateau is the Sierra de los Valles.

The Tschicoma Formauon ot Pliocene age and the Bandelier Tuff of Pleistocene age are major
volcanic units in the area. The Tschicoma Formation forms the mountains of the Sierra de los
Valles. between the Valles Caldera and the Pajarito Plateau. and is present beneath the surface of
the western edge of the piateau. The rormation is composed of latite. quartz-laute tiows. and pyro-
clastic rocks. The Tschicoma Formaton is overiain by the Bandelier Tuff along the Hanks of the
mountains. The Bandelier Tuff is a series of ash flows and ash falls of rhyolitic tutf and caps the
Pajarito Plateau and overiies the Puve Formation and basaitic rocks of Chino Mesa in the central
and eastern edge of the piateau ( Purtvmun and Johansen. 1974).

The plateau is formed by rocks of the Santa Fe Group of middle (?) Miocene to Pleistocene (7)
age and voicanic rocks of Pliocene and Pleistocene age (Griggs, 1964. fig. 8). The Santa Fe Group
comprises the Tesuque and the Puye Formations and the basaitic rocks of Chino Mesa. The Tesu-
que Formation consists of friable to moderatety well cemented siitstone and sandstone with lenses
of conglomerate and clay and some interbedded basait flows. The Puye Formation is a poorly con-
solidated conglomerate channel-fill deposit overiain by a fangiomerate composed of voicanic
debris. The basaltic rocks of Chino Mesa consist of basait and basait breccia that overlie the Puye
along the Rio Grande and interfingers with the conglomerate to the west beneath the Pajarito Pla-
teau (Purtymun and Cooper. 1969). The Bandelier Tuff overlies the Tesuque Formaton in the
study area. It is the Tewa Group of the Jemez voicanic dome (Kelley, 1978) that resuited from the
products of the explosion and subsequent eruptions of the Valles caldera west of the Sierra de los
Valles.

The Pajarito Fault Zone lies near the western edge of the Pajarito Plateau. South of the LANL area
the Bandelier Tuff on the east side of the fauit is downrhrown about 300 feet in reiation to the wff

on the west side of the fauit. To the north the fault splits into two smaller subparailel fauits. both
Amcarmehenirm 1 the eaer Dicniarement Aecreacee northward until both faults die out. The fault



~uppiled by intersuces. rauits. and fractures need to be known

The city of Los Alamos and LANL have grown over the last twenty vears and more production
+ells have peen drilled on the piateau. During we operauon or LANL. hazargous materials have
becn disposed of in sediments or the piateau. Current government reguiations require documenta-
tion of locations of disposal sites. types of materiais in the disposai sites. and im(:;act of disposed
materiais on the ground and on surface and ground water: and eventuaily clean up of contami-
nated sites. Before impacts on the hydrologic system can be determined and contaminated ground
water cleaned up, the ground-water fow system must be known. Purtymun and Johansen (bl 974)
show a water-ievel contour map that indicates direction of flow. There are no contours west of Los
Alamos indicating a iack or ground-water fiow information on the western edge of the plateau and
the Sierra de los Valles. This area is hydrologicaily important because it is a possible réchanzc
area for the plateau. )

Objectives:
Specific objecuves or this study are:
. Determine recharge areas or the aquifer system

-. Determine the inriuence or the Pajarito Fault zone on the surface- and grouna-water How sys-
tems -

3. Determine hydrologic characteristics of faults and fractures in the Tschicoma Formation. Ban-
delier Tuff. and Rocks of Chino Mesa that overly the local aquifer system

+. Create a ground-water monitoring network that can be used for future definition of the How svs-
‘em and to determune tne rfiow svstem o the locai aquifer system.

Approach:

To determine the influence of surface flows on recharge areas and the influence of the Pajarito
Fault zone on the surface- and ground-water systems eight surface-water stations will be installed
on two major drainages that head in the Sierra de los Valles and flow onto the Pajarito Plateau.
These drainages may be the Los Alamos and Guaje. The drainages and sites for the gages will be
determined in consultation with staff of LANL Two gages wiil be instailed above the Pajanito
Fauit and two below the fault in each drainage. The purpose of each set of gages, in a drainage, is
to determine the gain or loss of surface flow for the selected reaches of the channel. Data from
gages immediately upstream and downstream of the fault will be used to determine the influence
of the fault on surface-water flow. Data from gages defining reaches upstream and downstream of
the fault will be used in establishing infiltration rates in the Tschicoma Formation and the Bande-
lier Tuff in the arroyo channeis.

To assist in determining the recharge areas for the aqiifer system. the influence of the Pajarito
Fauit zone, hydrologic charactenstics of faults and fractures in the formations overlying the Tesu-



Fures In the unsaturated zone and fracture strike. dip, and size In conjunction with the televiewer
;0gs a temperature-fluid conductance log wiil be run. This log will be used to determine if water is
rowing 1nto the borehole through fractures or tauits. Inflowing water from fractures or fauits mav
have a different temperature or tluid conductance than the fluid in the borehole. An attempt wiil-
be made to remove the drilling mud and repiaced with a less dense tluid. if the hole wiil stay open.
Replacing the dense drilling mud might allow water to flow from fractures and fauits into the well
bore. Severai passes using the temperature-fluid conductance log will be made. These data wiil
allow an estimate of ground-water flow. if any. through fractures and fauits that might be recharg-
ing the local aquifer system. A statistical evaluation of the occurrence, strike. dip, and frequcnc‘;
of fractures and faults wiil be done. This evaiuation will consider the regional stress field and may
resuit in information about the orientation of fauits and fractures that wiil most likely ransmit '
water.

Each weil will be cased with 4-inch steel casing. All wells will be cemented from the bottom of
the hole to 3 feet below the bottom of the screened interval. Each weil will have 10 feet of screen
installed at the bottom of the weil above 20 feet of blank casing that wiil be a trap for sediment
and particulates. Each weil will be gravei packed from five feet below the screened interval <o 10
feet above tne top of the screen. The remainger of the annuiar space to land surtace wiil be
cemented. Drillers logs wiil be recorded during drilling. Caliper. resistivity. temperature. neugon. ™
gamma. and gamma-gamma logs will be run atter drilling but before compietion and deveiopment
in all deep holes

If data coilected from the 8 weils installed for this project indicate that recharge to the iocal aqui-
fer system 1s from west of the Sierra de los Valles then deep wells should be drilled on the west
side of Pajarito Mountain. in or near the Valles Caldera. At least 2 wells shouid be drilled into the
local aquifer system so horizontal gradients can be determined.These wells wiil be about 5,000
feet deep and penetrate the Tesuque Formation. Water-ievel data from these weils wiil be used to
determine ground-water gradients between weils in the caidera and the next well or wetls to the
east. The depth of these holes may require a large commercial drill rig. Since the ariliing of these
wells is not determined to be necessary the specifications for the holes and the costs will not be
included in this proposal.

Duration of the Project:

The project is designed for six years. The attached work plan shows beginning and ending tmes
for specific tasks and the length of time required to complete a specific task. Monitoring is a long-
term task but it is not shown beyond the fifth year. In general terms, the first year of the project
will be used to select sites and install and operate eight stream-gaging stations. During the second
year four wells will be cored and drilled in the floodplain of the seiected drainage. Borehole geo-
physical logs will be run and analyzed. In the third year five wells will be cored and drilled. One

well will be drilled west of Pajarito Mountain and four on the plateau east of Pajarito Mountain. In ..

all holes borehole geophysical logs will be run and analyzed. Data collection will start in the first
year and continue through the fifth year. The last year is for report preparation and publicaton.
Water-level data collection is expected to continus indefinitely. Long-term stream-gage operaton
may not be necessary depending on the need for long-term data. The decision to continue gage



Project Costs:

Costs for the Investganon are for federal fiscai vears-October througn Seotember. Costs include
all manpower, equipment, travel. weif driiling, gage instailation. and raining.

Fiscal vear 1995

Personnei $63.300
Surface water gage construcuon and operation  $111.800
Travel $3.300
Total S178.300
Fiscal vear 1996
Personnel $126.000
Drilling four weils $346.500
Surface water gage operation $68.400
Trave| $21.200
Vehicles $5.700
Recorder purchase and rentai $6.300
Vehicies £5.700
Total $579.800

Fiscal vear 1997

Personnei $137.300
Drilling four weils $363.000
Surface water gage operation $70.800
Travel $23.500
Vehicles $6.400
Recorder Purchase and rentaj $9.600
Totai $610.600
Fiscai vear 1998
Personnel $124.800
Surface water gage operation $79.600
Travel $8.700
Vehicles $2.500
Recorder rental $6.100
Total §221.700
Fiscal year 1999
Personnel $246,000
Surface water gage operation $86.400
Travel $6.600
Vehicles $3.400
Recorder rentai $6.400

Total $343.300



with sections of the Jemez Caldera and the Lucero Uplift: New Mexico Geological Society
Twelfth Fieid Conference.



§q&

CR W

108 aomo

Ben

Rio Aribba 2io Charma : — %6 Oo Caiiants
County -
" o _
- i
o
e 2
~ N Kyl
w .
@ -
) a2
\»,
‘?9
T ————— —_ 5 — .
i ——n e om T v-”f.}_.c _ - Jver
~DRroxima e sr.qay TSy <Suancia o o —————
Los Alamos areq bounaary T=~T30yon I I o
—_— 20 ) ; i
= —— T\ WA CR . — -~
Counw - ~-pmar Tiaven { o uz N T
—— q - —— ) RESERAVOIR
& a.ae Cady - o7
g e T " ) e
c: . ~ P
- i
’
. R
: S Lm0, qua
‘alle .'_'.4;,-5_.,% ~ f T -
Granas Paam, i
Con = 3Men N ¥ MaMmoe
A = © N
- % , T e R—— AN . e
) Q=TI e ~. Q 2 z ~-.
) = 4, S . % R = -
kS N ' . L% % " z .
. s % Canvon P 2 N z
'\ "-‘ _ N . 2 -
. ot Phath . =
= 2 ~ . = - i
> - b |
Yy z !
e (- ' - |
N ‘s, N A
N 3 N asy SANTA Fe -
S \\ e L z
% J R ~ ~
. % ~— el - —_ —
N Oo ~/ N e /‘/ « ——
N / /-/‘V z
~ - =z
N . COCHM - / g

Sandoval ~~K e
County i

Faure 1.-Appraxdmate study area and geographic fectuse



NM94-5

PRELIMINARY ESTIMATION OF GROUND-WATER-FLOW PATH LINES IN THE MAIN
AQUIFER, LOS ALAMOS COUNTY, NORTH CENTRAL NEW MEXICO

Proposai by Peter Frenze]

INTRODUCTION
Los Alamos, is Iocated in north-central New Mexico, on the Pajarito Plateay in the Espanola
Basin. The Pajarito Plateay (Ag. isa topographic high that slopes gently €astward to the Rig

atomic bomb and has engaged in related or simjjar research for the past 50 years. Laboratory
wastes are stored or buried near the lab. Wise and effective management of radioactive substances
has long been a concem of LANL. This proposal is concerned with ground-water-flow path lines
which would be usefu] for development of a chemical transport moge].

GEOLOGY AND HYDROLOGY

The Espanola Basin is a north- to northwcst-trcnding and plunging, asymmetric faulted synclinaj
sag (Baltz, 1978, p. 213). The basin is filled to an unknown depth with semiconsolidated to
unconsolidated Tertiary and Quaternary sediments of the Santa Fe Group. The Santa Fe Group in
the Espanola Basin is comprised of Tesuque, Puye, and Ancha Formations of Tertiary age (Man-
iey, 1978, p. 202).

The Tertiary Puye Formation of the Santa Fe Group (Griggs, 1964, P- 28; Purtymun and J ohansen,
1974, p. 347-349) is younger than the Tesuque Formation and is present on the western side of the
Rio Grande. The formation consists mainly of gray sand and small pebbles derivec ¢ rom rocks
varying in composition from basaltic to rhyolitic that were associated with the volicanics of the
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Espanola Basin. The Ancha Formation is main! - south and west of Santa Fe and under the city
1self. The Ancha is coarser than the Tesuque, bv- is mainly unsaturated except in the southemn
part of the basin.

