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APPENDIX E1
RCRA GROUNDWATER PROTECTION INFORMATION

E1-1 Introduction

The Waste Isolation Pilot Plant (WIPP) Project was authorized by the U.S. Department of Energy
(DOE) National Security and Military Applications of the Nuclear Energy Authorization Act of
1980 (Public Law 96-164). lts legislative mandate is to provide a research and development
facility to demonstrate the safe disposal of radioactive waste resulting from national defense
programs and activities. To fulfill this mandate, the WIPP facility has been designed to perform
scientific investigations of the behavior of bedded salt as a repository medium and the
interactions between the salt and radioactive wastes.

The DOE plans to dispose of transuranic (TRU) waste at the WIPP facility. Much of this TRU
waste is co-contaminated with chemical constituents that are defined as hazardous under Title
20 of the New Mexico Administrative Code, Chapter 4, Part 1 (20 NMAC 4.1), Subpart i,
Sec. 261. This waste is called TRU mixed waste and is the subject of this application. TRU
mixed waste will be received from numerous DOE TRU mixed waste generator and/or storage
sites over the WIPP facility operating life of 25 years.

Because geologic repositories such as the WIPP facility are defined under the Resource
Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units,
the groundwater monitoring requirements of 20 NMAC 4.1, Subpart V, §§264.600 through
264.603, must be addressed. 20 NMAC 4.1, Subpart V, §§264.90 through 264.101, applies to
miscellaneous unit treatment, storage, and disposal facilities (TSDF) only if groundwater
monitoring is needed to satisfy 20 NMAC 4.1, Subpart V, §§264.601 through 264.603,
environmental performance standards. This appendix demonstrates that groundwater monitoring
is not needed in order to demonstrate compliance with the environmental performance
standards; therefore, 20 NMAC 4.1, Subpart V, §§264.90 through 264.101, will not apply to the
WIPP faciiity.

The DOE is seeking to demonstrate, to a reasonable degree of certainty, that there will be no
migration of hazardous waste or hazardous constituents via groundwater for as long as the
waste remains hazardous. In March 1989, the DOE submitted a No-Migration Variance Petition
to the U.S. Environmental Protection Agency (EPA) demonstrating that there will be no migration
of hazardous waste or hazardous constituents from the WIPP facility during a proposed Test
Phase. On November 14, 1990, the EPA granted the WIPP a Conditional No-Migration Variance
under 40 CFR §268.6 for the activities proposed by the DOE. The EPA concluded that
hazardous constituents would not migrate to groundwater from the repository during the
proposed Test Phase (55 FR 47700).

20 NMAC 4.1, Subpart V, §264.601(a) requires the prevention of releases that may have

adverse effects on human health or the environment due to migration of waste constituents in
the groundwater or subsurface environment. The environmental performance standards

E1-1
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mandate that nine factors be considered in demonstrating compliance. The first seven of these
factors have to do with the pathway and the last two deal with exposures. This appendix deals
with the pathway factors to establish that no credible pathways exist during operations or the
post-closure care period that will result in contamination of groundwaters in the vicinity of the
WIPP in a manner that poses a threat to human health and the environment. Because no
credible pathways exist, the exposure calculations mandated by the last two factors are not
applicable and are not discussed. The pathway factors that are mandated include:

1. the volume and physical characteristics of the waste,

2. the hydrologic and geologic characteristics of the unit,

3. the existing quality of groundwater,

4, the quantity and direction of flow of groundwater,

5. the proximity to and withdrawal rates of current and potential groundwater
users,

6. the patterns of land use, and

7. the potential for pathways via uptake by plant roots.

These factors will be referred to in the subsequent discussions as Factors 1 through 7.

The disposal unit is the Salado Formation which is a thick evaporite consisting mainly of halite,
other salts, clays, and anhydrites. There are no significant sources of groundwater within the
Salado. Even though the Salado is considered to be saturated, it has a porosity that is low,
ranging from 0.5 to 1.5 percent. In addition, the permeability of the Salado has been
demonstrated to be small, and generally, the movement of brines within the Salado is only in
response to pressure gradients, such as the one that exists between the rock at lithostatic
pressure and the excavation at atmospheric pressure. There have been no observations of any
net flow of groundwater through the Salado within the WIPP underground. No one in the vicinity
of the WIPP withdraws liquids from the Salado for any use. Future withdrawal is unlikely. In
some areas in the region, freshwater is pumped into the Salado in order to manufacture brine
for oil field use. Such activity in the vicinity of the WIPP is unlikely due to the lack of significant
quantities of freshwater nearby. This commercial activity generally occurs closer to the
freshwater supplies and in shallower sections of the Salado.

Much of the subsequent discussion focuses on the overlying and underlying formations. This
is because these formations contain water bearing units that do exhibit flow and that are used
in some instances as sources of groundwater. Understanding these formations is important to
the argument that the Salado will isolate the waste and waste constituents from circulating
groundwaters and thereby protect human health and the environment. Much of the argument
in the following sections is based on the fact that the geologic processes at work in the vicinity
of the WIPP are simply too slow to be of any consequence to the repository. The DOE is
required to consider these processes over the longer term and is in the process of preparing a
no-migration variance petition that demonstrates that waste will be isolated for at least 10,000
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years. This petition is due to be submitted to the EPA in June, 1996. The calculations that have 1

been performed for the petition form the basis for much of the discussion in this Appendix. They
are summarized in Section E1-7c.

E1-1a The Volume and the Physical-Chemical Properties of the Waste

As is discussed in Chapter D, the WIPP facility is designed to hold 6.2 million cubic feet (ft°)
(175,600 cubic meters (m®) of transuranic (TRU) waste. Waste destined for WIPP are, or were,
produced as a byproduct of weapons production and have been identified in terms of waste
streams based on the processes that produced them. Each waste stream identified by
generators is assigned to a Waste Summary Category to facilitate RCRA waste characterization,
and reflect the final waste forms acceptable for WIPP disposal.

These Waste Summary Categories are:

S3000—Homogeneous Solids

Solid process residues defined as solid materials, excluding soil, that do not meet the
applicable regulatory criteria for classification as debris [20 NMAC 4.1, Subpart VIll,
§ 268.2(g) and (h)]. Included in solid process residues are inorganic process
residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste
streams are included in this Waste Summary Category based on the specific waste
stream types and final waste form. Each waste stream designated as a 3000
Homogeneous Solid is identified in Table C-2. This category includes wastes that are
at least 50 percent by volume solid process residues. Waste in the homogenous
waste category are expected to contain toxic metals an spent solvents.

S4000—Soils/Gravel
This waste summary category includes waste streams that are at least 50 percent by
volume soil as identified in Table C-2. Soils are further categorized by the amount
of debris included in the matrix. Waste in the soils/gravels category are expected to
contain toxic metals.

S5000—Debris Wastes

This waste summary category includes waste that is at least 50 percent by volume
materials that meet the NMAC criteria for classification as debris (20 NMAC 4.1,
Subpart VI, §268.2) as follows:

Debris means solid material exceeding a 2.36 inch (60 millimeter) particle size
that is intended for disposal and that is: 1) a manufactured object, 2) plant or
animal matter, or 3) natural geologic material.

Included in the S5000 Waste Summary Category are metal debris, lead containing
metal debris, inorganic nonmetal debris, asbestos debris, combustible debris, graphite
debris, heterogeneous debris, and composite filters, as well as other minor waste
streams, as identified in Table C-2.

Examples of waste that might be included in the S5000 Waste Summary Category
are asbestos-containing gloves, fire hoses, aprons, flooring tiles, pipe insulation,
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boiler jackets, and laboratory tabletops. Also included are combustible debris

constructed of plastic, rubber, wood, paper, cloth, graphite, and biological materials.
Examples of graphite waste that would be included are crucibles, graphite
components, and pure graphite. Waste in the Debris category are expected to
contain toxic metals and spent solvents.

Detailed descriptions of the wastes can be found in section C-1b. Table C-3 lists the hazardous
constituents of interest.

Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU
mixed wastes received from the off-site generators. Such generated waste may occur in either
the WHB or the underground. For example, when TRU mixed wastes are received at the WHB,
the shipping containers (the Transuranic Package Transporter || [TRUPACT-II] and the RH cask)
and the TRU mixed waste containers are checked for surface contamination. Under some
circumstances, if contamination is detected, the shipping container and/or the TRU mixed waste
containers will be decontaminated. In the underground, waste may be generated as a result of
radiation control procedures used during monitoring activities. The waste generated from
radiation contro! procedures will be assumed to be TRU and/or TRU mixed waste. Throughout
the remainder of this permit application, this waste is referred to as "derived waste." All such
derived waste will be placed in the rooms in HWMUs along with the TRU mixed waste for
disposal.

The waste itself will not contribute liquids to any naturally existing groundwaters within the
disposal areas. This is because the DOE limits the amount of liquid that a generator can leave
within a container of waste (see Section C-1b). Only wastes that are compatible with each other
and are compatible with the repository and repository components that come in contact with the
waste (i.e., panel closure materials, shaft seal materials) are placed in the WIPP as
demonstrated in Appendix C1. Consequently, no reactions are expected that would generate
unstable conditions.

Because the waste contains organic matter and metals (principally ferrous metals), gas
generation is expected to occur. Gas generation affects repository pressure, which in turn is an
important parameter in other processes such as creep closure, interbed fracture, and two-phase
flow. The computer simulation of this process’' uses an average-stoichiometry model to estimate
the potential for gas generation in the waste disposal region. Parameter values for the average-
stoichiometry gas generation model are summarized in Table E1-1 and detailed in Appendix
D16, §D16-5.

Gas generation processes considered in the simulation include anoxic corrosion and microbial
degradation. Radiolysis is not included in the model on the basis of laboratory experiments and
model calculations that demonstrate the process to be an insignificant gas generation
mechanism compared to corrosion and biodegradation.  For the purpose of calculating
repository pressure and fluid flow, the properties of the generated gas are assumed to be those
of H,.

'The DOE uses the code BRAGFLO to simulate repository processes. This code was developed by the Sandia National
Laboratories specifically for the WIPP and is being used for the DOE's demonstration of compliance to long-term repository
performance standards.
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Specific to the simulation, anoxic corrosion of ferrous metals and microbial degradation of

cellulosics, plastics, and rubbers are assumed to occur and generate gas at rates limited only
by the availability of brine and solid reactants. Assuming that all cellulosics, plastics, and
rubbers are available to degrade and participate in the gas generation process is conservative,
because there are no reasonable mechanisms to mix microbes, moisture, cellulosics and
nutrients in order to sustain degradation. Biodegradation is considered to have a 50% chance
of occurring, primarily due to uncertainties in the long-term survival of microbes (Brush, 1995,
pp. B-19 to B-24). These assumptions serve to maximize gas generation rates.

Anoxic corrosion is represented by an equation that accounts for corrosion only of the steel
content in the repository by the two reactions expected to dominate corrosion rates. Because
the total quantity of aluminum and aluminum alloys is a small fraction of the quantity of iron-
based metals, corrosion of aluminum is omitted for simplicity. As corrosion proceeds the steel
content of the repository is depleted over time. Brine is also consumed as gas generation
proceeds. Effects of wicking (the retention of brine in a capillary fringe) on the corrosion gas
generation rates are incorporated in the analysis through the use of a wicking parameter, as
explained in Appendix D16, §D16-5. The DOE assumes no passivation of steel by interaction
with microbial degradation reactions, a process capable of preventing anoxic corrosion.
Important parameters in the corrosion equation are assigned fixed values, as summarized in
Table E1-1.

Similar to modeling anoxic corrosion, microbial degradation is represented by an equation with
the inventory of cellulosics, plastic, and rubber materials also depleted with time. Biodegradable
materials are depleted at a rate dependent on the amount of liquid present. It is assumed that
the microbial degradation process neither produces nor consumes water. Depending on
parameter values, gas generation by microbial degradation in the computer simulation can
continue until all degradable materials or available brine are consumed. Important parameters
used to model microbial degradation are summarized in Table E1-1 and discussed further in
Appendix D16, §D16-5.