The Tschicoma Formation of Pliocene age and the Bandelier Tuff of Pleistocene age are major
volcanic units in the Pajarito Plateau. The Tschicoma Formation is approximately the same age as
the Puye Formation ¢ Kelley, 1978). The Tschicoma forms the mountains west of Los Alamos and
is present beneath the surface of the western edge of the Pajarito Plateay. The Tschicoma js com-
posed of latite, quartz-latite flows, and pyroclastic rocks.

(Purtymun and Johahscn. 1974). The Bandelier Tuff and possibly the eastern edge of the underly-
ing Tschicoma Formation generally occupy the unsaturated zone at Los Alamos,

west north of the Chama River. Although the Pajarito Fauit Zone has been considered to be the
western boundary of the Espanola basin by Hearne, McAda and Wasiolek, and Finch and Flem-
ing, the possible westward extent of the Tesuque Formation, and its hydraulic continuity west-
ward beyond the Pajarito Fault zone is unknown.

Water supply in the Espanoia Basin is from surface and ground water. Most irri gation is from sur-
face water and most domestic, municipal and industria] supplies are from ground water with-
drawn from the Santa Fe Group sediments. However, Santa Fe is partly supplied from surface
flows of the Santa Fe River. Los Alamos is supplied mainly by ground water with some irri gation
of ornamentals supplied from surface flows of several canyons. Smaller communities and individ-
ual supplies in the Espanola Basin depend on ground water except for agricultural irrigation.

In the Pajarito Plateau area, several aquifers have been identified. The main aquifer, is more or
less continuous with water-bearing sediments elsewhere in the Espanola Basin. Additionally,
perched aquifers have been identified in the Tschicoma and Puye Formations, in the basaitic rocks
of Chino Mesa, and in the Bandelier Tuff (Griggs, 1964, p. 102). Ground water in the alluvium of
Canyons on the Pajarito Plateau aiso is perched to some extent (Baltz, Abrahams, and Purtymun,



OBJECTIVE
« To estimate ground-water-flow path lines in the main aquifer of the Pajarito Plateau.

PURPOSE AND SCOPE

The purpose of this study will be to estimate ground-water-flow path lines using a ground water
flow model that can be revised as easily as possible to account for new data. The area modeled
will include enough of the central and southemn Espanola Basin to avoid artificial boundary effects
in the Pajarito Plateau area. Although the purpose of the flow model is to estimate paths of
ground-water flow, the data necessary to define path lines accurately enough for a transport model
probably does not yet exist. Therefore, the path lines estimated are termed “preliminary™. The
model will become obsolete as additional data are collected and concepts of the ground-water sys-
tem change. Although the model will be made as easily-modified as possible, data and new con-
cepts that may be brought forth after the first 24 months of this study may not be included in the
final product. Although the model wiil be constructed with the idea of providing a basis for a sol-
ute transport model., this model will be limited to ground-water flow below the water table in the
main aquifer. and will treat flow in the vadose zone only as a boundary condition.

APPROACH

In general. path lines will be estimated from a finite-difference ground-water flow model using
MODFLOW (McDonald and Harbaugh. 1988) and MODPATH (Pollack, 1989). The approach
will be made in 3 steps. The first step will be to study the geologic and hydrologic literature of the
Espanola Basin, and compile existing data. The second step will be to assemble a geographic
information system data base. The third step will be to calibrate a ground-water flow model and
estimate the path lines. :

The first step will begin with the Literature review. The literature review will include selected liter-
ature that could lead to conclusions about ground-water path lines in the main aquifer of the
Pajarito Plateau. and might include several disciplines. The review will concentrate on gathering
information about the study area that will lead to development of a ground-water flow model. not
on theoretical considerations of path-line calculation. The area of the Pajarito Plateau wiil be
emphasized with a lesser degree of emphasis on more distant parts of the Espanola Basin. Part of
the first step will be to locate and compile existing data that were not compiled by previous
projects. Existing stress data might include ground-water pumpage, the fate of Santa Fe and Los
Alamos public supply water (irrigation, private disposal systems, public disposal effiuent loca-
tions and rates), and possibly other hydrologic features such as water impounded in Cochiti Res-
ervoir which occasionally backs up onto an area of the Espanola Basin. Existing hydrogeologic
data might include lithologic well logs and estimated hydraulic conductivities. Other existing data
relating to path lines might include ground-water age, altitude of recharge, penetration of tracers
into the aquifer system. degree of saturation, surface geophysics, borehole geophysics, fracture
studies, and water-bearing characteristics of cores. The literature review will be preserved as an

s

annotated bibliography and published as an Open File Report. Annotations will relate to thedeter-..

mination of path lines and will not necessarily indicate the full content of the literature reviewed.
Part of the first step will be development of the conceptual model, which will be modified
throughout the project. preserved as the geohydrology section of the model report. and published
by the end of the project.



MANPOWER. COSTS. AND WORKPLAN

The total duration of the investigation is 45 months; 3 years for the study with 9 additional months
for final report preparation. Costs are almost entirely to cover salaries for personnel. and are con-
centrated in the first 3 years of the investigation. Manpower is available within the New Mexico
district and consists of the project chief (GS-12), a consulting modeling and GIS expert (GS-13),
a computer specialist (GS-11), and a student heiper (GS-4). The project chief will be 80 percent
available the first year and 100 percent available for the remainder of the project.

Costs in dollars*
Fiscal year 1995

Personnel $140.000
Vehicle** 5,700
Copy/purchase documents 1,300
Total $147,000
Fiscal year 1996
Personnei $171,000
Vehicle** 1.000
Printing of bibliography 8.500
Total $180,500
Fiscal year 1997
Personnel $175.000
Vehicle** 1,000
Total $176,000
Fiscal year 1998
Personnel $76,000
Vehicle** 300
Printing of model reports 19.000
Total $95.300

Project total $598,800
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Comments and Recommendations
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Attached are the Tiger Team Assessment, the LANL Self-Assessment, the New Mexico Environmental
Division (NMED) Initial Assessment, and the Hydrogeologic Review for the Environmental Restoration
Program at LANL. The structure of the documents has been reformatted so that section numbers could be
placed in the right-band margin. These section numbers correspond the sections of the Plan where the
mentioned concern has been addressed. Some of the comments and recommendations do not necessarily
pertain to groundwater protection or the GWPMP. These are referenced as not applicable (NA).
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3.2.4 Ground Water Statement

addressed
in Section:

Ground water occurs in two principal subsurface regimes at Los Alamos: 1) perched water in relatively shallow (10-100
fi) alluvial canyon bottoms across the Laboratory or in basalts in the northeastern portion, and 2) the main aquifer in
deep sediments (300-1200 ft below the mesa tops) underlying the more recent volcanic rocks that make up the entire
Pajarito Plateau. The deep main aquifer is the source of the municipal and industrial water supply for the entire
Laboratory and Los Alamos County.

The several hundred feet of dry volcanic rock provide protection for the main aquifer from surface infiltration or
downward migration of moisture from the perched water in canyon alluvium. Extensive monitoring of the main aquifer
since the late 1940s has never shown any contamination attributable to Laboratory operations. Not enough is yet known
about the fundamental processes controlling movement of water or contaminants through the unsaturated zone to
completely understand whether contamination couid ever reach the main aquifer.

Several of the canyon-bottom shallow alluvial aquifers contain contamination, both radiological and nonradiological,
from discharge of both untreated (during carly years) and treated (continuing to present) Laboratory effluents. These
situations have been and continue to be monitored by an ongoing routine surveillance program that has evolved from the
initial monitoring provided to the U.S Atomic Energy Commission by the U.S Geological Survey starting in 1946 and
continuing until the early 19705 when taken over by Laboratory staff. The potential for recharge to the main aquifer from
such alluvial perched water is not fully studied. Tritium contamination has been found to depths of about 200 ft (the
greatest depth of core samples taken to date) in the unsaturated zone below Mortandad Canyon, the canyon that receives
effluent from the radioactive liquid waste treatment plant at TA-50. The tritium concentration in moisture extracted from
the tuff was less than 10 percent of the DOE’s Derived Concentration Guide for Tritium in water. In addition, continued
sampling of the water of the deep aquifer, located 950 feet beneath the canyon, has not detected any impact of Laboratory
operations on water quality in the aquifer and with no resultant radiation dose to users of this water. New special studies
being implemented under auspices of the Environmental Restoration (ER) Program are beginning to contribute significant
additional understanding to mechanisms by which the main aquifer may be recharged by alluvial perched water.

In addition to the environmental quality aspects of contaminant migration, the main aquifer is also monitored for resource
management as the source of water supply. Water levels, pumping drawdown, total production and pumping rates, and
other hydrologic data related to well performance are documented and evaluated routinely. This evaluation provides the
basis for determining requirements for well maintenance, sighting of new wells, and planning for the reliability of future
water supply. The data also provide the basis for compliance reporting to the New Mexico State Engineer Office in
relation to the legal water rights owned by DOE.

The major deficiency related to ground water is that there is not enough basic detailed information available to fully 512
understand the complex hydrogeologic setting of the Pajarito Plateau on which the Laboratory is located. The

deficiencies in understanding relate to both the water quality and resource management issues. Tho availabie information

is inadequate to meet the requirements of DOE Order 5400.1 for the Ground Water Protection Management Program

Plan. Fundamental research is necessary in basic geology, unsaturated zone geology and hydrology, and saturated zone

geology and hydrology. An independent panel of experts is reviewing the current state of hydrogeologic knowledge to

recommend research priorities for the Laboratory.

Ground water monitoring facilities, equipment, and documentation are inadequate and do not satisfy the Ground Water §3.2
Protection Management Program Plan. No significant numerical modeling capability is in place to routinely model the 5.1.2
unsaturated zone or saturated zone of the aquifers at the Laboratory.

The Laboratory has not prepared ground water discharge plans for discharges from existing facilities. A request for such $.7.2
plans is anticipated from NMED. These plans would be required within 120 days after a request by NMED, which I

s insufficient time for meeting this requirement. In addition, the Laboratory has not prepared a Notice of Intent to

Discharge and a Ground Water Discharge Plan for the new SWSC Project, which must be approved before discharge

begins in July 1992. Done

DOE owns the water supply system for the Laboratory and Los Alamos County, including the wells, booster pump
stations, transmission lines, and storage tanks. The Laboratory provides oversight of the water supply system. JCI
provides the day-to-day operation and maintenance of the system. DOE sells water to Los Alamos County, which
operates and maintains the distribution systems at Los Alamos Townsite and White Rock.

The Laboratory is responsible for meeting the monitoring and oversight requirements of the Safe Drinking Wna" Act

(SDWA) for the system. Sampies are collected by the Laboratory and tested for chemical quality and mﬁloamvny by the

state Laboratory Division (SLD). JCI collects and tests samples for bacteriological quality (coliform bacteria) in their

laboratory, which is certified by the SLD. Sampling and test results for bacteriological and chemical quality, and for

radioactivity, meet the requirements of the SDWA. ]

Programs to ensure that the water supply is not co inated from external sources at the Laboratory are inadequate. A NA
cross-connection control program inside buildings is needed to ensure against contamination of the potable supply from

an industrial or waste water source. A survey of all water fountains and potable drinking water outlets for lead is needed



improve the bacteriologica] quality of the water supply at the Laboratory along dead-end and stagnant lines is also
needed. This plan would inciude control of noncoliform bacteria, which is fecommended to ensure against comamination
but is not required under the SDWA.

No mechanisms, legal or related to infrastructure, are Yet in place to provide for additional water pumpage for reliable
future water in conformance with regulations of the New Mexico State Engineer Office, Additional efforts are needed to
ensure continuing adequate water supply for the Laboratory and Los Alamos County,

GW.1 Quality Contro} Regulations

Performance Objective: The Laboratory must comply with New Mexico Water Quality Control Commission
Regulations related to ground water and other ground water requirements.

Finding/GW.1-1; The Laboratory isnot in a position to provide a 120 day period response as required by NMED for
preparation of a Laboratory-wide Ground Water Discharge Plan,

Finding/GW. 1.2; ANotieeofIntemtoDilchugelnleroundWlter i Phnhavenotbeenpupu'edtomeet
the July 1992 SWSC Project o aliow for discharge from the new SWSC Project.

Finding/GW. 1.3 A Ground WmDisdurgpphnnguﬂingnnharydudpdiwhumbminiﬁnedfor TA-54.
AreaOinrelpuuetoapotanialrequeuformduphnbyNMBD..

Discussion: Under New Mexipo Water Quality Contro} CWM regulati?u, 2 Ground Water Discharge

Discussion: Under the New Mexico Water Quality Control Commission regulations, a Ground Water
DischargelemayberequeudnanytitnebyNMEDforcomimedlueofﬂmhgom Liners do not
exist for the two sanitary lagoons. The TA-$3 lagoons were included in Part A (Mixed-Waste Section) of the

allowed for preparation of a Ground Water Discharge Plan for the TA-53 lagoons is not adequate for
completion of such a plan,
GW. lem W
Performance Objective: The Laboratory shouid implement all provisions of the Ground Water Protection Management
Program Plan (GWPMPP) as required by the DOE Order 5400.1, and nts implementation guidance provided by DOE.
Finding/GW. 2-1: Sufficient detailed information is not available on the hydrogeology of the Pajarito Plateau to meet al
the requirements of DOE Order 5400.1 and the GWPMPP guidance. Furthermore, a plan to acquire the necessary

information does not exist.

Major deficiencies in information can be found in the following areas taken from the DOE GWPMPP guidance and the
DOE ground water check list in Section 11 of the DOE Environmental Audit Manual:

5.7.2

Done

5.1.2
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Basic Geology: Basic geology of the Laboratory area includes structural features, stratigraphy, fracture
and fault zones (knowiedge of both the Pajarito fault zone on the western margin of the plateau and the
plateau itself where faults and fractures may control erosional patterns and potential infiltration zones
are crucial to understanding ground water recharge), geomorphology, seismic history, and geochemistry.

Saturated Zone Geology and Hydrology: Information on recharge of the main aquifer and lithology
is incomplete; knowledge of the upper surface of the main aquifer, especially toward the west, is
incomplete; temporal variation of the ground water surface is not weil described; information is lacking
on vertical and horizontal permeability variation, horizontal and vertical pore-water velocities, pore-
water flow gradients, the extent of phreatic versus confined zones, geologic structure beneath the
Bandelier tuff, spatial variations of natural ground water quality, and areal continuity of data.

Unsaturated or Vadose Zone Geology and Hydrology: The areal variation in lithology is
incompletely described; infiltration rate and vertical permeability are known only for a few select
locations, the geologic structure and thickness of strata lack detail, unsaturated moisture characteristics
have been measured for only two basic locations (TA-54 and Mortandad Canyon) within the
Laboratory; unsaturated hydrologic property measurements are lacking for the Otowi and Guaje
Members of the Bandelier tuff, the Chino Mesa Basalts, the Puye Conglomerate, and the unsaturated
portions of the Santa Fe Group sediments.

Finding/GW.2-2: Ground water monitoring facilities, equipment, documentation, and procedural improvements needed
to satisfy the GWPMPP guidance have not been completed.

Discussion: A large number of improvements need to be made in the Laboratory ground water monitoring
for compliance with the recommendations of the DOE GWPMPP guidance. The following paragraphs
highlight the most important items:

Additional ground water monitoring wells to the main aquifer are needed to provide better areal
coverage, especially in the western and southeastern portions of the Laboratory. All possible test wells
to the main aquifer need to be equipped with access tubes or transducers to provide more extensive
capability to measure the peizometric surface. Water-level measurements need to be made at least
annually, and in some areas possibly more frequently to establish the appropriate interval for detecting
significant changes in gradient. Annual potentiometric surface maps need to be prepared.

The complete inventory and comprehensive map of all known monitoring and production wells,
including all known abandoned holes and “similar holes in the ground,” need to be compieted. The
inventory needs to identify availability of as-built and development records and the existence or
availability of geologic and geophysical logs.

Procedures and methodology need to be more completely documented. Such things as purging methods,
water-level measurement protocols, well maintenance, pump tests, well abandonment, well security,
details of sampling protocols {frequency, custody records, and analyses for cach well), details of
interpretation (data base, statistical comparisons, and trends) need to be specified appropriately for
specific Laboratory conditions.

All monitoring wells, test wells, and test holes (in addition to those used as part of the routine
monitoring program) need to be equipped with locking security caps, marked with permanent stamped
labels, and surveyed to 0.01 fi elevation and 0.5 ft New Mexico State Plane coordinates to permit
mapping on the Laboratory graphic information system.

GW.3 Ground Water Monitoring Program

Performance Objective: The Laboratory should be conducting a comprehensive ground water monitoring program in
accordance with the provisions for ground water monitoring as required by DOE Order 5400.1, and the General
Environmental Protection Program, including the requirements for procedural documentation. Routine mvironn!emal
monitoring of ground water for contamination from Laboratory operations should be implemented to address all issues
and requirements of relevant DOE Orders and directives (¢.g., DOE Order 5400.1 DOE Order 5820.2A, and DOE Order
5400.5), including the requirements for complete procedural documentation.

Findings/GW. 3-1: The documentation of procedural aspects of the ground water monitoring component .of the EMP is
not adequate, and the Ground Water Monitoring Plan required by DOE Order 5400.1 is not completed or implemented.

Discussion: While the overall ground water sampling water sampling component of’ the routine _
Environmental Surveillance Program at the Laboratory is considered appropriate and in accordance with

§.3.2
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Discussion; While the overall ground wy
Environmenta) Surveillance Program at
DOE guidance (e.g. DOE/EH-¢] 73T, and DOE/EP-OO23), documenution of proceduraj aspects for Citing

Findings/cw, 3-2: No significant Numerica] Modeling capability ig i place 1o routinely mode| either the Unsaturated
20ne or saturated Zone at the Laboratory.

Discussion; Inadequate physical daty j available to support a €omprehensive modeling offort. Basijc
physica] Processes are not fully understood, Thjs includes both basic water movement as wejj 55 Ppotentia|

The Laboratoty has premier computing Capabilities, and the Laboratory staff has developed stage of the art
8eneral models, Specifically TRACR3D, to address sych Problems under specific funding for other DOE
Programs, e.g, Yycca Mountajn, .

GW. 4 Safe Drlnldng Water Remﬂom

Performance Objective: The Laboratory mus, comply with the SDWA and New Mexico regulationg Boverning
Water suppljes.

Finding/GW.tl: The C€ross-connection contro] Program, wellheaqd inspection Program, and program for disinfection of
lines after construction are pot current and formalized for compliance with the SDW4_

Discussion; Formaj Procedures ang QA for these Programs are required to properly document that the
work being performed by Jcp Health, Safety, and Environmens Department, jn behalf of the wQ&T
Section of EM-8, meets regulatory requirements ang environmentaj standards

Discussion; Formaj Procedures for SDwa sampling and QA are fequired. Formg) Procedures for
SDWA record keeping are ajyo needed to Properly documeny foutine SDW 4 activities. These activities
include sampling and testing, as wel] 5 programs fequired to protecy the water Supply such as cross.
connection controls, wellhead inspection, and disinfection of lines, A formalizeq notification Pprocedure
for violations of the SDW4 jo also needed. -

Finding/Gw . 4-3: No plan exists for improved microbiologicd quality of the [ og Alamos water supply system,
Discussion: Growths of biofilms of ﬂavobacten'um and other noncoliform bacterig have been
€xperienced in the Los Alamos Water system. These growths represent 5 deterioration of microbiologjcaf
water quality in sections of the System in which flows are limited, Preparation of aplan to improve

8§32
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Finding/Gw 4-4: There has not been a Laboratory.wide survey ofplumbing inside buildings to identify crogg Na
tonnections and 1o énsure against contamination,

connection that allows an unsafe substance o enter a public water supply. A Backflow Prevention Device
Test Program s in place at the LAboratory, but a forma} Cross-connection contro! survey ingide buildings
also 1s needed to eénsure compljance with state reguiations,

Finding/Gw, 4-5: A systematjc Survey to identify Potential elevated Jeve]s of lead in drinking water from water NA
fountains and other outlets has not been conducted.

Discussjon; Certain models of Water fountains were Mmanufactured using lead solder and tanks. Lead
from these sources can reach jnto the drinking water. A Laboraxory-wide survey, which includes

Proposed new lead Jimijts for drinking water, Levels over the current drinking water standard for Jead
(0.05 mg/1) have not been found, A Laboratory-wide inventory and sampling of water fountains are
needed to ensyre against elevated levels of lead and to provide a data base for action when Proposed new
lead limits are tmplemented by EPA and NMED.

GW.5 New Mexico State Engineer Water Rishts Re, tions

Performance Objective: The Labora!ory must operate and manage the water supply system in conformance with
the New Mexico State Engineer Office (NMSEO) regulations on water rights.

Findingy/Gs, 5.1 Under the permit for NMSEO, there are no mechanisms, legal or inﬁ’aswcture, in place to provide To be
for additionaj Water pumpage when the demand increases above the legal water rights limit. addressed

and the needs of the Laboratory.
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3.5.3.2 Compliance Findings

FINDING GW/CF-1 Groundwater Protection Management Program
Plan

Performance Objective

DOE Order 5400.1, “General Environmental Protection Program.” Chapter II1. Section 4.a.. required that a Ground
Water Protection Management Program Plan (GWPMPP) be completed by May 1990. Elements of the GWPMPP
include documentation of the ground water regime with respect to quantity and quality; design and implementation of
a monitoring program; a management program for ground water protection and remediation; a summary of areas that
may be contaminated; strategies for controlling sources of these contaminants; a remedial action program that is part
of the site resource Conservation and Recovery Act program; decontamination and decommission programs; and
other remedial programs contained in DOE directives.

Finding
The LANL GWPMPP does not fully meet the requirements of DOE 5400.1
Discussion

LANL’s GWPMPP (GW-87) does not fully meet the requirements and lacks specific information and reviews as
required by DOE Order 5400.1. Information deficiencies include the following:

1. The GWPMPP does not include an adequate Groundwater Monitoring Plan (GMP) according to the
criteria in DOE Order 5400.1 (see Finding GW/CF-2).

2. The GWPMPP does not adequately define the relation between the recharge and baseline water
quality and quantity of the main aquifer.

3 There is no written, formal relationship between the groups within the Environmental Management
Division to implement specific sections within the GWPMPP (e.g., underground storage tank
management programs).

4. There is no description of training, other than for safety and health that is expected for new and

existing employees, to further the goals of the ground water program.

S. The GWPMPP lacks documentation of both quality and quantification of the TA-57 (Fenton Hill)
perched ground water regime.

LAAO could not provide documentation indicating that they approved or reviewed the GWPMPP initially or
annually, as required by DOE Order 5400.1. The Environmental Protection Group (EM-8) indicated that the
document was sent to LAAO for review on April 27, 1991; however, EM-8 did not receive any comments from
LAAO (I-GW.95).

This finding was partially identified in the LANL Self-Assessment.

FINDING GW/CF-2 Sitewide Hydrogeological Monitoring Well
Network

Performance Objective

DOE Order 5400.1 “General Environmental Protection Program.” Chapter III, Section 4. a., requires preparation of a
GWPMPP by May 1990, Specific elements of the GWPMPP include the “documentation of the ground water regime
with respect to quality and quantity, design and

implementation of a monitoring program, a management program for ground water protection and remediation, a
summary of areas that may be contaminated, and strategies for controlling sources of these contaminants.”

DOE Order 5400.1, Chapter [V. Section 9 requires that a Ground Water Monitoring Plan (GMP) be developed and
implemented as a specific element of the GWPMPP by November 9, 1991. The GMP specifies “Ground Water that is
or could be affected by DOE activities shall be monitored to determine and document the effects of operations on
ground water quality and quantity.” The GMP must address regulations and requirements applicable to ground water
protection and monitoring, sampling strategies, sampling and analysis plans, and data management.

DOE Order 5400.1 Chapter I1. Section 10. “Ground Water Protection,” states “The Ground Water Protection
Program,” should be summarized, including a review of the monitoring program that describes the number of wells.”

53 -
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Finding

LANL's sitewide hydrogeological ground water monitoring well network will not be extensive enough to be
able to characterize the impact of DOE operations on ground water quality by November 9, 1991, as required
by DOE Order 5400.1.

Discussion

The existing ground water monitoring well network at LANL was largely developed by the U.S. Geological Survey
prior to 1960 without a GMP. It is not adequate to determine the complex hydrogeologic conditions of the Pajarito
Plateau. The LANL GMP, as required by DOE Order 5400.1, is being drafted, but will not be available for review by

November 9, 1991.