E1-1b Geological and Hydrological Factors

To fulfill environmental performance standards for groundwater requirements as described in
20 NMAC 4.1, Subpart V, §§ 264.601(a) and 264.602, the following points are addressed in this
appendix:

1. The potential for migration of hazardous waste or hazardous constituents from the
facility to the uppermost aquifer by an evaluation of:

a. The water balance of precipitation, evapotranspiration, runoff, and
infiltration (Factor 4)

b. Unsaturated zone characteristics (e.g., geologic materials, physical
properties, and depth to groundwater) (Factor 2)

c. The existing quality of groundwater, including other sources of

contamination and other cumulative impacts on the groundwater.
(Factor 3)
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2. The potential for hazardous waste or hazardous constituents that enter the
uppermost aquifer to migrate to a water-supply well or surface water by
evaluation of:

a. Saturated zone characteristics (i.e., geologic materials, physical properties,
and rate and direction of groundwater flow) (Factor 4)

b. The proximity of the facility to water supply wells or surface water
(Factors 5, 6)

c. The proximity to and withdrawal rates of current and potential groundwater
users. (Factors 5, 7)

This document provides the data necessary to demonstrate that the migration of hazardous
waste or hazardous constituents from the WIPP underground facility by way of the most likely
water-bearing unit to water-supply wells (domestic, industrial, or agricultural) or to surface water
is unlikely. To make this demonstration, the DOE considered formation permeability and
fractures, the location and relationship of water-bearing units to the repository horizon, and the
potential for flooding. Also considered were the characteristics of the waste, integrity of the
waste containers, and the chemical composition of groundwater in the repository area, as
recommended in the EPA’s permit guidance for hazardous waste storage and disposal in
geologic repositories. Evaluation of these specific factors is also required by the environmental
performance standards found in 20 NMAC 4.1, Subpart V, §264.601. The facility design (E1-7)
and waste containment (E1-8) of this appendix are key factors related to the ability of the WIPP
site to isolate waste from groundwater with a high degree of certainty.

The demonstration provided in this appendix is formatted as follows:
« E1-2 is a groundwater protection summary.
+ E1-3 describes the geographical setting and land use at the WIPP site.

+ E1-4 provides a general summary of the geologic characteristics of the WIPP site
that pertain directly to the ability of the WIPP site to contain waste.

» E1-5 presents local climatological data and describes the water balance at the
WIPP site.

» E1-6 describes the hydrologic conditions and groundwater quality at the WIPP site.

+ E1-7 describes facility design related to waste containment. This section includes
numerical modeling of performance during the first 300 years after facility closure.

» E1-8 presents waste containment characteristics that ensure isolation of wastes in
the WIPP facility.

E1-6
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+ E1-9 presents a general summary that demonstrates that the WIPP facility meets 4

groundwater performance standards and the requirements for groundwater
protection, as required in 20 NMAC 4.1, Subpart V, §§264.601 and 264.602.

E1-2 Groundwater Protection Summary

Since 1975, an extensive program of site characterization and validation has been conducted
atthe WIPP site. The results of these studies have been summarized in numerous publications,
including the following documents: 1) Geological Characterization Report (Appendix D1); 2) the
WIPP Design Validation Final Report (Appendix D1); 3) Summary of Site-Characterization
Studies Conducted from 1983 through 1987 at the Waste Isolation Pilot Plant (WIPP) Site,
Southeastern New Mexico. The site characterization and validation phase was considered
complete in 1987. Additional information has been acquired, however the design and location
of WIPP has not been altered as a result of this information (Appendix D6). These studies
provided information that was used to substantiate the conclusion that there is no possibility of
migration of hazardous waste or hazardous constituents from the WIPP facility by groundwater.
This section summarizes the factors (discussed in detail in Chapter D and in the appendices to
Chapter D) that justify the determination that the groundwater monitoring requirements in
20 NMAC 4.1, Subpart V, §§264.90 through 264.101, and 20 NMAC 4.1, Subpart V, § 264.602,
are not applicable to the WIPP site. Appendices 11 and 12 describe the containment capacity of
the WIPP panel-closure system and repository sealing system in further detail.

The WIPP site geologic, brine sampling, and hydrologic investigations indicate there will be little
groundwater available to mobilize and transport waste from the facility to any water-bearing
zones, both below or above the repository. The groundwater protection information provided in
this appendix demonstrates that during the Disposal Phase and the RCRA post-closure care
period: 1) insufficient groundwater will come in contact with the waste to saturate it, and 2)
there is no potential for possible contaminated groundwater to migrate from the disposal horizon
to the accessible environment, due to the existence of hydrologic gradients toward the facility
level from all surrounding water-bearing zones during these phases of the project (DOE, 1990;
see Chapter E1-6b of this Appendix).

Because the WIPP site is a unique land-disposal unit constructed far below the surface in very
low permeability evaporite sediments, the water-bearing unit most likely to be affected by
releases from the repository is the Culebra member of the Rustler Formation, which lies
1,400 feet (ft) (426.7 meters [m]) above the repository horizon. The Culebra is the most likely
pathway to transport contaminated groundwater to the accessible environment or to surface
water because the repository is separated from the first underlying aquifer by over 2000 ft
(609.6 m) of evaporite sediments and the Culebra is the most transmissive sedimentary unit
found at the WIPP. The possibility of transport of hazardous waste or hazardous constituents
to the Culebra will be discussed later in this section.

The WIPP facility horizon is located 2,150 ft (655.3 m) below the land surface in the Salado
Formation, a bedded-salt formation. The thick sequences of predominantly very low- to low-
permeability sediments and evaporites isolate the waste-disposal horizon from any infiltration
from the surface as well as groundwater inflow from the overlying and underlying water-bearing
units (Chapters E1-5, E1-6, and E1-7 of this appendix). The facility disposal horizon is isolated
from the underlying water-bearing formations by about 2,000 ft (609.6 m) of very low permeability
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sediments and evaporites. It is separated from the overlying Culebra by about 1,400 ft (426.7 m)
of evaporites and other sedimentary rocks. All shafts extending to the facility horizon have been
designed and constructed to minimize the infiltration of water from the overlying water-bearing
units into the facility during the Disposal Phase (Chapter E1-7a of this Appendix). All
groundwater seepage into the shafts is collected and routed for disposal by water collection rings
built into the shaft liners. After waste emplacement, all shafts will have engineered seais and
plugs installed, which will minimize fluid flow from the facility to overlying water-bearing units
during the RCRA post-closure care period.

The WIPP Brine Sampling and Evaluation Program (BSEP) has shown that very small amounts
of brine are trapped in the host-rock salt. During the disposal and post-closure period, the
quantity of brine available is insufficient to consider it a potential transport medium (E1-7c) .
Additionally, evaporation of the brine due to the normal mine ventilation prevents the accumula-
tion of brine in quantities sufficient to come in contact with the waste itself during the Disposal
Phase. Also the hydrologic gradient during the operational and RCRA post-closure care periods
(20 NMAC 4.1, Subpart V, §264.117) is from the surrounding rock to the repository horizon,
making transport away from the facility unlikely (E1-7c).

The WIPP site is located in a very sparsely populated region in which the major land uses are
cattle grazing, oil and gas production, and potash mining. The facility is remote from significant
surface-water resources, and the poor quality and small quantity of groundwater in the area limit
its possible uses. Water in the water-bearing strata overlying and underlying the facility horizon
is high in dissolved solids and is not potable. The only potable groundwater in the general area
is found in isolated and discontinuous perched or semiperched water tables in the Dewey Lake
or the Santa Rosa. The nearest wells that produce potable water used for domestic and livestock
purposes are located 3 miles (mi) (4.8 kilometers [km]) south of the WIPP facility. The Dewey
Lake is unsaturated in the vicinity of the WIPP shafts and waste panels, and the Santa Rosa is
less than 2 ft (0.6 m) thick and does not yield water. There is no connection between the
confined groundwater systems at the WIPP facility and nearby surface-water bodies. There is,
therefore, no potential for waste placed in the WIPP facility to affect water resources by entering
water-supply wells or surface-water systems. Site geology, hydrology, climate, land use, and
geographic setting are described in more detail in the following chapters of this appendix, with
additional, more detailed information presented in Appendix D6. In addition, the conclusion
stated here is supported by the modeling in E1-7c.

During the 50 year period that covers the Disposal Phase and post-closure care period, the
pressure in the underground disposal areas begin at atmospheric pressure (0.1 MPa) and climb
to a pressure of 350 Ib/in.? (2.4 MPa), (see Table E1-2).The hydrostatic fluid pressures in the
Salado, Castile, Culebra, and Magenta are all well above these pressures, thereby, inducing flow
toward the repository openings. This flow is controlied by the thick geologic barriers and by shaft
liners or shaft seals. The EPA concurred in 1990 that the potential for natural vertical
hydrological interaction to affect the repository is low. (EPA, 1990)

To summarize, for waste to migrate to groundwater-bearing units, there must first be a transport
medium. There must also be a pathway, such as a shaft, a drill hole, or fracture, that would
connect the contaminated medium with overlying saturated water-bearing units that would be the
most likely route to the accessible environment (Culebra). In addition, there must be a driving
force or a hydraulic gradient to transport contaminants from the waste-disposal area. None of
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these factors is considered to be significant at the WIPP facility, because of the natural -

characteristics of the site and the facility design including closures (see Appendix D6 and 12).
No feasible transport medium or hydraulic gradient exists at the WIPP facility, and no natural
pathway exists to allow migration of hazardous waste or hazardous constituents from the waste-
disposal area to any water-bearing unit during the Disposal Phase and the RCRA post-closure
care period. Migration of hazardous waste or hazardous constituents in groundwater during the
Disposal Phase or RCRA post-closure care period is highly unlikely.

E1-3 Geographical Setting and Land Use

E1-3a Geographical Setting

The WIPP site is located in the Pecos River Valley section of the Great Plains physiographic
province in the north-central part of the Delaware Basin. The land surface in the region
surrounding the WIPP site slopes gently to the west and southwest at approximately 45 ft/mi
(8.5 m/km). The surface elevations range from 3,550 ft (1,082 m) above mean sea level (MSL)
along the eastern border of the site to 3,300 ft (1,006 m) MSL in the west. Eolian sand, which
occurs as partially stabilized or active sand dunes, covers much of the site. The sand, of
Holocene age, is very erratic in distribution and thickness. Appendix D6 (D6-1d) provides more
detail on the geographical, geomorphic, and physiographic setting of the WIPP site.

The WIPP site is located in Eddy County 26 mi (41.8 km) east of Carisbad, New Mexico, in an
area known as Los Medarios (The Dunes) (Figure E1-1). This area is relatively flat and sparsely
inhabited with little water and limited land uses. Most of the land is federally or state owned and
is used principally for grazing. Other uses of land in the area include potash mining and oil and
gas exploration and development.

Livingston Ridge, located about 4 mi (6.4 km) northwest of the WIPP facility, is the most
prominent physiographic feature in the area. This northeast-trending escarpment is about 12 mi
(19.3 km) long and 75 ft (22.9 m) high and marks the eastern edge of the Nash Draw
(Figure E1-2). The late Permian Dewey Lake and the Pleistocene age Gatufia Formation and
Mescalero caliche crop out along the ridge.

The Nash Draw is northwest of Livingston Ridge and is a shallow northeast-trending depression
3 to 9 mi (4.8 to 14.5 km) wide. It is the nearest drainage course to the west of the WIPP
facility. Elevations within the Nash Draw range from 3,300 ft (1,005.8 m) MSL at its head in the
northeast to 2,945 ft (897.6 m) MSL at Laguna Grande de la Sal near the Pecos River and are
generally 200 to 300 ft (61 to 91.4 m) lower than the surrounding terrain (Figure E1-2). The
Nash Draw is believed to have developed as a result of the subsurface dissolution of halite from
the Rustler and upper Salado and gypsum and anhydrite from the Rustler, followed by
subsidence of overlying materials.

East of the WIPP facility, the nearest major drainage course is the San Simon Swale
(Figure E1-2). The swale is a southeast-trending depression about 25 mi (40.2 km) long and
from 2 to 6 mi (3.2 to 9.7 km) wide that overlies the southern extent of the Capitan Reef.
Elevations within the depression range from 3,650 ft (1,112.5 m) MSL in the northwest to 3,270 ft
(996.7 m) MSL in the collapse feature called the San Simon Sink at the southeastern end of the
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swale, about 18 mi (29.0 km) east of the WIPP facility. The sink is filled with fine sand and
calcareous silt, and the surface of the swale is covered by eolian sand, which masks the relief.

The San Simon Swale probably originated from a combination of surface-stream erosion and
solution subsidence because the area of collapse seems to be confined to the sink areas and
is not pervasive over the entire swale (Nicholson and Clebsch, 1961). Rather, collapse in the
sink areas steepened the local drainage gradient, resulting in headward cutting and widening of
the swale.