The well network monitors the main aquifer and perched alluvial aguifers in the Canyons. The following
deficiencies regarding the main aquifer monitoring well network on-site have been identified:

1.

The 11-well onsite well monitoring network includes no wells on the western perimeter of the site
and the western side of the Pajarito fault zone. Site baseline measurements, and the means of
detecting migrating contamination from offsite locations, are lacking due to the absence of wells
on the western perimeter. The effect of faults on ground water recharge and directional flow,
potential infiltration zones, and seismic history on both sides of the fault zone cannot be
accurately determined because of the lack of welis.

Five of the 11 onsite monitoring wells are also potable production wells. When these wells are
pumped for drinking water purposes, significant cones of depression are created, giving rise to
inaccurate measurements for monitoring purposes both in depth to ground water and generalized
ground water flow direction. This results in inaccurate measurement of peizometric surfaces on
a major portion of the monitoring network. Accurate peizometric surface measurements are
essential for determining generalized ground water flow direction.

All of the potable production wells and only one of the remaining six onsite monitoring welis have
access for depth-to-ground water peizometric surface measurements.

Only the 5 potable production wells are sampled for bacteria. Noncoliform (anaerobic) bacteria
counts fluctuate randomly at these wells and were observed to increase during some runoff events,
especially at Pajarito Well No. PM-2 (I-GW-12). The welis also contain free floating, nontoxic,
edible mineral oil, a standard result of lubricating the line shaft turbines. Neither the source of the
bacteria nor the environmental consequences of the mineral oil in the well bores is understood by
LANL.

The following deficiencies of the perched hydrogeological monitoring well network located in the shallow alluvium
have been identified:

1.

There are no monitoring wells located in the perched alluvial water located adjacent to the Los
Alamos County Landfill to monitor for potential ground water contamination (I-GW-17).

The landfill is iocated on a zone of intense fracturing (I-GW-73). The possibility exists for
contaminant migration to the ground water located in the perched alluvial water.

LANL's characterization of surface flow contaminants infiltrating into perched aquifer zones in Los
Alamos Canyon, which ultimately outcrop as seeps and springs at the confluence of the Rio Grande,
is not complete (I-GW-54). The understanding of contaminant transport pathway mechanisms is
essential for understanding canyon-specific perched aquifer systems.

LANL has not adequately characterized the seep-spring recharge mechanism located in the Santa Fe

Group (I-GW-54). A through understanding of the seep-spring recharge mechanism is required part

for adequate comprehension of the sitewide hydrologic regime.

LANL has no standard operating procedures for borehole drilling, well construction, disposal of borehole cuttings and
drilling fluids, well inspection and maintenance, and well abandonment. Further, LANL does not have a monitoring

well inventory program that lists inactive or properly abandoned monitoring wells, piezometers, neutron moisture probe
access tubes, or boreholes. Best management practice would suggest the need for standard operating procedures and an

inventory to track and manage the well network.

This finding was fully identified in the LANL Seif-Assessment.
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FINDING GW/CF.3. Groundwater Sampling Procedures

Performance Ob jective .
DOE Order 5400.1, “Genera Environmentaj Protection Program,” Chapter Iv, “Environmentaj Mom'wring
Requirements.” requires that a Quality Assurance Program (QAP) consistent with DOE Order § 700.6B, “Quality
Assurance,” be implemented by November 9, 1991. It also states that the QAP shay include chain-of custody
procedures.

DOE Order 5400.1 further states that "“Test Method for Evaluating Solid Waste, Physical/Chemical Methods"” (SW.
846) should be used as areference for environmenta} monitoring.

OSWER 9950.1, “Ground Water Monitoring Technical Enforcement Guidance Document,” discysses specific
procedures for sample collection, including Section 4.2.2, “Sample Withdrawa)”; Section 4.3.3, “Special Handling
Requirements"; and Section 4.4, “Chain-ofCustody.

LANL’s Water, Soil, Sediments, and Water Supply Monitoring Quality Assurance Project Plan (QAPP) (revised
January 10, 1990) specifies the procedures to be used in conducting ground Wwater sampling and analysis at the
monitoring wells, springs, and sediment sampling locations,

Sampling procedures outlined in OSWER 9950, 1, “Groundwater Monitoring Technical Enforcement Guidance
Document,” and DOE Order 54001 requirements for chain~of-custody are not incorporated into the Environmentat
Protection Group’s (EM-8’s) Water, Soil, Sediments, and Water Supply Monitoring QAPP. In addition, EM-8 does
not follow required sampling procedures as contained in the QAPP,

The following deficiencies are present in the QAPP:
1. The QAPP does not contain formal chain-of-custody procedures. Section 5.2 of the QAPP states,

“The analytical request form serves as ap informal chm'n-of-custody for the samples,” This chain-
of-custody is prepared in the field.

2 Section 6 of the QAPP specifies “equipment used in routing collection of water. soils, and
sediment requires no calibration Calibration is necessary for standardization and equipment
checks.

3 Section 4.6.1 of the QAPP specifies sample acidification prior to filtration for aj] chemical

analysis, which js opposite of OSWER 9950, requirements for metaf analysis. However, the

procedure was consistent with the requirements for the radiochemistry samples as specified in
Environmental Reglatog Guide for Radiological Effluent Monitoring and Environmental
Surveillance (DOE/EH-01 737). )

4. Section 4.6.3 of the QAPP does not directly address sample collection techniques to minimize
agitation and aeration.

5. The QAPP manual does not address field decontamination procedures for sampling equipment.

6. The QAPP manual does not directly address the need for refrigeration for sulfate, nitrate, and
semi-volatile organic compounds. Although the information is incorporated by reference in

LANL Report No, LA-] 1738, the requirements should be in a form that is easily accessible
during sampling,

7. The QAPP manual does not adequately address wej} purging requirements.

The Environmental Subteam observed three sampling events (October 1,79, and 17, 1991) conducted by LANL.
During the sampling events, there wag an overall lack of formality, and inadequate field sampling protocols. Sample
collection lacked consistency. The following deficiencies in field sampling methods were noted:

1. No environmentaj chain-of-custody form was used in the field on October 1, 199 (I-GW.-
32). No environmental chain-of-custody forms were used in the field during the second sampling
event, but were generated Jater at the laboratory, according to EM-8 staff (GW-g9),
Environmental cha'm-of-custody forms were used in the field on October 17, 1991.
However, the forms were not properly completed. The EPA SW-846 document states, “The



possession and handling of samples should be traceable from time of collection through analysis
and final disposition” (GW-147).

2. The pH. temperature, and specific conductivity meters were field checked for accuracy only at the
beginning of the sampling event on October 1, 1991 (1-GW-30). Accuracy should be checked at
the beginning and end of each sampling event. The two types of pH paper were not checked for
accuracy to a known standard prior to the October 7-9, 1991, sampling event. [n response to
Tiger Team observations, the pH, temperature, and specific conductivity meters were field
checked for accuracy at the beginning and end of the sampling event on October 17, 1991 (1-GW-
79).

3. Ground Water samples collected on October 1, 7-9, 17, 1991, were not filtered prior to being
preserved with an acidic solution as specified in OSWER 9950.1. However, radiochemistry
samples were preserved in accordance with DOE/EH-0173T.

4. Ground Water sample containers for the October 1, 1991, sampling event were acidified (e.g.,
preserved) in a radiological laboratory prior to field sampling (I-GW-31). Given the possibility
for radiological cross-contamination, sample containers should not be acidified in locations that
could impact analytical integrity of the sample.

s. During the October 1, 1991, sampling event, the sampling port of the production well emitted an
aerated ground water sample which is not acceptable for volatile organic compound analyses or
semi-volatile organic compound analyses (I-GW-26).

6. Sample containers for parameters other than volatile organic compound analyses were not
preserved on ice for transport to the laboratory during the October 1, 1991, sample event (I-GW-
30). No samples were preserved on ice for transport to the laboratory for October 7-9, 1991
sampling event (I-GW-55). However, samples were preserved on ice for transport to the
laboratory during the October 17, 1991, sampling event (I-GW-76).

7. Tygon sampling tubes and sediment sampling scoops were not properly decontaminated between
sampling stations during the October 7-9, 1991, sampling event (I-GW-55).

8. The purging of ground water monitoring weil MCO-5 during the October 17, 1991, sampling
event was not based on an appropriate calculation of well-bore volume (I-GW-76). This resulted
in analysis of well-bore water rather than ground water.

9. Two of the three temperature probes were broken on the October 7-9, 1991, sampling event (I-
GW-53). The lack of functioning thermometers could result in a lack of quality data,

This funding was fully identified in the LANL Seif-Assessment.

3.5.3.2 Best Management Practice Findings

FINDING GW/BMPF-1: Closure and Protection of Wells and Boreholes

Performance Objective

DOE Order 5400.1, “General Environmental Protection Program,” Section 5.a., “Policy™ requires that DOE
“minimize risks to the environment or public health, and anticipate and address potential environmental problems
before they pose a threat to the quality of the environment or public welfare.”

The 1986 RCRA Ground Water Monitoring Technical Guidance Document (TEGD) suggests that locking caps
should be placed on wells to prevent tampering and ground water contamination. Additionally, the TEGD states that

when wells are no longer operable, or give false ground water anaiytical data, they should be decommissioned and
sealed.

The New Mexico Environment Department (NMED) has issued procedures to be used for plugging and
abandonment of monitoring wells installed after January 1, 1991. These are best management practices for wells

installed before that date.
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Finding

Abandoned or inactive monitoring wells, peizometers, neutron moisture Probe access tubes, and boreholes are
Rot adequately closed or sealed to protect the environment.

Discussion

LANL has not developed procedures or criteria for determining when wells should be decommissioned or in what
manner they will be abandoned. There are several monitoring wells, peizometers, neutron moisture probe access
tubes, and boreholes which are not properly secured nor protected, However, best management practices suggest that
these should be plugged and sealed as suggested by the NMED: otherwise, they present a potential pathway for
ground water contamination,

1. A new monitoring well, MCO-5.1,, has no locking cap. The pelyvinyl chloride casing is not
protected against potential vandalism to the well bore or aquifer (1-GW-23).

2 A monitoring well (TW-2B) that was partially installed in 1947, was observed to be inadequately
secured (I-GW-24). Both the production tubing and the annulus between the weil casing and the
production tubing were open ended. The potential to introduce contaminants to the well bore and
perched aquifer exists since it is not plugged and sealed.

3. AnolderUS. Geological Survey monitoring well (LAO-5), located in the perched alluvial, was
observed to be missing a lock (I-GW-25),

4. At various locations throughout Mortandad Canyon, piezometers and neutron moisture probe
access tubes were observed without caps or locks (I-GW-77),

5. LANL has no procedures for placing permanent identification placards on ground water
monitoring wells (1/22).

This finding was fully identified in the LANL Self-assessments
FINDING GW/BMPF-3: Groundwater Discharge Plan
Performance Objective

New Mexico Water Quality Regulation (NMQR), Section 3-104, states that no person shall cause or allow effluent or
leachate to discharge so that it may move directly or indirectly into ground water without a Groundwater Discharge
Plan approved by the Director of the New Mexico Water Environment Department (NMED).

NMWQR, Section 3-106, requires that for discharges existing prior to March 1977, a Groundwater Discharge Plan
shall be submitted within 120 days of receipt of notice from NMED that a plan is required. For discharges initiated

subsequent to March 1977, a Notice of Intent must be submitted to NMED, which will determine whether a discharge
plan is required.

requests.
Finding

LANL has not initiated preparation of Groundwater Discharge Plans to ensure compliance with anticipated
NMWQR requirements.

Discussion

LANL has indicated that a request is anticipated from NMWQCC for Groundwater Discharge Plans for some or ail
for the 9 sanitary treatment facilities and approximately 100 industria} outfalls. LANL has also indicated that they

sludge at TA-54, Area G, and for discharges from the unlined sanitary lagoons at TA-53. LANL has also identified
the need for a Laboratory-wide Ground Water Discharge Plan to meet potential NMWQCC requests. However,
drafting of the plans has not been initiated, and there is currently no program in place to draft the plans.

LANL has also identified the need for a Ground Water Discharge Plan for the new Sanitary Treatment Plant at T.A-46
and has initiated drafting of the Notice of Intent, but has not initiated drafling of the Discharge plan so as to ensure

compliance with the required schedule.

This finding was fully identified in the LANL Self-Assessment,
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LANL Hydrogeology Panel Final Report
SUMMARY OF COMMENTS ON ISSUES IDENTIFIED BY THE ER PROGRAM

The foliowing is a brief summary of the panel’s comments on issues identified by the ER staff, Detailed comments
by each reviewer are provided in Section 6.

ISSUE 1: Do we have enough h_vdrogeological data at LANL 10 defensibly answer Ppertinent
hvdrogeologicai questions related to the ER site cleamups (e g stabilization in place)?

There is considerable unc
few sites such as Mortandad Canvon and TA-54, sufficient hydrogeological data may already be available 1o support

Data may be sufficient only at sites that have been characterized, such as TA-54 and Mortandad Canyon. Even at
these sites there is uncertainty in the spatia| extent of contamination, hydraylic properties, and transport processes

connectivity over great depths and fractures may provide capillary barriers 10 unsaturated flow., On the other, roots
and weathering patterns suggest that some fractures on Mmesa tops may be preferential paths for infiltration. Our
primary concem for liquid flow in fractures is in canyon bottoms where fractures in bedrock may intersect perched
alluvial aquifers. There are few fieid data on the roje of fractures, but there is also very little one can do to adequately
and qQuantitatively characterize Variably saturated fracture flow and transport coefficients, At small site scales, the
role of fractures ag transport pathways and their connections to regional pathway wi]| likely have to be addressed for
each site indiVidually.

ISSUE 4: Can we defensibly model LANL hydrogeology using a porous continuum mode|?
Much of the Sxperimenta] and environmenta| monitoring data Suggests that a poroys media flow mode} would be
appropriate. However, porous media modeis should be used to predict observed behavior in order to validate the

models and to confirm the validity of the porous media approach,

ISSUE s: Are we sufficiently certain of ground water flow direction regionally that we can know ground

ISSUE 7: Do we know enough about gas exchange between the subsurface and atmosphere as q
Ppotential contaminan; transport pathway?

Gas exchange has been observed near open shafls and boreholes, Density driven gas phase transport of chlorinated
solvents, for example, may also be important, but has not been documented in the field at LANL, The tmportance of
8as transport and the characterization of £as transport pathways requires additional study.

Tuo be
addressed
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ISSUE 8. Do we kmow enough that modeling as o homogeneoys, Steady state system adegquately defines To be
the system?> Allematively, do we know enough 1o mode} asa nonhomogeneous, transiem addressed
SVistem?

Available data are Scarce, and details of experimenta] Procedures need to be published. A mode study using existing
sorption data underestimated observed radionuclide transport. Avajlable data do not appear o be sufficient 10 defend
ER objectives.
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POTENTIAL GROUND WATER POLLUTION SOURCES

DOCUMENTATION

covered by Kelly. Volume Lincludes background (historical) information on the site, the geologic and hvdrologic
setting, type of waste involved, and the mode of disposal. Volume II consists of Appendices including a fist of
photos, slides and engineering drawings, the Lab's solid Radwaste Management policy, the guidelines for disposal pit
construction, and records of disposal in Tech Area 54, Area G shafts,

An additional possible source of ground water contamination is the historic and current practice of discharging liquid
waste (NPDES-pennitted) in canyons near the northern boundary of the Lab, According to the latest Surveillance
Report (for 1990 Environmental Protection Group, 1992), four areas have received industriaj or sanitary effluents:
DP-Los Alamos (DP-LA), Sandia, Mortandad, and Acid-Pueblo Canyons.

CON CERNS/RECOMMEN DATIONS

At this is the initial review of the ground water program at LANL, this report primarily addresses basic concerns
regarding potential sources of ground water contamination:

1. Regarding location of potential sources of ground water contamination, the 1990 Environmental
Surveillance R i -

To be
addressed



2. A biannual update on disposal activity at all these areas should be prepared. Such reports should cover
the same topics addressed by Rogers (1977).

To he
addressed
3. It is a cause for concern that a large number of the potential sources of contamination are located in the
vicinity of high fault/fracture density (Wachs and others, 1988), near cliffs, and in canyon bottoms.
522

Subsequent assessment reports by the NMED will address site-specific concems.
CONCEPTUAL HYDROGEOLOGIC MODEL
PREVIOUS WORK

Oversight at LANL is facilitated by the existence of a sizable body of reference materials and the availability of most
of them in LANL’s Environmental Restoration Program Records Processing Facility in Los Alamos. The citations
below are not intended to be exhaustive, but rather to indicate representative important works.

Major sources of geologic information on the Pajarito Plateau include reports by Theis and others (1950), Griggs
(1964), Purtymun (1966), Smith and others (1970), Crowe and others (1978), and Kelley (1978). Most of these
include mapping. The most detailed (1 inch = 400 ft), and only Lab-wide geologic map is unpublished (Rogers
1981). .

Numerous published works report on various aspects of the hydrologic system associated with the Pajarito Plateau.
Many of these reports treat the system strictly from a water-supply point of view (Theis and Conover, 1962; Griggs,
1964, Cushman, 1965; Cooper and Purtymun, 1965; Purtymun and Cooper, 1965, 1969; Cushman Purtymun, 1975;
Purtymun and others, 1980; Purtymun, 1984; Purtymun and Stoker, 1988). The water supply at Los Alamos has been
carefully documented in a series of annual reports by Purtymun, and Purtymun and others dating back to 1972
(Purtymun 1984). Modeling of the ground water system near Santa Fe by McAda and Wasiolak (1988) includes the
Los Alamos area.

Some reports, however, do focus on hydrogeologic considerations in radwaste disposal or monitoring at the Lab
(Weir and others, 1962, Weir and Purtymun, 1962; John and others, 1966; Purtymun, 1966, 1073a. b; Devaurs, 1895;
Purtymun and others, 1974, 1989, Anonymous, 1990; Penrose and others, 1990; Stoker and others, 1991). The
spread of radioactive contamination in specific canyons or Tech Areas was addressed by Baltz and others (1963).
Purtymun (1974), Devaurs and Purtymun (1985), Purtymun and Stoker, and Stoker and others (1991).

LANL's CONCEPTUAL MODEL

As many of the reports listed above were done by or for the Lab, they are the basis for LANL's conceptualization of
the regional hydrologic system. The key elements, as summarized in the 1990 Surveillance Report, are as follows.

1. Ground water occurs in three situations:
a) perched water in alluvium in canyons

b) perched water in basalts and sedimentary units of the Puye Conglomerate, and,

<) beneath the regional water table in the main aquifer.
2. The alluvium on canyon floors is recharged by surface water runoff.
3. The main aquifer consists of the Tesuque Formation and the lower parts of the overlying and

intertonguing Tschicoma Formation (in the western part of the Pajarito Plateau), and the Tesuque
Formation and overlying Puye Conglomerate (in the central and eastern parts of the Pajarito Plateau).

4. Water in the main aquifer is separated from that in the shallow alluvium and other perched systems by 250
- 620 ft of unsaturated tuff and sediments.

5. There is little or no recharge of the main aquifer from the mesas, the shallow alluvium, or other perched
ground water.

6. The main aquifer is recharged in the Valle caldera, west of the Laboratory.

7. Ground water in the main aguifer flows easterly until discharging to the Rio Grande.
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Site specifies studies undertaken by the Lab have added to the undctstanding of the relationship of the complete
hydrologic system. For example, the study of Mortandaqd Canyon by Stoker ang others (1991) enhanceq the
conceptualization of the so-called “shajjow alluvium aquifer,»

1. Saturation js confined to a relatively thin Zone, extending 5- 20 above the contact of the alluvium wyth

2 The area of saturated alluviym extends from the treatment plant (TA-50) outfalls SWMU
50-0511to a point approximately 2 mjjes down canyon,
3 Thickness of the Saturated zone decreases towards the canyon margins.
4. Since 1960, the saturated portion of the alluvium aquifer has neither changed signiﬁcanﬂy in size nor

moved down canyon (eastward).

there are stij] concemns about LANY ' conceptual model, the hyd.rogeologic data base, and the Ppresentation of
surveillance information,

L. The recharge area(s) for the main aquifer under the Pajarito Plateay has not been clearly identified. Most

3. Perched water beneath the Bandelier Tuff suggests that there jg recharge through the tuff Various methods of

determining recharge (e.g. chloride mags balance, chiorine 36, etc.) may prove usefu in answering this question,

water in this area have similar chemistry, different from that in TW. ;. This situation rajses questions

conceming the effectiveness of the Bandelier Tuff a5 5 barrier to venjcaj migration and needs to be investigated.

5. If *H has Penetrated at least 200 beneath the alluvium aquifer in Mortandad Canyon, it seems possible that
it could ultimately reach the main aquifer,

and which phase is most common at the [ 357

7. What is the cayse and fate of disappearing streams in canyons (for example, Potrillo Canyon)? A study of
hydrogcologic conditions at such sites (water table depth, thickness/character of the alluvium, etc) would be
usefu),

8 An alluvial deposit within the Cerro Toledo interva) of the Bandelier Tuff, lithologically simijar to the Puye

Conglomerate, ang known x'nformally as the “epiclastic unit”, crops out in various places on the plateay,
LANL has reported that, where unsaturated, this ypijt may serve as a capillary barrier to vertical migration
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10.

11.

13.

14.

16.

of contaminants or recharge, but that it has been observed to be as much as 90 percent saturated, locally.
Of particular concemn is an outcrop of the epiclastic unit in a cliff near the confluence of Pueblo and Acid
canyons. In this position it lies down canyon of both the Larry Walkup Center, which discharges
approximately 800,000 gallons of chlorinated water annuaily, and the decommissioned untreated liquid
radwaste facility (SWMU 1-00). Thus, the potential role of the “Epiclastic Unit" as a pathway for
contaminant transport should be investigated.

The hydraulic properties of all aquifers should be characterized in the field through properly designed
pumping tests, using appropriately constructed and placed wells. Such tests should include wells on both

sides of major faults in order to better define the role of these structures as conducts, barriers, or inconsequential.

Water level maps for the shallow, perched systems should be contoured separately from those for the deep
(main) aquifer. -

An approximate geologic map at the water table should be constructed from available subsurface data. and
appropriate hydraulic conductivity’s should be assigned to each unit in order to show the contaminant-
transport capacity across the area.

Once such a map is available, modeling of the ground water flow system should be undertaken. This would
be an excellent way of testing the conceptual model, as well as the assumed hydrologic properties of materials
underlying the Pajarito Plateau.

Eventually, contaminant transport should also be modeled. This could initially be done with hypothetical
leaks or spills, then modified for actual excursions. Such models could show directions, rates, and
concentrations that might be expected from a most conservative scenario. Results would be ideal for
presentations to the public, the Pueblos, etc.

No water-level map is provided with the 1990 surveillance report. Such maps normally accompany
monitoring reports and provide essential information on the hydrologic system. In fact, it is difficult
to interpret water quality data, let alone evaluate the monitoring network, without such maps. As
noted above, page-size versions will probably not suffice; a 1:24.000 map, including major disposal
areas and monitoring sites would be ideal (folded in a pocked at the back of the report). If digitized,
it should be a simple matter to update such a map for subsequent annual reports.

Previously published water level maps essentially depict pre-development conditions; no impacts of pumping
at production weils (1.¢. cones of depression) are indicated (Figure 6). Yet, water level changes

(i.e. drawdown values) are regularly given in the annual reports on the water supply at LANL.

Modeling by McAda and Wasiolak (1988) predicts significant cones of depression in the future

as well. As ground water flow is toward such depressions, their position and extent are critical to

both designing and evaluating the monitoring network. Water level maps for the Lab should include

these features.

Water-level maps commonly used for closure plan. RCRA Facility Investigation (RFI) Work Plans,
operating permit applications, etc., all include data collected over 10 years ago at TA-40 in wells

DT-5A, DT-9 and DT-10. This gives a false impression of the water level in the southwestern part of the
Pajarito Plateau. It is understood that this is, in part, because there is no access port for water level

measurement at these wells. This should be remedied such that water levels can be monitored on a regular basis.