San Simon Swale is one of a series of large deep-dissolution depressions filled with Cenozoic
sediments, lying above the inner margin of the Capitan reef along the eastern side of the
Delaware Basin (Anderson, 1978). Situated approximately 20 miles east of the WIPP site, San
Simon Swale forms a southeasterly-trending depression approximately 25 miles long and from
2 to 6 miles in width. Much of the surface of the swale is covered by eolian sand, which masks
the relief. Of particular interest within San Simon Swale is a compound collapse feature called
San Simon Sink, which occupies an area about 2 miles long and 1 mile wide at the southeastern
end of the swale (Bachman and Johnson, 1973).

San Simon Swale originated from a combination of surface stream erosion and solution-
subsidence (Bachman & Johnson, 1973). During the Pleistocene, a major tributary of the Pecos
River is thought to have flowed southeastward through what is now San Simon Swale to join the
Pecos in western Texas. The initial course of this tributary was determined as it is eroded its
way through the caliche caprock of the Ogaliala Formation (Bachman and Johnson, 1973). The
dissolution and subsequent removal of these beds resulted in the formation of numerous
sinkholes, some of which coalesced to form, at least in part, the depression now known as San
Simon Swale (Bachman and Johnson, 1973). Within San Simon Swale, the San Simon Sink
formed as a secondary collapse structure, probably during the Pleistocene. Numerous ring
fractures around the sink indicate that it has had a long history of successive collapse events
since its initial formation (Bachman and Johnson, 1973). The most recent of these events is
reported to have occurred in the 1930's (Nicholson and Clebsch, 1961). It is therefore assumed
that salt dissolution in the underlying formation is continuing here and it is thought by some that
the resulting brine is being carried in a southeasterly direction toward Texas (Bachman and
Johnson, 1973).

Similar activity is not expected at the WIPP due to the dissimilarity in surface features and the
lack of fresh water to dissolve the salt. In any event, these are slow processes and will have
negligible effects, if any during the operation and post-closure periods.

Between the San Simon Swale and the WIPP facility is a broad, low mesa named "the Divide."
Approximately 7 mi (11.3 km) east of the WIPP facility, the Divide rises about 100 ft (30.5 m)
above the surrounding terrain and has an elevation of about 3,800 ft (1,158.2 m) MSL. 1t marks
the local boundary between the southwestern drainage toward the Nash Draw and the
southeastern drainage toward the San Simon Swale. The Divide is capped by the Ogallala
Formation, of late Tertiary age, and an overlying caliche layer.
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E1-3b Land Use

The WIPP site consists of 16 sections of federal land located in Township 22 South, Range 31
East (see topographic map in Chapter B). Lands were withdrawn from settlement, sale, location,
or entry under the general land laws by Public Law 102-579, which authorized the land to be
used for the operation of the WIPP facility. Surface-land uses in this area remain largely
unchanged. Surface entry for mining, drilling, and resource exploration is restricted in the 16
sections.

The major use of land within 10 mi (16.1 km) of the center of the site is cattle ranching. At
present, none of the ranches within a 3-mi (4.8-km) radius of the WIPP facility uses well water
for livestock. The Smith Ranch used well water for domestic consumption and grazing until
1978, but the quality was poor, and they now use water supplied by pipeline. That well, located
about 2 mi (3.2 km) north-northwest of the WIPP facility is now closed (Figure E1-2). Drinking
water at the Smith Ranch is supplied by the Intemnational Mineral and Chemical Corporation
(IMCC), which has a well system in the Capitan Aquifer. The Mills Ranch, located about 3.5 mi
(6.6 km) south-southwest of the site, uses groundwater from a well completed in a sand section
of the Dewey Lake for domestic supply. Water for use at the WIPP facility is supplied by the
Double Eagle Water Company pipeline, owned by the City of Carlsbad.

The WIPP site lies in a sparsely populated area. Less than ten people reside at the Mills Ranch,
the residence nearest the WIPP facility. The nearest town, Loving, New Mexico, has a
population of about 1,700. Loving lies about 18 mi (29.0 km) southwest of the site (Figure E1-2).
There are three active potash mines within 10 mi (16.1 km) of the WIPP site. The closest is the
Western Ag-Mineral Company potash mine located approximately 5 mi (8.0 km) west-southwest
of the WIPP site. The nearest economically exploitable potash reserves are approximately 0.6
mi (1 km) laterally from the waste panels, although the extraction of reserves within the land
withdrawal area is precluded by federal law.

E1-4 Site Geology

E1-4a Site-Specific Exploration Techniques

Detailed site-specific exploration techniques have been and are being utilized at the WIPP site.
Among these are geophysical surveys, including seismic reflection, resistivity, gravity,
electromagnetic, and magnetic techniques; borehole exploration, including coring, geophysical
logging, and hydrologic testing; and geologic mapping. The Geological Characterization Report
in Appendix D1 and the Summary of Site-Characterization Studies Conducted from 1983 through
1987 at the Waste Isolation Pilot Plant (WIPP) Site, Southeastern New Mexico, in Appendix D6
summarize the exploration methods.

E1-4b  Site Stratigraph

The WIPP facility is constructed near the middle of a sequence of evaporite beds about 3,600 ft
(1,097.3 m) thick that consist primarily of halite and anhydrite (Figures E1-3, E1-4). This chapter
summarizes the stratigraphic units from the surface down to the Castile, including the Salado.
Special emphasis is placed on the water-bearing units and the Salado Formation whose
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properties preclude the potential for migration of hazardous waste or hazardous constituents '
from the WIPP site during the Disposal Phase. Detailed descriptions of local stratigraphy are
provided in Appendix D6.

E1-4b(1) Permian System

The nearly 13,000 ft (3,962.4 m) of Permian strata that were deposited within the Delaware
Basin area constitute the most complete Permian sequence in North America. Atthe WIPP site,
the average thickness of the Permian sequence is about 12,800 ft (3,901.4 m). The upper part
of the sequence, in which the facility is located, is composed of approximately 3,600 ft
(1,097.3 m) of thick evaporite beds (primarily halite and anhydrite) with only minor amounts of
clastic material. The Permian System is divided into four series which are, in ascending order,
the Wolfcampian, the Leonardian, the Guadalupian, and the Ochoan. The Permian-age rocks
of interest here are part of the Ochoan Series. The Ochoan sediments are of marine origin and
are separable into two distinct sections: 1) a thick lower section of evaporites, and 2) a thinner
upper layer of redbeds. The lower section includes, in ascending order, the Castile, the Salado,
and the Rustler. The upper section consists of the Dewey Lake.

The Castile Formation

The Castile underlies the Salado. The thickness of the Castile at and near the WIPP site is
approximately 1,540 ft (469.4 m). Lithologically, the Castile contains a sequence of three thick
anhydrite beds, separated by two thick halite sequences. These low-permeability evaporite units
lie between the rocks of the Bell Canyon and the overlying Salado. The evaporites of the Castile
were deposited in the Delaware Basin on the basinal side of the Permian Capitan Reef. These
evaporite deposits almost completely filled the basin prior to deposition of the Salado.

The Salado Formation

The WIPP underground structures are being excavated in the Salado Formation. A core hole,
ERDA-9, was drilled at the center of the WIPP site through the Salado and into the Castile. At
ERDA-9, the top of the Salado is 848 ft (258.5 m) below ground surface (BGS), and the base
is at 2,824 ft (860.8 m) BGS for a total thickness of 1,976 ft (602.3 m). The waste-disposal
horizon is located approximately 2,150 ft (655.3 m) BGS. The ERDA-9 borehole is now open
to the Culebra member of the Rustler.

The Salado is composed predominantly of halite, which constitutes about 85 to 90 percent of this
formation at the WIPP facility. The next-most-abundant rock type in the formation is anhydrite.
The remainder of the formation is polyhalite and other potassium-rich rocks, with subordinate
amounts of glauberite, magnesite, sandstone, siltstone, and claystone.

The Salado is divided informally into three members: an unnamed lower member, the McNutt
potash member, and an unnamed upper member. The WIPP underground facility is in the lower
member, which is 1,094 ft (333.5 m) thick and is composed of alternating thick layers of halite
and thinner interbeds of anhydrite and polyhalite. Thin bands of magnesite form a carbonate-rich
zone in the lower part of most of the polyhalite and anhydrite seams. Seams of claystone
underlie the anhydrite and polyhalite seams. The clay seams, in turn, are underlain by dark to
medium-gray argillaceous halite, which grades downward into polyhalite or clear halite.
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The McNutt potash member is 380 ft (115.8 m) thick at the center of the WIPP site and differs

from the other members of the Salado in that it is rich in potassium-bearing minerals. In addition
to potassic rocks, the McNutt contains thin seams of anhydrite and polyhalite within the dominant
halite.

The upper unnamed member is 502 ft (153.0 m) thick at the center of the WIPP site and is
composed predominately of halite with minor amounts of anhydrite and polyhalite. It also
contains two persistent beds of very fine-grained sandstone, the Vaca Triste sandstone and
Marker Bed (MB) 101. These halite-cemented sandstones are found throughout the Delaware
Basin. These relatively thin sandstone beds occur, respectively, 30 to 40 ft (9.1 to 12.2 m) and
112 to 120 ft (34.1 to 36.6 m) below the top of the member. A detailed discussion of the
stratigraphy of the Salado at the underground facility level is given in Appendix D6.

The Rustier Formation

In the WIPP site area, the Salado Formation is overlain conformably by the Rustler Formation.
The Rustler is approximately 310 ft (94.5 m) thick at the center of the site. Overall, the lithology
of the Rustler is quite variable, containing carbonates, sulfates (gypsum, anhydrite, polyhalite),
clastic materials, and halite. The Rustler is the youngest unit in the Ochoan evaporite sequence
and is a key marker bed of the upper Permian in Texas and New Mexico. The Rustler is divided
into five members in the WIPP site area: 1) at the base, an unnamed unit of clayey siltstone and
very fine-grained sandstone with thin interbeds of anhydrite and halite; 2) the Culebra, a unit of
thin bedded, finely crystalline dolomite; 3) the Tamarisk, mostly anhydrite or gypsum and some
unconsolidated clayey silt; 4) the Magenta, a cross-laminated, fine-grained dolomite; and 5) the
Forty-Niner, anhydrite with a single interbed of clayey silt. The unnamed lower member is
approximately 120 ft (36.6 m) thick and is dominated by siltstone and claystone with lesser
amounts of anhydrite and halite. The anhydritic upper Forty-Niner is approximately 66 ft
(20.1 m) thick. The Culebra and Magenta are water-bearing in the vicinity of the WIPP site.
These two members are discussed below. Additional detail on Rustler stratigraphy is given in
Appendix D6.

The Culebra Member

The Culebra occurs in the Rustler between 704 and 727 ft (214.6 and 221.6 m) BGS near the
center of the WIPP site. It is a thinly bedded microcrystalline dolomite that contains many small
spherical cavities (vugs), ranging from 0.08 to 0.8 inches (in.) (2 to 20 millimeters [mm]) in
diameter. These vugs may be partially filled with secondary anhydrite, gypsum, or calcite.
Although many cavities are open, they do not appear to be interconnected except along
fractures.

The Culebra has been examined extensively during mapping of the Waste Shaft, the Exhaust
Shaft, and the Air Intake Shaft. These observations, along with the results of the evaluation of
numerous core samples, have indicated that most zones of interconnected porosity and
formation permeability are along fractures. Both open and sulfate-filled vugs and fractures are
locally abundant across the site area. The majority of the Culebra sediment is of uniform size,
fine-grained carbonate mud, which upon lithification produced finely crystalline dolomite.
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The Magenta Member

The Magenta occurs in the Rustler between 596 and 620 ft (181.7 and 189.0 m) BGS near the
center of the WIPP site. It is characterized by alternating wavy laminae of silty dolomite and
anhydrite altered locally to gypsum. The dolomite is bounded above and below by anhydrite of
the Forty-Niner and the Tamarisk, respectively.

The Dewey Lake

The Dewey Lake is the uppermost unit of the Late Permian Ochoan Series at the WIPP site and
represents the top of the Paleozoic section in the Delaware Basin. At the center of the WIPP
site, the Dewey Lake is 474 ft (144.5 m) thick. The Dewey Lake consists of mudstone, siltstone,
and interbedded thin lenticular beds of sandstone.

E1-4b(2) Triassic System

Late Triassic rocks in the northern part of the Delaware Basin belong to the Santa Rosa, a
sandstone that unconformably overlies the Dewey Lake. The Santa Rosa occurs in the vicinity
of the WIPP site as an erosional wedge pinching out near the center of the site. It consists of
fine-to-coarse-grained sandstone with interbeds of siltstone and mudstone. Throughout most of
the area, the Santa Rosa is covered by surficial Cenozoic deposits.