GROUND WATER MONITORING NETWORK

WELLS/SPRINGS USED

The 1990 Surveillance Report identifies 43 ground water monitoring wells (Figure 7). Of these, 26 are deep and
target the main aquifer, whereas, 17 are shallow and monitor perched water in the alluvium. Of the 26 are deep wells,
19 are water supply sells; the remaining 7 are test wells. The supply welis used for monitoring include 7 in the Guaje
well field, 6 in the Los Alamos well field, and 6 in the Pajarito well field. None of the shallow wells are water supply
wells. In addition to these wells, ground water is also monitored by means of 33 springs that primarily discharge
along the eastern edge of the plateau in White Rock Canyon.

PARAMETERS MONITORED

Different sites are analyzed for slightly different lists of parameters. According to Appendix G of the 1990
Surveillance Report, springs in White Rock Canyon are monitored for 16 non radioactive parameters (SiO;, Ca, Mg
K, Na, CO; HCOs. P, SO, Cl, F, NOs-N, TDS, hardness, pH. specific conductance), 6 radiochemical parameters ( H.
13%¢s. 10tal U, 5Py, “*#*%py, gross gamma).and trace metals (Ag, Al, As, Ba, Cd, Cr, F, Hg, NOs-N, Pb, Se, Cl, Cu,
Fe, Mn.Ni, P, Sb, Se, Sr, T, U, V, Zn). Ground water in supply wells and the water distribution system at LANL is
monitored for 6 radiochemical parameters (gross alpha, gross, beta, *H. ¥*®py, ©***%py and total U). 18 EPA

S.1.2
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primary;secondary standards (Ag, As, Ba, Cd, Cr, F, Hg, NO,-N, Pb, Se, Cl, Cu, Fe, Mn, SO,, Zn, TDS, pH), and 20
other parameters (Al. $10,, Ca, Mg, K, Na, CO; HCO,, P, 8O, Cl, F, NO»-N, TDS, hardness, pH, specific
conductance, B, Mo. Sr, V', Be, Ni. 8b, T], NO;-N). Ground waters are also monitored for organic compounds: 68
volatiles, 71 semi-volatiles, 19 pesticides, 2 herbicides, and 4 PCB’s.

CONCERNS/RECOMMENDATIONS

1. It is understood that the monitoring plan for the Lab is currently being revised. Inclusion of a table, in both
the plan and future surveillance reports, giving sites, parameters monitored and frequency of monitoring,
would be most helpful in our oversight effort.

2. As in all monitoring networks, existing wells are employed where possible because drilling new ones is
expensive. However, the large number of water-supply wells used for monitoring at LANL is a concem.
Wells constructed for supply have large screened intervals in order to maximize water production. By
contrast, water-level or water quality wells are usually screened over a narrow interval to provide information
for a more discrete portion(s) of the aquifer. Properly constructed monitoring wells should be installed to
replace, or at least supplement/verify, data from the supply wells currently used.

3. There are relatively few monitoring wells/sites in view of the size of the area encompassed by the Lab. This
may result from the conceptual notion long held by the Lab that, due to the depth water table, and presumed
impermeability of the volcanic tuff at the surface, the main aquifer is not at risk and need not be monitored,
other than at the supply weils. Not only would more wells better cover the area and, if properly constructed,
better monitor the aquifers, but they would provide an excellent test of this hydraulic isolation hypothesis.
Lower Los Alamos Canyon is one such area that should have a more extensive monitoring system in place.

4. The density of wells/sites is also unrealistic. There are many wells in some areas and few to none in others. A
more uniform spacing of wells is desirable and should be established. New wells shouid be strategically
located with respect to historically contaminated areas of the plateau or to enhance depiction of the

water table. A partial solution to this is to not use all wells in the well fields. A representative well
should be selected, an alternate designated, and the others ignored, as far as regional surveillance is
concerned. This would prevent the misconception that the relatively large of “monitoring wells”
actually represents an adequate regional surveillance system.

s. The wells drilled under the Hazardous Solid Waste Amendment (HSWA) permit requirements are not
currently included in the Environmental Surveiilance network, but should be.

6. As noted above, the map of monitoring wells/sites in the surveillance reports should also show the major
disposal areas (not every SWMU) that are being monitored, and contours that represent recent water level
information.

7. The classification of monitoring sites should be reconsidered and standardized. The designation of springs is
not consistent; sometimes they are denoted as surface water and sometimes as ground water. Ground water is
preferable inasmuch as springs are outcrops of the water table or the potentiometric surface.

8. Spring-sampling stations are inadequately marked in the ficld. They should be identified by as permanent a
monument as possible, to avoid major deviation in a sampling point over time. A written description of
sampling points should also be on file.

9. The organization of the surveillance reports is somewhat confusing. the following would be helpful for the
oversight effort:

a) field identification of sites should be the same as maps identification. Site identification
numbers, as used on figures and maps, should appear in the first column;

b) presentation of a summary table with sampling frequency and parameters monitored for each
site (water level, major ions, radionuclides, etc; quarterly, annually, etc),and

c) listing the standards for all parameters, for easy reference. LANL projects, understood to be
underway or planned, will greatly enhance our conceptualization of the hydrogeologic system.

SUMMARY

Current monitoring efforts at LANL go far beyond those of just a few years ago, and surveillance reports regularly
present more than was previously know. However, a number of general and specific inadequacies are recognized,
based on our initial assessment. The following are largely summarized from the sections entitled
“Concemns/Recommendations” above. However this list is not all inclusive and the concems/recommendations listed
above should be consuited for details.

Table 8.1
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1. Potential Contamination Sources

a) Biannual reports on waste-disposal activities at all sites should be prepared. To be
addressed

b) General waste-disposal areas (not individual SWMU’s) should be shown on maps of To be

monitoring wells/sites, together with the regional water-level contours, so that adequacy addressed

of the surveillance network may be better evaluated.
2. Conceptual Hydrogeologic Model
a) Questions concerning recharge, confined/unconfined conditions of the aquifer, and 5.1.2
permeability of the Bandelier Tuff should be resolved. Appropriate tests should be

designed and conducted (chloride, isotopes, paired piezometers, pumping tests, etc).

b) A water-level map, depicting current conditions (drawdown around supply wells),
should be included with surveillance reports.

c) Ground water flow and contaminant-transport modeling should be undertaken to test 5.1.2
LANL'’s conceptual hydrogeologic model.
5.2.2
3. Ground Water Monitoring Network
a) The monitoring plan should be revised as soon as possible, focusing on clearly stated 53"
objectives.
b) The number and location of monitoring wells should reflect the number and location of £3.2

major waste disposal areas; this does not mean a well or series of wells is needed at
each SWMU, but rather there should be enough wells to intercept any possibie contamination.

c) The location of future monitoring wells should be based on the location of the potential 532
sources of contamination, transport pathways, and the regional flow system as indicated
by a current water-level map that includes drawdown due to pumping of production wells.
Some additional monitoring wells may be needed merely to better depict the water table.

d) New wells should be constructed to monitor discrete hydrologic interval(s) (production 53.2
wells are screened over too large an interval).

We would be glad to clarify or discuss our position/recommendations on any of the issues addressed herein at any
time. Inquiries may be directed 827-2434 or 665-7130.

ACKNOWLEDGMENTS -- Cooperation of various LANL and DOE personnel during our investigation, through
tours and interviews, is greatly appreciated. Discussions with John Hawley (NM Bureau of Mines and mineral
Resources) and Margaret Anne Rogers (MARA, Inc.) were most helpful.



Action Plan No.: C-EM-01
Title: Environmental Surveillance
Calegory: X_ Eaviremmenial ___ Safety & Heallh — Management & Organization
LANL: Net Benefit to Cost index - 2
Tiger Team Concern(s) or Finding(s):
{ A/CF-4 LANL bas not implomented as ambicst aif sampling program with all the clomeats required by DOE 5400. 1, DOE 5400.5, snd DOE/EH-0173T.

SW/CR-6 Surface water effluent monitoring and environmental surveillance programs which meet tho goals and objedivu of DOE 5400.1 will not be
implemented by November 9, 1991. ]

GW/CF-4 Environmental surveillance of soil, sediment, and biota st LANL docs not fully satisfy the DOE 5400.1 requirements for the Enviroamental
Sugveillance Program, and there is no overall plan in place (o moet thoso requircments by blqhuddhlddoolNovembu9. 1991.

GW/BMPF-1 Abandoned or inactive monitoring wells, piezomeless, noutron moisture probe access tubes, and boreholes are not adequalely closed or scaled
to protect the eavironment.

QA/CF-9 LANL is not consistently documenting and implementing a chain of custody for their ficld sampling activilies.

RAD/CF-1 LANL has not implemented some required clements of an eavironmenial TLD moniloriag program.

RAD/CF-13 LANL bhas not implemenied a program (0 provide complete radiological monitoring and surveillance st inactive waste siles.
RAD/BMPF-1 LANL's ASERs ase nol preparcd in accordance wilh the guidance provided ia DOB $400.1.

GWI/CF-1 The LANL GPMPP does not fully meet the requircments of DOB 5400.1

GW/CP-3 LANL ground wales -nplm; procedures are aot consistent with DOE Orders and guidance documents.

GW/CP-2 LANL's sitewide hydrogeological ground water monitoring well network will not be exteasive enough to be able lo charactesize the impact of
DOE operations on ground water quality by November 9, 1991, as required by DOE 5400.1.

RAD/CE-2 LANL will not be able to complete and implement an Environmental Monitoring ‘l_’hn‘(EMP) by November 9, 1991, as required by DOE

5400.1.
t
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Code: X _ Compliance —  Best Management Practice — Safety & Health Category

Compliance Protocel: DOE 5400.1, DOE 5400.5, DOE 5480.19, DOE 5480.20, DOE 5700.68, DOE 5820.2A, DOE/AL 5700.6B, DOE/EH-0173T,
NRC REG Guide 8.25, EPA OSWER 9950.1, 40 CFR 262.11, 40 CFR 264.13, 40 CFR 265.13, Los Alamos RCRA Pant B Permit, New Mexico
Enviroament Departiment Monitor Well Construction and Absndoament Guidelines, New Mexico Siate Engineer Office Rules and Regulations Governing
Drilling of Wells aad Appropriation and Use of Grouad Water in New Mexico

ADS Number: N/A DOE Priority No.: 2__

Root Cause: Until recemtly, the Laboratory did nol ensure sufficient priority and resousces were applied (o the mapidly changing requircments in the
eavironmental ares.

Response: Many of the doficiencies in the enviroamental surveillance program were addressed in the Labosatory’s Environmeatal Monitoring Plan (EMP)
which includes sub-section for an upgraded Ground Wates Monitoring Plan. It was drafied and submiitied to DOE in November 1991 and amended in
January 1992. Modifications common (o ali the surveillance programs include the development of formal Quality Assurance/Quality Control (QA/QC)
programs and of detailed sampling protocols for ficld moasurement, sample collection and preservation, equipment decoalamination, instrumeat calibration,
and dats handling. u;awmummumamwmaummmumm. and a formal standard
operaliag procedure for chain of custody is being prepared.

The Los Alamos National Laboratory has initisted & waste stream characterizalion (WSC) program (o easure that all point source discharges to the
eavironmend, resulling from Laboratory operstions, are ideatifiod in tho Laboratory’s NPDES permit. A compliance schedule for the WSC program was
incorporated into an Adminisirative Order (AQ), in conjunction with the Federal Facility Compliance Agrecment (FFCA), issued by the U.S.
Eaviroamental Protection Agency (EPA). The WSC program includes a survey (o identify buildiag drains aad document the source of each waste stream
and includes localing potential unpermitted discharges. As uaidentified wasie sircams and uapermitied dischargos are discovered, the Laboratory will
submit & proposed complisace scheduls (o the Eavironmental Protection Ageacy for cosrecting the deficieacies. This schedule will be incorporated into the
AO aad FFCA. laformalion gathered dusing the WSC program will be iacorporsiod into the NPDES permit.