E1-4b(3) Tertiary and Quaternary Systems

Cenozoic and more recent rocks found at the WIPP site consist of the Pleistocene- and
Holocene-age Gatufia Formation, the Mescalero caliche, and recent windblown sand and playa
deposits. Although not occurring at the site, the Ogallala Formation occurs in the WIPP site
area.

Recent (Holocene age) deposits in the vicinity of the WIPP site include windblown sand,
alluvium, and playa deposits. The most prevalent recent deposits consist of the windblown sand
that covers most of the WIPP area (Figure E1-5). The sand occurs as either tracts of
conspicuous dune fields or as sheet deposits. The dune deposits can be up to 100 ft (30 m)
thick, whereas the sheet deposits are typically no more than 10 to 15 ft (3.0 to 4.6 m) thick.

Alluvial deposits occur in ¥- to %-mi-wide (0.4 to 1.2 km-wide) belts along declivities into the
Nash Draw, for example, along the base of Livingston Ridge and locally in small depressions
(Figure E1-5). These deposits are similar to small alluvial fans or sheet deposits.

Playa deposits consist of eolian sand, alluvium, and gypsum and halite. The nearest playas are
about 5 mi (8.0 km) west of the WIPP site within the Nash Draw (Figure E1-5).

Twenty-seven ft (8 m) of the Gatuia were encountered at the center of the site, and 9 ft (2.7 m)
was recorded from the Air Intake Shaft. The Gatufia consists of reddish-brown, poorly
consolidated sand, gravel, and silty clay. Beneath a cover of windblown sand, much of the site
area is covered by a hard, resistant petrocalcic horizon informally known as the Mescalero
caliche, which is about 4 to 10 ft (3.0 m) thick in the site area.
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The Ogallala Formation, of Miocene age, is a major water-bearing unit supplying groundwater

for a large area of the Permian Basin east of the WIPP site. This unit does not occur west of
the San Simon Swale, except for thin exposures about 7 mi (11.3 km) east of the WIPP facility.
Therefore, activities at the WIPP facility will not impact the Ogallala Aquifer.

E1-5 Climatology and Water Balance

E1-5a Climatology

The regional and local climates are arid to semiarid. The past five-year average annual
precipitation at the WIPP is 14.4 in. (36.6 centimeters [cm]), about half of which is received from
thunderstorms during June through September. Daytime summer temperatures consistently
exceed 90 degrees Farenheit (°F) (32.2 degrees Celsius [°C]) and occasionally rise above 100°F
(37.8°C). Winter afternoon temperatures often rise as high as 70°F (21.1°C). Nighttime lows
during the winter average near 23°F (-5.0°C), occasionally dipping below 14°F (-10.0°C) .
Prevailing winds are from the southeast; however, strong winds are frequent (especially in the
spring) and can blow from any direction, creating potentially violent windstorms that can carry
large volumes of dust and sand. Climatic data are currently being collected approximately
2,000 ft (609.6 m) northwest of the Property Protection Area. Additional discussion of the local
climate of the WIPP site is given in Appendix D4.

E1-5b Local Water Balance

The infiltration and percolation rates of meteoric water into the sediments overlying the facility
horizon have been investigated for the Bureau of Land Management. At least 96 percent of
precipitation is lost due to evapotranspiration. On the average, therefore, the annual amount of
infiltration is less than 0.5 in. (1.3 cm) per year and may, for many years, be essentially
nonexistent (Appendix D6).

The widespread presence of the Mescalero caliche, which has existed several feet below the
surface for approximately 500,000 years, indicates that, on a regional scale, not enough
infiltration has taken place to result in its complete dissolution. (Bachman, 1985; 1976; and 1974)
The upper surface of the hard caliche typically is covered with a mat of plant roots, which
indicate that most of the moisture that reaches that surface is taken up by plants and transpired.
It is difficult to arrive at a precise figure for the amount of water that infiltrates downward into the
formations overlying the WIPP site. Infiltration is apparently negligible as evidenced by the
absence of a near-surface groundwater body or regional water table above the Rustler at the
WIPP site (see Appendix D6-1c[9] for additional detail on the Mescalero Caliche).

A regional water-balance study (RWBS) has been conducted covering approximately
2,000 square mi (5180 square km) in Eddy County east of the Pecos River (Figures E1-6 and
E1-7). The RWBS (Hunter, 1985) encompassed all local stratigraphic units above the Salado
and below the Ogallala. The results of the RWBS showed that recharge to the Rustler water-
bearing units by unconfined water from the Capitan Reef, for example, was not occurring at, or
in the vicinity of, the WIPP site. The RWBS also showed that the uncertainties in local and
regional precipitation, infiltration, evapotranspiration, and groundwater discharge from the Rustler
are so large that water-budget techniques cannot be used either to determine the amount of
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recharge or to determine that recharge is actually occurring. Hydrologic and isotopic studies '
place tight constraints on the possibility of recharge to the Rustler presently being active at the
WIPP site (see Appendix D6-2c for additional detail on Rustler recharge).

The only documented points of naturally occurring groundwater discharge in the vicinity of the
WIPP are into the saline lakes in the Nash Draw and into the Pecos River, primarily near Malaga
Bend. Although this is local flow associated with the Nash Draw and unrelated to groundwater
flow at the WIPP site, it is presented here for completeness. Discharge into one of the lakes
from Surprise Spring (see Figure E1-1) was measured by Hunter in 1985 at a rate of less than
0.35 ft* (0.01 m®) per second in 1942. Hunter also estimated total groundwater discharge into
the lakes is 24 ft* (0.67 m®) per second. According to Mercer (1983) discharge from the spring
comes from fractured and more transmissive portions of the Tamarisk of the Rustler, and the
lakes are hydraulically isolated from the Culebra and lower units.

Groundwater discharge into the Pecos River is greater than discharge into the saline lakes.
Groundwater discharge into the Pecos River between Avalon Dam north of Carlsbad and a point
south of Malaga Bend was no more than approximately 32.5 ft° (0.92 m®) per second. Most of
this gain in stream flow occurs near Malaga Bend (see Figure E1-1) and is the result of
groundwater discharge from the residuum at the Rustler/Salado contact zone.

The only documented point of groundwater recharge is also near Malaga Bend, where an almost
immediate water-level rise has been reported by Hale et al. in 1954 in a Rustler-Salado well
following a heavy rainstorm. This location is hydraulically downgradient from the repository, and
recharge here has little relevance to flow near the WIPP. Examination of the potentiometric
surface map for the Rustler/Salado contact zone indicates that some inflow may occur north of
the WIPP, where freshwater equivalent heads are highest. Additional inflow to the contact zone
may occur as leakage from overlying units, particularly where the units are close to the surface
and under water-table conditions.

No direct evidence exists for the location of either recharge to or discharge from the Culebra.
The freshwater-head surface map (Figure E1-8) implies inflow from the north and outfiow to the
south. Recharge from the surface probably occurs 9 to 19 miles (15 to 30 km) northwest of the
WIPP in and north of Clayton Basin where the Rustler crops out. An undetermined amount of
inflow may also occur as leakage from overlying units throughout the region.

The freshwater-head contour map (Figure E1-8) indicates that flow in the Culebra is toward the
south. Some of this southerly flow may enter the Rustler/salado contact zone under water table
conditions near Malaga Bend and may ultimately discharge into the Pecos River. Additional flow
may discharge directly into the Pecos River or into alluvium in the Balmorhea/Loving Trough to
the south.

Recharge to the Magenta may also occur north of the WIPP in Bear Grass Draw and Clayton
Basin. The potentiometric surface map indicates that discharge is toward the west in the vicinity
of the WIPP, probably into the Tamarisk and the Culebra near the Nash Draw. Some discharge
from the Magenta may ultimately reach the saline lakes in the Nash Draw. According to Brinster
in 1991, additional discharge probably reaches the Pecos River at Malaga Bend or the alluvium
in the Balmorhea/Loving Trough.
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above the Salado, are described below but do not represent useable aquifers at the site, due '
to either their very poor water quality, low yields, or unsaturated conditions. Brine and gas
occurrences in the Salado and the Castile are also described in the following sections.

E1-6b(1) Hydrology of the Castile Formation

The Castile is composed of a sequence of three thick anhydrites separated by two thick halites.
This formation acts as an aquitard, separating the Salado from the underlying water-bearing
sandstones of the Bell Canyon. Except for the isolated brine reservoirs locally found in the
fractured anhydrites, very little hydrologic data are available from the Castile. In the halite zones,
the occurrence of circulating groundwater is restricted because halite at these depths does not
readily maintain porosity, open fractures, or solution channels. Drill stem tests conducted in the
Castile show the permeability of the anhydrite and salt beds underlying the WIPP facility to be
negligible, and in most tests, values for permeabilities were too low to be determined accurately
with conventional methods. Based on the limitations of the instrumentation used to measure
these very low permeabilities, a conservative estimate for permeability would be less than
0.1 microdarcy.

No regional groundwater flow system is present in the Castile. The only significant water present
in the formation occurs in isolated brine reservoirs in fractured anhydrite. Geochemical data
support the hypothesis that the brines represent trapped Permian seawater that is now halite
saturated and in equilibrium with the host rock. The result of an additional study suggested that
the brine occurrences are the result of the isolation of waters transmitted to the Castile from the
adjacent Capitan Reef via an intermittent or episodic hydrologic connection and that Castile brine
has been isolated from between 360,000 and 880,000 years. Therefore, these brine reservoirs
are not increasing in volume or pressure, are unconnected with other aquifers or the surface,
and have little potential to dissolve the host rocks or move through them. The regional and local
hydrogeology and the structural and dissolution characteristic of the Castile are discussed in
detail in Appendix D6.

E1-6b(2) Hydrology of the Salado Formation

The massive halite beds within the Salado host the WIPP facility emplacement horizon at a depth
of 2,150 ft (655.3 m) BGS. The Salado represents a regional aquiclude due to the hydraulic
properties of the bedded halite that forms most of the formation. In the halites, the presence of
circulating groundwater is restricted because halite does not readily maintain primary porosity,
solution channels, or open fractures. During the mapping that was conducted as part of the
construction of the Waste Shaft, the Exhaust Shaft, and the Air intake Shaft, the halites of the
Salado did not produce any observable fluid inflow. In addition, significant brine flows have not
been encountered in hydrologic testing from the surface.

The results of the permeability testing, within the underground facility, are generally consistent
with a permeability of the overall undisturbed salt mass that is approximately 0.001 to
0.01 microdarcy. Underground hydrologic tests in pure halite show no observable response,
indicating either extremely low permeability or no flow whatsoever, even though appreciable
pressures are applied to the test interval (Appendix D6). Testing of anhydrite units in the
underground facility indicate that permeabilities are generally within the range found for halite.
Results of "successful" hydrologic tests of the Salado from the surface indicate permeabilities
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from approximately 0.01 microdarcy to a high of 25 microdarcies. Later evaluation of the tests

indicated that the data from the Salado in Well DOE-2 are the most reliable, indicating a
maximum permeability of 0.3 microdarcy. Field testing of the Salado from the surface has had
only limited success. The apparent causes of this are 1) the formation permeability appears to
be below the testable minimum for the equipment used (approximately 0.01 to 0.1 microdarcy),
and 2) hole aging during the time between hole completion and attempted testing of the Salado
caused great difficulty in finding locations in the borehole that allowed successful setting of
packers to isolate test intervals. Evaluation of all existing hydrologic test data from the Salado
indicate that data from testing of undisturbed halite at the underground facility level are the most
representative permeability data available. Hydrologic data from testing in the WIPP
underground were used in hydrologic modeling discussed in Section E1-7¢c . Such very low
permeability values indicate that any fluid flow within the competent halite is extremely slow and
would result in an imperceptible rate of fluid movement in conventional hydrologic considerations.
The only significant variation to these extremely low permeabilities stated above occurs in the
disturbed rock zone (DRZ) in the immediate vicinity of the underground excavation. Gas-flow
permeability tests indicate a marked increase in the permeabilities within approximately 6 to 7 ft
(1.8 to 2.1 m) of the underground excavation. This apparent increase in permeability is restricted
to the disturbed zone immediately surrounding the excavation and is believed to be a result of
near-field fracturing and possible matrix dilatancy due to stress relief associated with excavation.
This interpretation of gas-flow permeability tests is complicated by uncertainties in the degree
of saturation of the Salado, pressure threshold effects inherent in the testing techniques, and
local inhomogeneities due to fracturing in the disturbed rock zone near the underground facility
openings.

Marker Bed 139, an anhydrite unit which lies approximately 3.28 ft (1 m) below the facility floor,
exhibits increased permeability due to fracturing in the disturbed rock zone. Separation along
these fractures in the floor of WIPP facility rooms and drifts may be quite large (several
centimeters). Hydrologic testing in Marker Bed 139 at one location of the facility suggested that
separate fracture systems exist and yielded transmissivity values of approximately 6 x 10 to
1 x 10° ft? per day (10 x 10° to 2 x 10° m? per second). Geotechnical evaluations have shown
that Marker Bed 139 may be connected to the floors of rooms and other excavated areas
through fractures. However, pathways for brine and gas migration in the floor and in Marker Bed
139 are limited to zones directly below the excavations, as fracturing does not extend more than
5 or 6 ft (1.5 or 2.0 m) beyond the edge excavated areas. In the pillars and away from the
excavation outside of the disturbed rock zone, the anhydrite bed will not exhibit open fractures
due to compressive loading and migration of fluid away from the excavation through Marker
Bed 139 is not expected. Should a spill reach Marker Bed 139, migration to overlying or
underlying water-bearing units will not occur.

Salado Formation Brine and Gas Inflow

Minor quantities of gas and brine have been encountered in the salt beds of the WIPP facility
excavation. The inflows of brine occur as “weeps" on the exposed surfaces of the underground
workings and as accumulations in some of the boreholes drilled outward from the workings, most
noticeably in the downholes. Gas (mostly nitrogen) is usually associated with the brine inflow
and can be observed as gas bubbles in the brine occurrences. Moisture content measurements
of the Salado host rock (salt) have been made as part of the BSEP (Deal, et al., 1991, 1989,
1988). These measurements are based on the easily moved fluid content in the low range of
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temperatures (77° to 482°F, or 25° to 250°C). The BSEP has measured moisture content of
more than 500 core samples representing different lithologies and different areas of the
underground facility. The resuits of these measurements indicate that moisture content ranges
from 0.01 to 6.67 percent (for one isolated clayey sample), with most samples less than one
percent. Stratigraphic variations in moisture content were shown to be related to the clay content
of the units. Based upon the thickness of the various stratigraphic units, a weighted-average
amount of brine that occurs naturally in the rock and is not bound crystallographically or sealed
in fluid inclusions, is in the order of 0.1 to 0.6 percent by weight (up to 1.6 percent by volume)
of the surrounding rocks. Most of the measured brine inflows in boreholes have averaged a few
hundredths of a gallon (a few hundredths to a few tenths of a liter) per day. The liquid and gas
movement observed in the walls, floors, and roofs of the excavated surfaces is believed to be
the result of the pressure gradient caused by the excavation. Geochemical studies by Stein and
Krumhansh, 1986, p.24 on the origin of the brines have led to a fundamental conclusion that the
formation of secondary polyhalite and magnesite near the stratigraphic horizon containing the
brine indicates vertical fiuid movement on the order of tens of feet, at most. Furthermore, the
evidence suggests that this fluid movement occurred soon after depasition. Silicate diagenesis,
resulting in solutions depleted in magnesium relative to potassium and magnesium-rich solid
phases, is also interpreted as having occurred relatively soon after deposition. Thus this
segregation of fluid compositions preserved a record of diagenetic processes that principally
occurred before the close of the Paleozoic. This, and the fact that even weep samples show
considerable variability, argue strongly against any sort of an interconnected hydrologic system
at this stratigraphic level during the last hundred million years.

During the Disposal Phase, the majority of the moisture entering the facility from the host rock
will evaporate and be removed in the air circulated by the underground ventilation system.
Additional detail of the hydrogeology of the Salado is presented in Appendix D6.

For the computer simulation, the DOE conceptualized the Salado as a porous medium composed
of several rock types arranged in layers, through which fluid flow occurs according to Darcy's
Law. This conceptual model corresponds to the first of the three postulated mechanisms for fluid
flows. This model was chosen because it can be simulated using standard numerically
techniques and because it is the most conservative of the three mechanisms in that it predicts
the maximum rate and cumulative volume of brine inflow. Two rock types, impure halite and
anhydrite, are used to represent the intact Salado. Near the repository, the DRZ has increased
permeability compared to intact rock and offers little resistance to flow between anhydrite
interbeds and the repository. Except for the DRZ and anhydrite interbeds, under certain
circumstances, this simulation assumes spatially constant properties for Salado rock types based
on observations of compositional and structural regularity in layers exposed by the repository.
The inference is that there is little variation in large-scale averages of rock or flow properties
across the disposal system. Assumptions about Salado flow in general are presented in
Appendix D16, §D16-6. This model serves to maximize the potential brine inflow to the
repository.

Table E1-3 shows various parameter values used in modeling the impure halite. Supported by

four hydraulic tests in the WIPP underground believed to represent far-field conditions and
stratigraphic variation in the Salado, the median value for permeability calculated for this region
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is 3.4 x 10%ft* (3.16 x 10® m?. Additional information on parameter values is contained in

Appendix D16, §D16-6, including the distinction between rock compressibility and pore
compressibility used in the simulation.

Gas may not be able to flow through or into intact, halite-rich strata of the Salado under realistic
conditions for the repository. As halite is modeled as 100 percent brine saturated, the capillary
resistance of the rock must be overcome to displace brine from pores and drive gas into the
rock. This condition represents the concept of threshold pressure. While the permeability of
halite is known to be low, its threshold pressure has never been measured. An empirical
relationship between threshold pressure and permeability in non-WIPP rocks (Davies, 1991,
pp.17-19) suggests that threshold pressure will be sufficiently high and gas will not be able to
flow into the halite-rich strata of the Salado under any conditions foreseeable for the WIPP.
Values used by the DOE for impure halite threshold pressure are set to prevent the flow of gas
into this material. This is a conservative assumption, because gas flow into impure or pure halite
would decrease the pressure in the repository and the driving force available for flow.

Three distinct anhydrite interbeds are modeled in the computer simulation representing MB 138,
anhydrite layers a and b, and MB 139. The three interbeds are assigned identical parameter
values, and these values are initially spatially constant. The interbeds differ only in stratigraphic
location and thickness. The three interbeds are included in the model simulation because they
exist in the disturbed region around the repository within which fluid is expected to be able to
flow with relative ease compared to the surrounding formation. MB 139 and anhydrite layers a
and b are present within the DRZ that forms around excavations; MB 138 may be above the
DRZ, and is of no consequence during the post-closure period.

In the computer simulation, brine flows from the Salado into the repository in response to fluid
potential gradients that form over time. Due to the low permeability of the impure halite and
relatively small surface area of the excavation, direct brine flow between the impure halite and
the repository is limited. The interbeds, however, can serve as conduits for brine flow between
the impure halite and the repository. Conceptually, brine flows laterally along higher-permeability
interbeds towards or away from the repository and vertically between the interbeds and the
lower-permeability halite. Because the interbeds have a very large contact area with adjacent
halite-rich rock, even very small flux from the halite into the interbeds (for brine inflow) or to the
halite from the interbeds (for brine outflow) can accumulate into a significant quantity of brine.
In this manner, halite serves as a source or sink for brine in the repository. it is expected that,
due to density differences between gas and brine and their stratification within the repository,
brine outflow will dominate in underlying MB 139, and gas outflow will occur in anhydrite a and
b or overlying MB 138. Parameters associated with the interbeds are shown in Table E1-4.

The results of the computer simulation will be discussed subsequently.

E1-6b(3) Hydrology of the Rustler/Salado Contact

The contact zone between the Rustler and the Salado at the WIPP site was tested in 20 cased
and open drillholes. In the Nash Draw and areas immediately west of the site, the contact exists
as a dissolution residue capable of transmitting water. Moving eastward from the Nash Draw
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toward the WIPP site, the amount of dissolution decreases, and the transmissivity of this interval '
decreases. All tests within the boundary of the WIPP site showed very low transmissivities,
ranging from 3 x 10° to 3 x 10° f* (2.7 x 10° to 2.7 x 10™* m?) per day.

E1-6b(4) Hydrology of the Culebra Member

The Culebra member of the Rustler has been studied extensively during the site characterization
program. Because it is the most transmissive hydrologic unit in the WIPP site area, it is
considered the most likely hydrologic pathway to the accessible environment for any potential
contamination.

Detailed test results are available for a number of wells completed in the Culebra member prior
to 1983. Results for both single and multiwell hydrologic tests show that the Culebra is a
fractured, heterogeneous system with varying local anisotropic characteristics. Calculated
transmissivities for the Culebra within the WIPP site boundary have a wide range with values
between 9 x 107 to approximately 69 ft* (8.4 x 10 *to 6.4 m?) per day, with the majority of the
values being less than 1 ft* (9.3 x 10° m?) per day. Transmissivities generally decrease from
west to east across the site area. A detailed summary of Culebra hydrogeology is given in
Appendix D6.

Potentiometric surface maps have been constructed using water-level data from area monitoring
wells (see Appendix D6). The Culebra is heterogeneous and anisotropic, and the flow path of
water moving through the Culebra near the WIPP is affected by fractures and variable water
densities caused by compositional variability. Consequently, the regional direction of flow may
have little or no relationship to local flow paths. An interpretation of flow direction in the Culebra
is depicted in Figure E1-8. This map shows the most likely regional flow direction of
groundwater in the Culebra near the WIPP to be predominately to the south. The flow directions
were computed from variable density corrected potentiometric surfaces. The average linear
velocity between the WIPP facility and the southern boundary of the WIPP site is 1.77 x 107 ft
(5.0 x 10™* m) per day. The average linear velocity is based on the 15 wells that are within the
WIPP site boundary.

E1-6b(5) Hydrology of the Magenta Member

Because the Magenta is generally much less permeable than the Culebra at and near the WIPP
site, less testing of the Magenta has been performed. The hydrologic characteristics of the
Magenta were determined in 15 test holes in the area of the WIPP site. Transmissivities within
the WIPP site boundary calculated from the results of these tests range from 1 x 107 to

3 x 107" ft? (9.0 x 10 m?) per day. The results of recent testing of the Magenta in wells H-14,
H-16, and DOE-2 indicated that transmissivities were 5.6 x 107 ft* (5.0 x 10 m?) per day for well
H-14, 2.8 x 107 ft* (2.6 x 10 m®) per day for well H-16, and 1.0 x 107 t* (1.0 x 10° m?) per day
for well DOE-2 (see Figure E1-9 for well locations). Well H-16 located adjacent to the Air Intake
Shaft is not sampled by the Water Quality Sampling Program (WQSP) and is not shown on
Figure E1-9.

Water-level data have been collected, and potentiometric surface maps have been constructed.

The direction of groundwater flow at the WIPP site, as estimated from the potentiometric surface
map, is toward the west-southwest, toward the Nash Draw. Potentiometric surface maps and
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additional detail on the hydrogeology of the Magenta are provided in Appendix D6. The average

hydraulic conductivity in the Magenta at the WIPP facility was calculated from transmissivity and
aquifer thickness values as 1.18 x 10° ft (3.0 x 10®* m) per day. The calculated hydraulic
conductivity values and potentiometric contours were used to calculate average linear
groundwater-flow velocity of the Magenta aquifer at the WIPP facility. The average linear
velocity in the Magenta at the WIPP site is 3.18 x 10® ft (9.6 x 107 m) per day.

E1-6b(6) Hydrology of the Dewey Lake

Hydrologic investigations at and near the WIPP site have not identified a continuous zone of
saturation within the Dewey Lake. Where saturated conditions exist in the formation, they are
generally in perched or semiperched water tables, and their occurrence is localized. Several
wells believed to be completed in the Dewey Lake are located within several miles (several
kilometers) of the WIPP facility. These wells include Ranch Well, Barn Well, Twin Wells,
Fairview Well, and Unger Well. Of these wells, one is used occasionally by a ranch house for
drinking water (Barn Well at the Mills Ranch), and the remainder supply water for livestock
(Figure E1-9). The spatial distribution of saturated conditions in the Dewey Lake is variable.
The recently drilled monitoring well WQSP-6A, located in the southwestern corner of the WIPP
site boundary, did reveal that the formation was saturated in that location. This well extended
the margin of the local saturated area northward from the Mills Ranch. A down-hole video
survey showed the Dewey Lake to be fractured at this well location.

The Dewey Lake near the WIPP facility and shafts is not saturated and has not produced water
during testing. Four intervals of the Dewey Lake were tested in drill holes at the WIPP site.
Although no saturation was encountered during drilling, ten wells were completed as observation
wells. The data obtained showed that there was no evidence of a zone of saturation in any of
these wells. Additional data concerning the hydrogeologic characteristics of the Dewey Lake are
given in Appendix D6. The unsaturated characteristics of the Dewey Lake of the WIPP facility
does not offer a transport pathway for migration of potential contaminants from the WIPP shafts
to water-supply wells.