Nc\vltiliu-udpuﬁmhuairmhvohmawmmmdlhmw.mhhuiwrhgmm.-ndlnmplen have been
relocated (0 minimize localized ais cisculation effects. The new samplers will be calibrated 1o standarde imposed by the National Institute of Standards and
Techaology; they will minimize potential errors associstod with air leskage and changoout procedures; they will be placed in & secure housing 1o minimize
weathor effects and tampersing; and they will be calibrated overy 6 months as recommended by the Nucleas Regulatory Commission Guide 8.25. New
clemental (ritium gas samplers have been purchased and will bo installed during spring 1992. A compulesized relstional data base management system has
boen doveloped (o store, tabulate, and statistically analyze sir monitoring results. The sysiem was developed and verified in accordance with DOE 1330.1C
and is operated per DOE 1360.2. Progranunatic revisions (o the radiological ambient air program have been incorporated into the Environmental
Moaitoring Plan and include formal sampling and QA/QC procedures, requirements for management oversight, equipment calibrations and audits,

conumtment o pecform particle-size measureinents, and adoption of biweekly sampling once resources become available. Negotiations are ongoing
betwoca the Laboratory, DOE, and Environmeatal Protection ageacy (EPA) (o modify the madiological stack monitoring program.
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LANL
Responsibje
Planned Actions Start Dage End Date Organizagion
:‘noﬂ.ro-mmazmnlar-&.‘onra}-?qgtiall
S..ol-rl&.-rl-llolo!otl?ql-!onrlittf
Bllllgu. .
Design and mplement the scheduje for hydrologic 8!_59.-.&3 a7 T 999
Studies. (Completion of Planned Action ! completeq Findings Gw, “ * M
Gw/ )

TR S O



Revise and implement the Environmental Monitoring Plan and a chain of custody
vao&.:c upgrade ¢ 3:8...!.-.8:..-!-8 3..!8.-_!2 eillance programs for
r, radiological sir-emissions, ground waler, susface waler, soil, 8.-:.8!
v.c.-.l i%ga and inactive waste sites as
detailed in the Bavironmental Monitoriag Plan. Revision of the EMP ....8-.&:
addition to a chaia of custody procedure) SOPs (as i&loton-..!
(Completion of Pleaned Actions | and 2 complotes Findings GW/CF-3, QA/CF

Continue the dovelopment and incremental implementation of the expanded moniloring
programs of vegetation, biota, sediment, soil, ground water, susface waler,
cavironmental thermoluminsscent dosimeter (TLD), and inactive waste siles as detailed
Firigi (Completion of Plansed Actions | through 3

compleies Findings GW/CF-4, RAD/CF-1, and RAD/CF-13.)

3.1  Prepare Inactive Waste Site (1WS) surveillance reports eacompassing CY °89, 90, *91.

3.2° Complete SOP for aanual IWS surveillance activitics, including perimeter radiological

surveys, and inlensive soil and vegelation surveys.

Prepare and submit the 1991 Annual Site Environmeatal Report in DOE format;
ovaluaie feasibility of including curreat bes and hoacy sample results.

Eivgaosg.rlrﬂ-l_g%gs% in the
cusvent yoar's Anaual Site Eavironmental Report. (Compiction of Planned Actions |

 through u comploles Findiag RADVBMPF-1.)

Continue dislogue between DOE Headquarters, DOE Albuquerque Field Office, DOE
Los Alamos Arca Office, and the Laboratory (o resolve management issues rolating to
inactive ‘o&t%}iggigs

Wasts Siles, iﬁugmg%i
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Action Plea: C-EMOl  (3k)

PSO: lnstinmsional (AMlocated To DP - 508, EW - 9%, ER - 12%, NE - 3%, OFA/WFO - 19%, All Other - 7%)
FISCAL YEAR OPERATING INCREMENTAL CAPITAL BQUIPMENT CONSTRUCTION FY TOTAL

m X 3500 .6 0 1230.3

1993 %132 i ) o 0 29132

1994 25054 . Iy 0 2505.4

1993 w27 7488 . o s

1996 1978 616.7 0 0 4.5

1997 1878 6.1 e 0 8045

1999 o 624.1 o 0 624.1

1999 0 Q1 0 0 624.1

) 2000 ¥ ] 624.) I J 0 624.1

2001 . Qe . 0 624.1

2002 . Qe Y 0 Q4.1

ACTION PLAN TOTAL %06 . 54527 “%6 0 141499

Reference Information: (1) C-DOE-8S (Managemont of Translerved Inactive Waste Sites). (2) C-EM-03 (NPDES Wasto Siream Characierization). (3)
C-RP-13 (Radioactive Air Emissions Managoment Program). (4) C-EM-26 (Risk Managoment).

Action Assigned To:

EM-DO

Tom Gunderson
665-3778
665-3811

Auther:
Organization;
Author’s Phone:
FAX:

CAP 4 2-6

Bruce Gallaher

EM-8

667-3040
667-0486
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Action Plan No.: C-EM-17
Title: Ground Water Discharge Plan Compliance
Calegory: X__ Eavircamental ___ Salety & lealth _ . Management & Organization

LANL: Net Benefit (o Cost Index - 2
Tiger Team Concernis) or Finding(s):
: )}WIBMPF{! LANL has not initisted preparation of Ground Water Dischasge Plans to ensure compliance with anticipated NMWQR requirements.
Code: X _ Compliance —  Best Management Practice — Safety & Health Category
Compliance Protocol: New Mexico Water Quality Control Commission (NMWQCC) Re;ulﬂion;. Sections 3-104 and 3-106
ADS Number: N/A DOE Priority No.: J

Root Cause: Los Alamos National Laborstory has not considered preparation of Ground Water Discharge Plans (o be a high priority in the past because
lhomnillquifuinlbelmAhmmislocddmlml'eelbelovthml‘mudhumbeendfocwdbywhcedimhugu.

Response: The NMWQCC regulations provide thal, unless exemplod under the regulations, all direct or indirect discharges of effluent or leachate must be
made pursuant (0 a discharge plan approved by the New Mexico Environment Department (NMED). Owners of discharges which were in existence prior
to the effective date of the regulations in 1977 must submit discharge plans only if required by wrillen notice from the NMED. Most of the point sousce
discharges ai the Laborstory were ia exisieace prios to 1977. & is possible that the pre-1977 discharges will be called in for discharge plans at the
discretion of the NMED. Also, there may be posi-1977 discharges that require discharge plans. The Laboratory will not be in & position (o meet the 120-
day deadline required for submittal of s ground wales discharge plan under the NMWQCC regulations ualess discharge plan work begins before NMED

A discharge plan is ncasing completion for the new sanilary wasicwaler sysicms consolidation (SWSC) project treatment plant. This project is designed to
meet all NMWQCC numerical standards st the outfall excepl for possible exceedance of the nitrogen standard during exiremely cold weather. The
discharge plan for the SWSC project addresses moanitoring and coatingency plans. The sludge generated at the SWSC plant will be used as a soil
amendment on a forest land application site. The site selection process is under way. When a sile is sclected, a dischasge plan will be prepared for the
sludgo operation. Again, the primary limiting contaminant is expected to be nitrogen.

All of the NPDES permitted outfalls have gone through a process of notification to the NMED. To date, the NMED has not required discharge plans to be
prepared for any of the NPDES outfalls. Ome outfall serving the Fenton Hill hot dry Rock geothermal rescarch site has been included under the dischasge
plan sequirement by the New Mexico Oil Conservation Division. This site is currently operated umder an approved ground water discharge plan.

CAP ‘2‘“ CEA 17
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7. Obtain additional consultant services and complete the comprehensive Laboratory-wide 10/1994 09/1996 EM
ground water discharge plan for the entire Laboratory. (Completion of Planned Actions
I through 7 completes Fiading GW/BMPF-3.)

.v:uu- 30 days :m‘:::’ w ‘.:t m ‘;‘dh- that eou;lileln.:.: ;-eer-u) ! linding(s) the Laboratory will submi a Certificate
Action Plea; C-EM-17 (3))
P30: lnstitwtiona) (Alocated To DP - 0%, EW - 9%, En - 128, NE - 3%, OFA/WFO - 19%, AN Other -
FISCAL YEAR OPERATING INCREMENTAL CAPITAL BQUIPMENT CONSTRUCTION FY TOTAL

1992 X 2 o 0 498
i 141.6 9 o 0 141.6
1994 3368 2 Y 0 3368
1993 266.9 4378 o 0 404.7
1996 X ] 6889 K] 0 6889
1997 ) L 0 0 0
199 . 9 ' 0 0
1999 K ¥ ] K ) 0 0
2000 o ¥ 0 0 0
200) K 0 0 0 0
2002 0 X 0 0 0

| ACTION PLAN TOTAL 7951 8267 0 0 1021 8
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APPENDIX J

Monitoring Well Design and Completion Matrix



MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED BY :
JON C. NEWSOM :

EES-4, SUBSURFACE TECHNICAL TEAM

AND REMOVE IF
POSSIBLE. PUMP

AND REMOVE IF
POSSIBLE. PUMP

WHERE POSSIBLE.

10/27/94
CATEGORY PROPOSED LANL ER | PRESENT LANLER NEW MEXICO HSWA PERMIT NATIONAL EPA
SOoP 10) MONITORING WELL GUIDELINES
CONSTRUCTION AND 8/15/92
SOP- 5.01, R1 SOP-5.01, RO ABANDONMENT
WELL STANDARDS
WELL ABANDONMENT | OVER-REAM CASING OVER-REAM CASING REMOVE CASING NOT MENTIONED.

WELLS AND 6" OD FOR
2" WELLS, LOCKING
CAPS, LOCK,
WHETHER-PROOF

WELLS AND 6" OD FOR
2" WELLS, LOCKING
CAPS, LOCK,
WHETHER-PROOF

GROUT WITH TREMIE  j GROUT WITH TREMIE CUT CASING AT
PIPE BOTTOM TO PIPE BOTTOM TO GROUND SURFACE.
SURFACE IN ONE SURFACE IN ONE
MONOLITHIC EFFORT. | MONOLITHIC EFFORT. | USE EXPANDING
GROUT OR FILL WITH
WHERE A PROPER WHERE A PROPER BENTONITE PELLETS
SURFACE SEAL HAS SURFACE SEAL HAS FROM BOTTOM TO
BEEN SET AND OVER- BEEN SET AND OVER- SURFACE.
REAMING IS NOT REAMING IS NOT
PRACTICAL : RIP THE PRACTICAL : RIP THE
SCREEN AND CASING | SCREEN AND CASING
WITH PERFORATOR WITH PERFORATOR
AND PUMP GROUT AND PUMP GROUT
FROM BOTTOM TO FROM BOTTOM TO
SURFACE IN ONE SURFACE IN ONE
EFFORT. EFFORT.
PROTECTIVE SURFACE |STEEL POST, 5§ STEEL POST, §' LOCKING CAP, LARGE
CASING / SHROUD MINIMUM LENGTH, 1.5 | MINIMUM LENGTH, 1.5’ | ENOUGH TO ALLOW
TO 3.0 ABOVE TO 3.0' ABOVE REMOVAL OFPVC
GROUND, 8" OD FOR 4" | GROUND, 8" OD FOR 4" | CASING CAP

CASING MATERIALS,
CONDITIONS

PVC. STAINLESS STEEL,
OR IN SOME CASES NON
STAINTESS STHEL WEHLLE
CASING. W HERE
DESIGN DICTATES

pPVC

SCHEDULE 40 OR
HEAVIER PVC,
MINIMUNM 2" 1D

INERT MATERIALS |
FLUSH JOINT,
INTERNAL UPSET OR,
THREADED, NO GLUE,
SCREWS, OR RIVEETS

s,



MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED BY :
JON C. NEWSOM
EES-4, SUBSURFACE TECHNICAL TEAM

10/27/94
CATEGORY PR A PRESENT LANLER | NEW MEXICO | HSWA PERMIT NATIONAT EPA
sop SoP MONITORING WELL GUIDELINES
CONSTRUCTION AND 8/15/92
SOP- 5.01, R1 SOP-5.01, RO ABANDONMENT
WELL STANDARDS
SURFACE PAD AROUND [MINIMUM: 24 X 24 X 6" [ 24’ X 24' X 4" THICK, 24 X 24 X 6" THICK, NOTMENTIONED
CASING THICK, CEMENT, CEMENT, PLACED CEMENT, PLACED
PLACED AROUND AROUND CASING, AROUND CASING,
CASING, SLOPED SLOPED DOWNWARD SLOPED DOWNWARD
DOWNWARD FROM FROM CASING FOR FROM CASING FOR
CASING FOR RUNOFF. | RUNOFF. RUNOFF.
WELL PROTECTIVE 3 OR LARGER STEEL 3 OR LARGER STEEL NOT MENTIONED NOT MENTIONED

GUARD POSTS

PIPE.

MINIMUM 4’ ABOVE
GROUND, 2' BELOW
GROUND.

3 POSTRADIALLY
LOCATED 4 AROUND
THE WELL.
CEMENTED INSIDE "6"
HOLE.

PIPE OR TEE BAR POST.
MINIMUM 4 ABOVE
GROUND, 2' BELOW
GROUND.

3 POST RADIALLY
LOCATED 4 AROUND
THE WELL.

CEMENTED IN PLACE.

MINIMUM WIDTH

SIDE, 4" OR LARGER

SIDE, 4" OR LARGER

SIDE, 4" OR LARGER

[ 3"OR CARGER PE
SIDE, 6" OR LARGER

MAY NOT BE REQUIRED
IN AREAS OF ZERO
TRAFFIC.
[ANNUCAR WELL SEAL ™ | 27OR LARGER PER 2"OR CARGER PER 77ORLCARGERPER | R 7"OR CARGER PER

SIDE, 4" OR LARGER

PLACED ABOVE
BENTONITE SEAL IS 10
WAIT 48 HOURS ADD
MORE AT SURFACE.

(BETWEEN CASING OD | TOTAL TOTAL TOTAL TOTAL TOTAL

AND WELL BORE)

ANNULAR WELL SEAL | PORTLAND CEMENT GROUT WITH SMALL % | CEMENTWITH2%TO | GROUT (PRESUMED TO

SURFACE TO MINIMUM | TYPE1-II, WITH 2% TO | BENTONITE. 8% BENTONITE. MEAN CEMENT)

DEPTH. 5% BENTONITE ADDED. | WAIT 48 HR. ADD MORE | MINIMUM DEPTH IS 10° | PLACED WITH TREMIE
MINIMUM DEPTH IF AT SURFACE. FROM SURFACE. IF DEEPER THAN 5.

e




MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED BY :
JON C. NEWSOM

EES-4, SUBSURFACE TECHNICAL TEAM

10/27/94

CATEGORY

PROPOSED LANL ER
sorp

PRESENT LANIL ER
sop

NEW MEXICO
MONITORING WELL

HSWA PERMIT

NATIONAT EPA
GUIDELINES

CONSTRUCTION AND 8/15/92
SOP- 5.01, R1 SOP-5.01, RO ABANDONMENT
WELL STANDARDS
ANNULAR WELLSEAT. [HIGH SOLIDS CONTENT [HIGH SOLID3 CANUSEDRITL GROUT (PRESUMED
MATERIALS ( BELOW BENTONITE SLURRY BENTONITE SLURRY CUTTINGS, CLEAN BENTONITE OR
MINIMUM DEPTH GROUT, DRY GROUT, PORTLAND SANDY CLAY, OR CEMENT)
SURFACE SEAL) GRANULAR BENTONITE CEMENT, OR TIGHTER SOIL TO IF BENTONITE

GENERALLY BETWEEN
10 FROM SURFACE
AND 2" ABOVE SCREEN.

CHIPS, OR PORTLAND
TYPE I-1l CEMENT WITH
2% TO 5% BENTONITE.

NOTE* PLLACE AND
HYDRATE 2 THICK
CHIP OR PELLET SEAL
ABOVE FILTER PACK
BEFORE PLACING
GROUT.

*NOTE. HEAT AND
HIGH HYDROSTATIC
PRESSURES CAUSED BY
CEMENT CAN
COLLAPSE PVC PIPE.

BENTONITE PELLETS.

PLACE A 2' THICK SEAL
ABOVE FILTER PACK,
HYDRATE FOR 24
HOURS BEFORE
ADDING ANY LIQUID
GROUT.

WITHIN 10° OF
SURFACE.

HYDRATE A MINIMUM
TIME OF 12 HOURS
BEFORE ADDING
SURFACE SEAL
PLACE WITH TREMIE.

CENTRALIZERS:
QUANTITY, SPACING

PLACE ONE AT BOTTOM
OF SCREEN, ONE AT
TOP OF SCREEN, AND
SPACE ADDITIONAL
ONES EVERY 50
UNLESS PLACING
THROUGH HOLLOW
STEM AUGERS OR
THROUGH ODEX
CASING, WHERE
FEWER ARE REQUIRED.

EVERY 20'TF PLACED
WITHOUT AUGERS.
MAY NOT BE
APPLICABLE IF PLACED
THROUGH AUGERS.
USE MECHANICAL
FASTENERS, SPACE AT
90 DEG. AND 120 DEG.

ONE AT TOP OF SCREEN
AND ONE AT BOTTOM
OF SCREEN.

NOT MENTIONED

oy



MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED BY :
JON C. NEWSOM
EES-4, SUBSURFACE TECHNICAL TEAM

106/27/94
CATEGORY PROPOSED LANL ER | PRESENT LANL ER NEW MEXICO HSWA PERMIT NATIONAT. EPA
sop SOoP MONITORING WELL GUIDELINES
CONSTRUCTION AND 8/15/92
SOP- 5.01, R1 SOP-5.01, RO ABANDONMENT )
WELL STANDARDS
FILTER PACK, WASHED WELL INERT SILICA, SIZED TO [PLACE 2 TO &' PLACE ZABOVE THE
MATERIAL, ROUNDED COLORADO | PASS 10% OR LESS MAXIMUM ABOVE THE | SCREENED INTERVAL.
MINIMUM/MA XIMUM SILICA. SIZED TO PASS | THROUGH THE SCREEN | THE SCREEN. .
COVERAGE 10% OR LESS THROUGH | SLOTS. PLACE 1'OR GREATER | DO NOT PLACE ACROSS
THE SCREEN SLOTS. PLACE 2 ABOVE THE BELOW THE SCREENED | CLAY ZONES.
SCREEN, PLACE 2' INTERVAL IF ABOVE A
BELOW THE SCREEN IF | BENTONITE SEAL.
) A BENTONITE SEAL HAS | PLACE 2 OR GREATER
PLACE 2' ABOVE BEEN PLACED BELOW | IF ABOVE AN ARTESIAN
SCREENED INTERVAL. | THE SCREEN ZONE.
PLACE 2' BELOW INTERVAL.
SCREENED INTERVAL IF| FILTER PACK TO BE
ABOVE A BENTONITE | PLACED WITH TREMIE
SEAL. PIPE IF 30' OR DEEPER.
SCREEN: MATERIAL, PVC, STAINLESS STEEL, | DETERMINED ON A (PVC ASSUMED)
MINIMUM/ MAXIMUM | OTHER INERT WELL TO WELL BASIS | 20' MINIMUM 10' MAXIMUM LENGTH.
LENGTH MATERIALS. FOR BETTER WELL LENGTH
COVERAGE TO BE DESIGN.
DETERMINED AS PART TOP OF SCREEN DO NOT PLACE ACROSS
OF INDIVIDUAL WELL | SCREEN TO COVER MUST BE §' ABOVE |ACLAY ZONE.

DESIGN. GENERALLY
THE SCREENED
INTERVAL WILL BE
BETWEEN 5" AND 25'. A
BOTTOM CAP IS
REQUIRED AND A
SHORT BLANK SECTION
MAY BE USED.

ONLY ONE PRODUCING
ZONE.

WATER TABLE.

MUST BE MACHINE
SLOTTED (NOT DONE
WITH A HACKSAW).




MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED By :

N ()
MONITORING WELL
CONSTRUCTION AND

ABANDONMENT
WELL STANDARDS

D OP O A D . [ ] W
PURGE FINE SANDS WELL WATER FLOwS UNTIL CONTAMINATES
AND DRILLING FREELY AND THAT ALL INTRODUCED DURING

CONTAMINATES FROM SEDIMENT HAS BEEN DRILLING caN BE
WELL. REMOVED ASSURED OF BEING
USE A BAILER AND OR REMOVED.
SUBMERSIBLE PUMP TQ DEVELOPMENT SHALL
REMOVE SUFFICIENT INCLUDE THE USE OF A
BOREHOLE FLUIDS To SURGE PLUG, AND
ACHIEVE TURBIDITY EITHER BAILING Or
MEASUREMENTS AS PUMPING UNTIL
REQUIRED By THE NEPHELOM

HSWA PERMIT. TURGIDITY UNITS

(N.T.U) caN BE
CONSISTENTLY
MEASURED AT FIVE (5)

OR LESS, IF POSSIBLE.




MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED BY :
JON C. NEWSOM

EES-4, SUBSURFACE TECHNICAL TEAM

10/27/94
CATEGORY PROPOSED LANL ER | PRESENT LANL ER NEW MEXICO HSWA PERMIT NATIONAL EPA
SOP SOP MONITORING WELL GUIDELINES
CONSTRUCTION AND 8/15/92
SOP- 5.01, R1 SOP-5.01, RO ABANDONMENT
WELL STANDARDS
WELLS 300 OR DEEPER 1300 OR GREATER AND  [NOT MENTIONED NOT MENTIORNED 300 OR GREATER AND
NOT TO THE MAIN NOT TO THE MAIN
AQUIFER: GROUT IN A AQUIFER: GROUT IN A
SURFACE CASING. SURFACE
DEPTH OF THIS CASING CASING.(DEPTH OF
SHOULD EXTEND THIS CASING IS NOT
BEYOND SHALLOW SPECIFIED).
AQUIFERS.
300' OR GREATER AND
300 OR GREATER AND INTO THE MAIN
INTO THE MAIN AQUIFER THAT
AQUIFER THAT ENCOUNTERS A
ENCOUNTERS A PERCHED AQUIFER: SET
PERCHED AQUIFER: SET A CONDUCTOR PIPE TO
A CONDUCTOR PIPE TO THE TOP OF THE MAIN
THE TOP OF THE MAIN AQUIFER (FROM
AQUIFER (FROM SURFACE TO MAIN
SURFACE TO MAIN AQUIFER) TO ISOLATE
AQUIFER) TO ISOLATE THE PERCHED AQUIFER
THE PERCHED AQUIFER FROM THE MAIN
FROM THE MAIN AQUIFER.
AQUIFER.
SHALLOW ALLUVIUM | DESIGN MAY VARY DESIGN MAY VARY NOT MENTIONED NOT MENTIONED
PERCHED AQUIFER SIGNIFICANTLY SIGNIFICANTLY
MONITORING HOLES
IN VERY SHALLOW
HOLES WHERE NEAR
SURFACE WATERS ARE
TO BE MONITORED A 24"
MINIMUM CEMENT
GROUT SEAL MAY BE
USED.




MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED By .
JON C. NEWSOM :
EES-4, SUBSURFACE TECHNICAL TEAM
10/27/94

LW MEXICO
MONITORING WEL,
CONSTRUCTION AND

ABANDONMENT

R | PRESENT LANLER
Sop

SOP-5.01, Ro

SOP- 5.01, RI

WELL STANDARDS

HSWA™PERMIT
8/15/92

DES

WELIL POINTS AND A
SIGNIFICANTLY.

[FESIGWAY VARY
PIEZOMETERS

SIGNIFICANTLY.
PROVIDE A SURFACE
SEAL WHICH PREVENTS
SURFACE WATER FROM
ENTERING THE WELL,

’-NWVEWBNED\

DOCUMENTATION

WITHIN 30 DAYS OF
INSTALLATION OF
WELLS, SUBMIT A MAP
TO THE

ADMINISTRATIVE
AUTHORITY WHICH
DELINEATES THE
KNOWN EXTENT OF
THE PERCHED GROUND
WATER AT THE
FACILITY.

WITHIN 90 DAYS THE
PERMITTEE SHALL
SAMPLE EACH WELL
FOR CERTAIN
CONSTITUENTS AND
ANALYTICAL RESULTS
SENT TO THE AD.
AUTHORITY.

OTHER ONGOING
MONITORING
PROGRAM REPORTS.

NATIONAT FpPa
GUIDELINES




MONITORING WELL DESIGN AND COMPLETION MATRIX

PREPARED BY :
JON C. NEWSOM
EES-4, SUBSURFACE TECHNICAL TEAM

10/27/94
CATEGORY PROPOSED LANL ER | PRESENT LANL ER NEW MEXICO HSWA PERMIT NATIONAT EPA
sop Sop MONITORING WELL GUIDELINES
CONSTRUCTION AND 8/15/92
SOP- 5.01, R1 SOP-5.01, RO ABANDONMENT
WELL STANDARDS
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