E1-6b(7) Hydrology of the Santa Rosa

At the WIPP site, exploratory holes were drilled through the Gatufa and the Santa Rosa. The
Gaturia and the Santa Rosa occur within 50 ft (15.2 m) of the surface, and little or no water was
encountered in these formations. Only one hole reported a small zone of moisture in the Santa
Rosa, but observation wells completed in the formation were dry. Two private wells (Comanche
and Clifton Wells) located approximately 10 mi (16.1 km) east of the WIPP site produce potable
water from the Santa Rosa, and they are used for livestock watering.

E1-6¢ Water Quality

In addition to the study of site hydrology, surface and groundwater quality have been
characterized for two major reasons: 1) to establish baseline levels of naturally occurring
inorganic solutes, radionuclides, and potential organic contaminants in water prior to waste
emplacement, and 2) to define the existing use in the area for ground and surface water as a
supply for domestic, industrial, and livestock consumption. The drilling of seven new sampling
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wells which better meet the needs of sampling for water quality were completed in

November 1994. Water-quality data from the new wells are expected to strengthen the baseline
and eliminate biases created by the deterioration of the old surveillance well system.

Evaluation of the WIPP site area hydrology and water-quality data indicates that the existing and
potential future use of groundwater in the WIPP vicinity is extremely limited due to nonsaturated
conditions and very poor water quality. Table E1-2 lists the wells that have been sampled as
part of the WIPP WQSP and the formation sampled by each well. The well locations are shown
in Figure E1-9. The subsections below describe the general quality of the groundwater that
occurs in the WIPP site area. Groundwater quality data from the WQSP have been reported
annually as part of the Site Environmental Report (Appendix D4). Detailed discussions of water
chemistry for the water-bearing units at the WIPP are given in Appendix D6.

Rustler/Salado Contact

Based on data from 20 wells sampled in the WIPP vicinity from the Rustler/Salado contact, the
highest concentrations of total dissolved solids (TDS) in the WIPP water-bearing formations were
contained in the Rustler/Salado contact. TDS values ranged from 79,800 milligrams per liter
(mg/L) in well H-07b1 to 480,000 mg/L in well H-01. Sulfates and chiorides of calcium,
magnesium, sodium, and potassium made up the primary dissolved mineral constituents of this
brine.

Culebra Member

The water quality of the Culebra varies greatly. The TDS values range from 2,900 mg/L at well
H-08b to about 291,000 mg/L at well WIPP-29. These two wells are fairly remote from the site,
but even closer to the WIPP facility, a marked variation in water quality is observed. Well H-02a
is located one-half (0.8 km) west of the site and has a TDS of 13,500 mg/L, whereas well H-15,
which lies 1 mi (1.6 km) east of the site, has a TDS of 231,000 mg/L. The chemical constituents
consist predominantly of chlorides and sulfates of sodium, calcium, magnesium, and potassium.

Magenta Member

The water-quality data for the Magenta indicate that the water is saline to briny, with TDS values
ranging between 5,460 to 270,000 mg/L. The predominant dissolved species are sodium,
calcium, magnesium, chloride, and sulfate.

Surface Water

No surface water occurs in the immediate area of the WIPP site. Several surface-water bodies
located within an approximate 25-mi (40.2-km) radius of the site, such as the Pecos River, the
Laguna Grande de la Sal, and livestock tanks that are fed from surface runoff, are sampled and
monitored for water quality. Data were collected and reported as part of the WIPP Radiological
Baseline Program, the WQSP, and the Ecological Monitoring Program. Surface-water sampling
is now conducted and reported as part of the WIPP Environmental Monitoring Program.

Surface-water samples have been collected at four surface-water bodies near the WIPP site:
Hill Tank, Red Tank, Indian Tank, and the Laguna Grande de la Sal/Laguna Tres (Figure E1-10).
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The water chemistry of the three tanks is similar and is a calcium-bicarbonate-type, having a '

TDS_. less than 240 mg/L. The Laguna Grande de la Sal, a saline lake, contains water that is a
sodium-chloride-type with a TDS concentration of 320,000 to 350,000 mg/L. Surface-water
quality data are discussed in more detail in Appendix D6.

E1-7 WIPP Facility Design

The WIPP facility consists of surface and subsurface installations designed to receive, handle,
and safely manage TRU mixed waste in the underground. Several design features, particularly
in the shafts connecting the surface and subsurface operations, are utilized to assure that
groundwater and precipitation do not enter the facility and that no wastes will enter the local
groundwater system during the Disposal Phase. This section summarizes these design features
of the WIPP facility.

E1-7a Shaft Designs

The WIPP facility design includes four shafts: the Waste Shaft, the Salt Handling Shaft, the
Exhaust Shaft, and the Air Intake Shaft. Each shaft includes a shaft collar, a shaft lining, and
a shaft key section. The shaft and shaft liner design information is discussed in detail in the Site
Characterization and Validation studies from 1983 to 1987. The shaft design features have not
changed. Additional shaft design specifications are presented in Section D-10a(2)(e).

The reinforced concrete shaft collars extend from the surface to the top of the underlying
consolidated sediments. Each collar serves bath to retain adjacent unconsolidated sands and
soils and to prevent surface runoff from entering the shaft. The shaft linings extend from the
base of the collar to the top of the salt beds approximately 850 ft (259.1 m) below the surface.
The shaft lining serves to inhibit water seepage into the shafts from water-bearing formations,
such as the Magenta and Culebra members of the Rustler. The liners are also designed to
retain loose rock. The shaft liners are concrete except in the Salt Handling Shaft, in which a
steel shaft liner has been grouted in place.

The shaft key is a circular reinforced concrete section emplaced in each shaft below the liner in
the base of the Rustler and extending about 100 ft (30.5 m) below and into the Salado. The
shaft key functions to resist lateral pressures and to contain the water seals.

Two separate water-seal rings are incorporated in each key. Performance of the seals is
monitored by inspection of the bottom of the key for seepage. If groundwater is detected flowing
past the upper ring, this condition is corrected by injecting chemical sealants or cement grouts
to stop the leakage.

On the inside surface of each shaft, excluding the Salt Handling Shaft, there are three water-
collection rings. The first is located just below the Magenta interval, the second just below the
Culebra interval, and the last at the lowermost part of the key section. These collection rings
function to collect any groundwater that may seep into the shaft through the liner. The
groundwater is piped to the storage tanks located at the station at each shaft. The water is
transported to the surface in portable tanks for dispaosal. On January 17, 1992, the New Mexico
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Environment Department (NMED) issued an approved Discharge Plan to expand the WIPP '
sewage facility. The discharge plan allows for the disposal of brine waters in the evaporation
lagoon and the expanded sewage facility, which was completed in January 1993.

E1-7b Repository Seals

Upon closure of the WIPP facility, permanent shaft seals will be emplaced. Seals may also be
placed in boreholes at the WIPP site. These seals will function primarily to limit any seepage
into the facility from overlying water-bearing units or from infiltration from the surface. In
addition, seals will prevent any contaminated water in the facility from reaching the accessible
environment during the RCRA post-closure care period and beyond (see Appendix 12 for
repository seal system details).

The general approach taken in the preliminary design concepts for shaft and borehole seals at
the WIPP facility is to limit the inflow of groundwater from formations above the facility level until
the host rock and the backfill encapsulate the waste because of salt consolidation. Water from
other sources, such as saturated interbeds near the facility horizon or from the host salt itself,
may also enter the repository following decommissioning. Although these water sources are
volumetrically less significant, the seal system is designed to limit inflows and to inhibit the
expulsion of contaminated brines through the shafts upon pressurization due to host formation
consolidation. Existing boreholes will be sealed, thus, they are uniikely to become significant
flow paths. Therefore, borehole seals provide some additional assurance that dissolution will be
minimized. Appendix |12 provides detailed information that indicates design, materials, and
modeling for the shaft seals. Appendix I12 also indicates information on the assumptions and
modifications in the modeling code.

In addition to shaft seals, each panel will be engineered with a panel-closure system, which
considers all appropriate repository geomechanical characteristics. The following discussion
presents the site conditions relevant to the design of this panel-closure system. An important
site condition applicable to design implementation is the transport of VOCs through the DRZ.
The potential air-flow regimes through the DRZ include the dilated salt, unfractured anhydrite,
fractured salt, and fractured anhydrite with clay seams. Therefore, the mechanisms for formation
of a DRZ and their potential influence on the VOCs are considered in the panel-closure system
design. Further, because brine that may react with the barrier material is present in very small
amounts, the chemical and physical characteristics of brine are discussed.

E1-7b(1) The Salado Formation at the Repository Horizon

Halite is the most abundant mineral in the Salado Formation and occurs in thick beds with
thinner beds of polyhalite or anhydrite. The halite usually contains trace or minor amounts of
clay, anhydrite, or polyhalite. These beds are laterally continuous horizontal iayers at the
repository horizon. Thin clay seams 0.06 to 0.25 in. (1 to 2 mm) thick underlie the anhydrite
beds. Three anhydrite beds are of interest: two above (anhydrite "a” and "b") and one below
(Marker Bed 139 [MB 139]) the repository horizon (Powers et al., 1978).

These lithologic units affect the rock-mass response to excavation at the repository horizon. The

stratigraphy influences the development of the DRZ, which in turn influences the panel-closure
system geometry and the choice of design components.
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Unfractured halite beds are, for all practical purposes, impermeable (Appendix D6). Argillaceous '

halite is slightly more permeable. Permeabilities of interbedded anhydrite units is typically
higher. All of these permeabilities, along with references to original data, are given in Appendix
D16, Section 16-6.

E1-7b(2) Disturbed Rock Zone

Following the underground excavation at the WIPP, a DRZ forms in the rock surrounding the
excavation. This DRZ is delineated by the zone of rock in which mechanical and air-flow
properties change in response to the excavation. The DRZ has been characterized using visual
methods, geophysical methods, in situ gas-flow measurements, laboratory analysis, and
numerical modeling.

The DRZ relevant to the panel-closure system consists of five elements:

« Dilated salt

* Fractured salt

e MB 139

* Fractures in MB 139

* Overlying and underlying clay seams.

E1-7b(2)(a) Mechanisms for DRZ Development

Excavation of a drift changes the stress distribution in the salt surrounding the opening, creating
a DRZ. This zone develops primarily because of the creep of salt surrounding the access drift.
As the salt moves toward the opening, it fractures and becomes disturbed. Salt surrounding a
drift undergoes dilational (volumetric increase) deformation because of the stress redistribution
caused by the excavation of the drift itself. The dilated salt in the DRZ can be described as
grain boundary opening and microcrack generation manifested as volumetric strain. It is
estimated that the dilated rock zone extends to about 3 radii from the centerline of the drift. (For
example, for the air-intake drift, the DRZ would extend out to a radius of 30 ft [9 m].)

Under the most severe conditions, the accumulation of creep deformation, the salt may fracture
or separate along the bedding planes. In areas where stress states are favorable and where
creep deformations are smaller, the salt remains essentially intact. Low-angle fractures and
vertical fractures in salt are observed at several locations in the WIPP underground. The
development of these fractures depends upon elapsed time after excavation and upon entry
width. These fractures vary from tight fractures to visibly open fractures and are described as
(These features are illustrated in Figure E1-4):

« Vertical surficial fractures in the sidewalls or ribs within 3 ft (1 m) of the drift.

« Low-angle (relative to horizontal) fractures that develop from the rib/roof and
rib/floor intersections 3 to 6 ft (1 to 2 m) into the roof or floor. These fractures may
be filled with sheared material immediately below the floor of the drifts. Floor
fractures may intersect MB 139. Roof fractures may extend to the overlying
anhydrite "b"/salt contact.
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» Subhorizontal fractures that develop within the first 2 ft (0.5 m) of the roof. These '

provide the "drummy ground" that has been observed throughout the underground.
These fractures are generally closed and show little evidence of relative
displacement.

+ Vertical surficial spalling in the roof that probably develops because of restraint
imposed by remedial bolting, which causes tensile failure of the salt in localized
areas.

» Low-angle (relative to horizontal) shear fractures that are visibly exposed laterally
across the roof within 3 ft (1 m) of the excavation surface.

MB 139 is the major interbed closest to the panel-closure system location. MB 139 is a
nominally 3-ft- (1-m-) thick stiff bed consisting of anhydrite and polyhalite. The anhydrite is
brittle, unlike the viscoplastic halite. In its undisturbed state, it is tight, because natural fractures
and bedding features are closed or salt-filled. Excavation of an access drift removes the vertical
stress immediately below the drift and allows relaxation of the fractures. Because the unmined
salt on either side of the access drift continues to vertically confine the MB 139, the extent of the
DRZ is limited to the width of the drift. With time, the creep of the salt toward and into the drift
causes upward deflection, or heave, of MB 139. As the bed deflects, the natural fractures and
salt infilling are disturbed, and new fractures may be generated. If fractures develop in MB 139,
its permeability will increase significantly. Such fracturing is not expected to heal naturally over
the operational period of the panel-closure system.

Clay seams with thin clay and anhydrite bedding features may develop bedding separations
(off-set cracks) in the roof and floor due to salt creep. They are tight in their natural compressed
state. Excavation: 1) relieves the vertical stress above and below the drift, 2) allows shear and
flexural displacements across the seam because of creep, and 3) exposes the seams to
dehydration. Each of these effects may lead to enhanced permeability or transmissivity.
Continued creep in the roof and floor causes separation along bedding planes in the roof and
floor. These separations can be broad and continuous along the length of the drift and can
attain to measurable apertures.

E1-7b(2)(b) Influence on Contaminant Transport

in areas where confining stress is high and deviatoric stress is low, the salt dilates and exhibits
a permeability from 107 to 10" ft* (10" to 10% m?), extending up to 3 radii from the drift
centerline. This permeability is very low and will not permit flow of contaminants from the panel
through the DRZ. Similarly, clay seams and unfractured anhydrite in the DRZ are low in
permeability and will not permit flow.

In contrast, open fractures present an unrestricted flow path. However, since there are no
significant accumulations of brine in a closed panel during the post-closure period, only gaseous
components will flow through these fractures. Within the first 3 ft (1 m) of most underground
excavations at WIPP, some fractures parallel to the drift are observed in boreholes at the
midheight of the rib. In this region, the permeabilities are generally greater (about 107" 2
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(107" m?]) than at any other location in the salt. Between 3 and 6 ft (1 and 2 m) into the rib,

permeabilities decrease to 10™® ft* (10"° m?) and below: beyond 6 ft (2 m), the permeabilities
rapidly decrease to the value associated with intact salt (10" ft* [10%* m?]) (Appendix D6).

In situ gas-flow/permeability measurements made over test intervals thatinclude MB 139 indicate
the following (Appendix D6):

+ That flow rates in MB 139 near the center of excavations of comparable age
increased as the span of the drift increased. In four of seven tests conducted from
the center of test rooms (a 33-ft [10-m] span) in which the test intervals included
MB 139, the transmissivity was so large that a gas pressure could not be sustained
over a several-meter test interval.

« That flow rates (i.e., transmissivities) increased as the age of the opening
increased; however, the influence of span was mare important than age.

+ That flow rates measured in test intervals located near the edge of excavations
were low, indicating that the marker bed remained unfractured when it was
vertically confined by the pillars.

In summary, the permeability measurements suggest that the dominant flow paths in the DRZ
around the panel-closure system will be through fractures in the salt and anhydrite that develop
around the panel-closure system location following excavation and during the period that waste
is emplaced in the panel. If the fractured zone is not expected to heal sufficiently once concrete
is emplaced, the fractured zone will be removed before concrete placement.

E1-7b(2)(c) Treatment of Rock Properties in the Numerical Model

Creep closure is the focus of the computer model implementing the repository processes
associated with rock properties in the repository rooms and the shafts. The amount of waste
consolidation resulting from creep closure, and the time it takes to consolidate the waste, are
governed by properties of the waste (waste strength), properties of the surrounding rock, the
dimensions and location of the room, and the quantities and pressure of fluids present in the
room. Creep closure of waste disposal areas will cause their volume to decrease as the Salado
deforms to consolidate and encapsulate the waste, changing waste porosity and permeability.
Waste strength and fluid pressure may act to resist creep closure.

Fluids that could affect closure are brine that may enter the repository from the Salado, air
present in the repository when it is sealed, and gas produced by reactions occurring during
waste degradation. Closure and consolidation slowed by fluid pressure in the repository can be
quantified according to the principle of effective stress:

UT = Ue+p (1)
where o is the stress caused by the weight of the overlying rock and brine (an essentially
constant value), p is the pressure of the repository pore fluid, and o, is the stress that is applied

to the waste skeleton or matrix. In this formulation, the waste is considered a skeleton structure
immersed in pore fluids. As the pore pressure increases, an increasing amount of overburden
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stress is supported by pore fluid pressure, and less overburden stress is supported by the
strength of the waste matrix. Due to waste strength, waste consolidation can cease even if pore
fluid pressures do not reach lithostatic. If gas and brine quantities in the repository stabilize,
creep closure will act to establish a constant pressure and void volume.

Two material-response models are required for closure analyses within the disposal room. The
first describes how the halite in the formation surrounding the waste deforms (creeps) as a
function of time and stress. The second model describes the state of consolidation of the waste
as a function of applied stress.

Halite deformation is predicted using a multimechanism deformation (M-D) steady-state creep
model with workhardening/recovery transient response (Model 1). At the WIPP, there are
potentially three distinct creep mechanisms involved, which are governed by the temperature and
shear stress at a given location in the surroundings at any given time. WIPP conditions are
expected to be isothermal so temperature is treated as a constant value. All three mechanisms
can be active at the same time because of the large range of stress states that occur around
underground rooms and shafts.

The focus of the mechanistic part of the model is definition of steady-state creep strain, with
transient creep strain described through a multiplier on the steady-state rate, thus
accommodating both transient changes in stress loading and loading. More information is
presented in Munson et al. (1995).

The volumetric plasticity part of the model is the mathematical model for room closure and waste
consolidation. The experimental data used in this model are summarized and interpreted in
Butcher et al. (1991, pp. 65-76) and Luker et al. (1991). The volumetric plasticity model and

M-D model are numerically implemented.

As a boundary condition, the computer code requires estimates of the fluid pressure and, hence,
the initial quantity of gas present in a disposal room. These estimates are obtained using the
average-stoichiometry model of gas generation with different rates of gas generation that reflect
different assumptions about the quantity of brine that might be available in a waste disposal
room. The different rates of gas generation used in the analysis bound the possible conditions
for gas content in the repository. With the volumetric plasticity model and the fluid pressure
boundary condition, the code calculates the void volume of the disposal room through time.

In the computer simulation, the time-dependent effects of creep closure on volume are linked to
the fluid flow via a look-up table, which relates porosity or void volume to: a) time after sealing,
and b) gas pressure. At the beginning of a time step, the fluid flow code evaluates the pressure
of a cell in the waste disposal region. The code then consults the look-up table to find the void
volume of the cell appropriate for a given time and pressure. The void volume in the cell is
iteratively adjusted during a time step solution for consistency with gas generation, fluid
movement, and repository pressure. The look-up table method of incorporating the dynamic
effect of creep closure in the simulation has been compared to more complex techniques that
are computationally impractical. In these comparisons, the porosity surface method was found
to be a reasonable representation of behavior observed in more complex models. Parameter
values used in the computer simulation for repository and panel closure are given in Appendix
D16, Section D16-7.
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The four shafts connecting the repository to the surface are represented in the computer |

simulation with a single shaft. This single shaft has a cross section and volume equal to the total
cross section and volume of the four actual shafts and is separated from the waste disposal
region in the model by the true north-south distance from the waste to the nearest shaft (the
Waste Shaft).

Seal component materials and properties used in the simulation are given in Table E1-5. From
top to bottom, the seal system is represented in the simulation by the following materials (see
Appendix 12 for details):

¢ an earthen fill region above the Rustler Formation

e a clay region in the Rustler Formation (designated Rustler Compacted Clay in Table
E1-5)

* an asphalt region at the top of the Salado
¢ three concrete sections (upper, middle, lower) within the Salado
e a thick section of compacted crushed salt within the Salado

e an upper compacted clay region within the Salado (designated Upper Salado
Compacted Clay in Table E1-5)

e alowercompacted clay region within the Salado (designated Lower Salado Compacted
Clay in Table E1-5)

* a basal clay component below MB 138 (designated Bottom Clay in Table E1-5)
¢ a lower concrete section at the repository horizon (shaft station concrete monolith)

Conceptually, the simulation considers the maturation of the DRZ surrounding the shaft with
respect to variation in the rate of DRZ healing with depth, time, and the type of adjacent seal
material. For example, the DRZ in the halite adjacent to concrete members is assumed to heal
very rapidly because of the rigidity of the concrete and the high lithostatic stress. Against less
rigid seal components and at higher elevations in the shaft, the DRZ is assumed to heal more
slowly. Depending on shaft material properties and depth of emplacement, the simulation also
considers potential time-dependent consolidation.

To reflect shaft material consolidation and DRZ maturation, effective permeabilities of selected
shaft regions are adjusted with time in a stepwise fashion (Table E1-5). For those shaft regions
in halite where enhanced flow expected through the surrounding DRZ before healing occurs is
modeled by increasing the permeability of the adjacent shaft seal component is enhanced for
modeling purposes. In some cases, this adjustment acts to counteract the expected decrease
in permeability resulting from consolidation. The increase in permeability noted for concrete from
1.8 x 10 to 10™ m? is conservative: the permeability of concrete within the Salado section of
the shaft is not expected to degrade to the permeability of silty-sand, and, in fact, physical and
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hydraulic properties of concrete seals are expected to remain stable over the long-term. Note
that Appendix D16, §D16-8 lists only the initial permeability for shaft materials within the Salado
and not the effective permeabilities calculated for each time step presented in Table E1-5.

E1-7¢c Contaminant Transport Calculations

The computer simulation for the no-migration demonstration was conducted to predict disposal
system performance over 10,000 years. Only the first 300 years are discussed here. This
period goes sufficiently beyond the post-closure period to depict trends in the calculations.

Caution should to be exercised in using this simulation for interpreting repository performance
prior to shaft sealing and during the first 100 years of the simulation. This is due to several
reasons:

e The simulation assumes higher gas generation rates than anticipated in order to
assure sufficient gas is present to evaluate the disposal system performance.

e The simulation assumes anoxic conditions exist from the outset and the gas generation
rates are those observed for anoxic conditions. It is anticipated that oxic conditions
will prevail during the initial closure period, during which time there will likely be no gas
generation.

e The model does not account for any dewatering of the DRZ that may have occurred
during operations when the excavated surfaces were exposed to the ventilation
system.

e The model assumes the repository is filled instantaneously.

These limitations notwithstanding, the modeling process and the results, along with the raw and
interpreted data, are useful in the discussion of repository performance during the period covered
by the hazardous waste permits.

The conceptual model used in this simulation includes creep closure of the waste-disposal
panels, a process that will act to consolidate waste in the disposal areas. The altered stress field
created by the excavation will also result in a system of fractures surrounding the excavation and
the shaft, referred to as a disturbed rock zone. The conceptual model considers brine inflow to
the waste-disposal panels in response to pressure gradients created by the excavation.
Opposing brine inflow is the pressure increase expected in the repository resulting from creep
closure and waste-generated gas. In general, pressure increases due to closure and gas
generation, may retard consolidation of the waste region and cause brine and gas to migrate
away from the repository. The conceptual model includes two-phase flow from the repository
and dilation or fracturing of interbeds, a process capable of accelerating the mass transport of
contaminants.

The primary software code used in the simulation is BRAGFLO (BRine And Gas FLOw).
BRAGFLO calculates the overall movement of gas and brine in the disposal unit formations and
defines the flow fields for contaminant migration post-processing codes. BRAGFLO also
contains the submodels for estimating gas generation in the repository, disposal room closure
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and consolidation, and interbed fracturing. Changes in void volume of the waste resulting from '

creep closure are coupled to BRAGFLO through SANTOS, a code that provides a look-up table
used as a reference to track changes in room volume.

Actual quantities of hazardous constituents in waste containers can only be approximated from
available waste characterization data. Furthermore, actual quantities available for transport are
controlled by both the waste form and hazardous constituent mobility or immobility in the post-
closure environment. Mobility is in turn controlled by long-term physical and chemical processes
(e.g., availability of transport media and release mechanisms). Given these constraints, this
simulation defines the source term, where appropriate, as the maximum concentration of
hazardous constituents in a particular phase.

For the sealed shaft configuration, weighted average concentration for each VOC is used as the
source term concentration in cases where waste characterization data are available. Weighted
headspace concentrations are corrected for void volume conditions expected in the repository.
In cases where no waste characterization data are available, saturated vapor concentrations are
used to represent source term concentrations for VOCs. Because waste characterization data
are also not available for semi-volatile compounds, saturated vapor concentrations are also
assumed for this class of organic constituents. Releases of gas to the soil is modeled.
Therefore, soil-based concentrations are calculated assuming gas-available porosity within shaft
seals and within anhydrite markers beds at the subsurface disposal unit boundaries and then
compared to health based limits for soil.

The DOE concludes that an organic liquid-phase source term is required only if compliance
cannot be demonstrated for organic gas-phase compounds using bounding calculations. For
bounding calculations, the assumption of no partitioning between the gas and the liquid phases
ensures that maximum concentrations are used for the gas-phase source term. Because organic
constituents must partition into the liquid phase from the gas phase according to Henry’s Law,
the concentrations in the brine phase must be less than that for the gas phase. If compliance
can be demonstrated for the organic gas phase, liquid-phase compliance is also demonstrated.

The simulation results presented in Figures E1-12 and E1-17 are based on a conservative
assumption of higher than expected gas generation rates. Gas generation is purposely modeled
in this manner to maximize the potential for migration of brine and gas away from the repository
and into the anhydrite interbeds and sealed shaft. The modeling approach implemented is
conservative, based on the assumption that the entire inventory of ferrous metals, cellulosics,
plastics, and rubbers in the waste is available to generate gas. No credit is taken for the 50
percent probability that biodegradation may not occur and result in lower gas generation rates.

The BRAGFLO simulation indicates that average pressure in the waste disposal region increases
with time (Figure EI-12). The pressure increase is primarily attributed to gas being generated
more quickly than pressure can be relieved by fiuids flowing out of the anhydrite layers or up the
sealed shaft. Smaller contributions to the pressure build-up occur through reduction of void
volume by creep closure. For the high gas generation conditions assumed, pressure rises
rapidly from atmospheric pressure to about 5 MPa over the first 100 years after shaft seal
placement. The total amount of gas generated by biodegradation and by anoxic corrosion during
300 years is shown in Figure EI-13. Approximately 420 moles of gas per drum are generated
during the first 100 years.

E1-33

w

O 00 N OO O M

10

11
12
13
14
15
16
17
18
19

'20

21
22
23
24
25
26
27

28
29
30
31
32
33
34

35
36
37
38
39
40
41
42
43



0 oW N O O b WN =

H DB B b D DB DWW WWWWWWWWNDNDNDDNDNNDRDNDDNDNDRNDNDN-22 A O a2 a2 & a4 a a
O O h WN 20 O 0O~NO O A WON 2 O O 0N OO B WN 22 O O 0 ~N O O b WN 2O

WIPP RCRA Part B Permit Application
DOE/MWIPP 91-005
Revision 6

The simulation shows that brine flows into the repository from the DRZ and the far field

(Figure EI-14). Atthe same time, the pore volume (void space) present in the repository is being
reduced by creep closure, as shown in Figure EI-15. Eighty-nine percent of the brine inflow
occurs during the first 50 years, (562 m® of brine per panel). Total void volume in a panel
decreases from 37,099 to 16,709 m® during the first 50 years. The closure rate subsequently
slows. (The minimum pore volume is achieved after 1060 years.)

The average brine saturation in the panel is depicted in Figure EI-16. The initial increase in
brine saturation during the first 50 years is due to brine inflow, to rapid creep closure, and a
sharp reduction in pore volume in the waste. Once the repository ceases to close, brine
consumption due to corrosion causes brine saturation to decrease. Figure EI-16 shows this
transition as a sharp increase in average brine saturation to just above five percent (at 50 years)
followed by a steady decrease.

The simulation indicates the consumption of ferrous metals occurs by corrosion (Figure El-17).
Figure EI-17 shows similar behavior involving consumption of the inventory of biodegradable
materials. In order for biodegradation and corrosion to take place sufficient brine must be
present to inundate the waste. However, microbial degradation is assumed to proceed at
inundated rates even in the absence of brine. The brine originally present in the waste, together
with the brine flowing into the repository, are consumed by the ongoing corrosion but is not
consumed by biodegradation. Both processes eventually are limited by the lack of brine and

~ proceed at much lower rates. As noted earlier, the reduction in brine inflow (and resulting brine

availability) is a direct consequence of the pressure increase from gas generation and creep
closure.

The simuiation indicates no brine leaving the waste disposal region during the post-closure
period. This conclusion resuits from two factors. First, the pressure never gets high enough to
drive brine or gas from the disposal zone. Second, a comparison of calculated brine saturation
in the waste region (see Appendix D16, §D16-7) with the estimated residual brine saturation (S,,)
of the waste. As described in Appendix D16, §D16-7, S,, is the brine saturation required to
permeate the waste matrix sufficiently to create an incipient network of interconnected pores.
Wetting phase relative permeability begins at the residual brine saturation; below this point, brine
existing in the waste matrix remains immobile.

Appendix D16, §D16-7 discusses the bases for the residual brine saturation of the post-closure
waste region. Essentially, this demonstration takes advantage of literature-based data of
residual brine saturations measured for unconsolidated analog materials. As an analog, the
waste region is initially unconsolidated; the degree of consolidation increases rapidly with
decreasing pore volume relatively early into the simulation, as indicated in Figure EI-15.

E1-8 Waste Containment

Waste containers isolate the waste during waste emplacement operations and remain effective
until after panel closure. Thus, during that portion of the disposal operations period when wastes
are exposed to the ventilation system, the possibility of hazardous constituents migrating into a
water-bearing unit, either above or below the repository, is extremely remote. By the time the
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salt creeps sufficiently to breach a container, the waste panel will be closed. This guards against '

migration of any hazardous constituents during the whole operating lifetime of the repository (see
Appendix 11 for detail on salt creep closure rates).

As stated in the previous section, the shaft seals will prevent migration of any contaminated
liquid from reaching the accessible environment in the long term.

The Waste Acceptance Criteria (WAC) for TRU mixed waste destined for management at the
WIPP site specifically restrict the inclusion of constituents that are chemically incompatible. In
addition, the WAC controls the presence of explosives, pyrophorics, gas generators, heat
generators, free liquid forms of waste, and corrosives. Thus, the potential for waste releases in
the facility prior to hazardous waste management unit closure due to waste interactions is
minimal. All materials shipped to and disposed in the WIPP facility must meet these stringent
requirements for stability, compatibility, and physical form to ensure the safety of the repository
when waste comes into contact with the Salado in the hazardous waste management unit first
closed during the Disposal Phase activities.

E1-9 Summary and Conclusions

Release of hazardous waste or hazardous constituents from the WIPP site to the accessible
environment via groundwater is unlikely. The most transmissive hydrologic unit in the WIPP
area, and the most likely groundwater transport pathway, would be the Culebra water-bearing
stratum in the Rustler overlying the underground facility. The natural characteristics of the site
and the design of the WIPP facility ensure that there is no potential of hazardous waste or
hazardous constituents reaching the Culebra during the disposal operations and post-closure
periods and subsequently affecting the accessible environment. These characteristics include
site geology, site hydrology, climate, and groundwater utilization in the WIPP area, as well as
the WIPP shaft designs and the waste container configuration used during the Disposal Phase.

The inapplicability of RCRA groundwater monitoring requirements at the WIPP facility is
determined based on the information provided in the previous sections of this document. The
major points used in this determination are:

» The facility horizon is located 2,150 ft (655.3 m) below the land surface in the
Salado, which is composed mainly of bedded salt. The salt acts as a very low-
permeability regional barrier isolating the facility from water-bearing units above
and below. The Castile underlying the Salado is also a very thick, low-permeability
evaporite unit that further isolates the facility from underlying water-saturated units
of the Bell Canyon. Drilling additional boreholes through the evaporites below the
facility horizon would act to compromise the isolation characteristics of the
repository.

+ There appears to be little or no infiltration of precipitation deeper than the most
shallow surface soils at the WIPP site, and no shallow perched saturated zones
have been detected at the site. The shallowest water-bearing zone in the WIPP
region is the Dewey Lake. The Dewey Lake is not saturated at the WIPP facility
and does not represent a viable migration pathway to the accessible environment.
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+ The possibility of groundwater reaching the underground facility in quantities

capable of transporting waste up the shafts to the Culebra or other water-bearing
units is unlikely. The shafts do penetrate water-bearing units, but the shaft design
incorporates features designed to minimize and control groundwater inflow to the
facility and to divert any inflow for collection and disposal during operations. Long-
term protection is provided by the salt itself and the final shaft seals. Shaft seals
include removing the liners in the areas of the water bearing zones and establishing
a new seal to assure no leakage occurs behind the liners.

+ The waste container design, prohibition of free-liquid forms of wastes, and the
hazardous waste management unit closures will ensure complete control and
containment of the waste throughout the Disposal Phase activities.

+ As shown by the computer simulations, no migration pathways or hydraulic
gradients exist for the transport of contaminants from the disposal facility level via
groundwater to the accessible environment during the disposal phase and the
RCRA post-closure care period. The hydraulic gradients of all surrounding water-
bearing units are toward the facility during the disposal and RCRA post-closure
care periods, making migration of contaminants from the facility horizon to the
nearest aquifer impossible.

+ Groundwater quality in the vicinity of the WIPP facility, particularly in the Rustler
and the Rustler/Salado contact water-bearing zones, is generally poor. Thus,
groundwater from these water-bearing zones is not a resource for domestic,
irrigation, or livestock use. The major groundwater resources in the area, the
Capitan and Ogallala aquifers and surface water, are not hydrologically connected
with the WIPP underground facility or water-bearing units overlying the WIPP
repository.

This document serves as a demonstration that the RCRA groundwater monitoring requirements
are not applicable to the WIPP facility, because they are unnecessary to meet or demonstrate
compliance with environmental performance standards, as described in20 NMAC 4.1, Subpart V,
§264.601. The groundwater protection information provided demonstrates that, to the best of
the DOE’s knowledge, migration via groundwater of hazardous waste or hazardous constituents
emplaced in the WIPP facility is unlikely to pose a threat to the environment. The facility
provides effective isolation of hazardous waste or hazardous constituents from groundwater
sources that would be the most likely pathways to the accessible environment. Because the
DOE has demonstrated that migration of hazardous waste or hazardous constituents to any
water-bearing formations at the WIPP site is unlikely, there can be little potential for hazardous
waste or hazardous constituents to move via these water-bearing formations to water-supply
wells (domestic, industrial, or agricultural) or to surface water. The DOE requests that the NMED
Secretary find that groundwater monitoring, as mandated by RCRA for other types of land
disposal facilities, is not applicable to the WIPP facility in accordance with 20 NMAC 4.1,
Subpart V, §264.90(b)(4).

This document demonstrates that, to the best of my knowledge, there is little potential for

migration of waste emplaced in the WIPP facility to pose a threat to the environment. The facility
provides effective isolation of waste from groundwater sources that would be expected to be the

E1-36




WIPP RCRA Part B Permit Application
DOEMWIPP 91-005
Revision 6

most likely pathway to the accessible environment. Because it has been demonstrated that there
is very low potential for hazardous waste or hazardous waste constituents to enter any
water-bearing formations at WIPP, there can be little potential for hazardous waste or hazardous
waste constituents to move via these water-bearing formations to water supply wells (domestic,
industrial, or agricultural) or to surface water. Groundwater monitoring, as mandated by RCRA,
does not appear to be required at this time. As certified by a qualified geologist, this document
meets the requirements of 40 CFR Part 264.90(b)(4).
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TABLE E1-1

AVERAGE-STOICHIOMETRY GAS GENERATION

MODEL PARAMETER VALUES

Parameter (units)

Values Used in

: * Calculation™
Inundated Corrosion Rate for Steel without CO, Present (m/s) 7.94x10™"
Inundated Corrosion Rate for Steel with CO, Present (m/s) 1.03x107"
Humid Corrosion Rate for Steel 0
Gas Generation Rate for Microbial Degradation Under Humid
Conditions (mol/kg + s) 6.34x107°
Gas Generation Rate for Microbial Degradation under Brine- 4.92x10°
inundated Conditions (mol/kg * s)

Factor g for Microbial Reaction Rates (unitless) 0.5
Anoxic Corrosion Stoichiometric Factor X (unitless) 1.0
Average Density of Cellulosics in CH Waste (kg/m®) 54.0
Average Density of Cellulosics in RH Waste (kg/m®) 17.0
Average Density of Iron-Based Materials in CH Waste (kg/m®) 170.0
Average Density of Iron-Based Materials in RH Waste (kg/m®) 100.0
Average Density of Plastics in CH Waste (kg/m®) 34.0
Average Density of Plastics in RH Waste (kg/m®) 15.0
Average Density of Rubber in CH Waste (kg/m®) 10.0
Average Density of Rubber in RH Waste (kg/m®) 3.3
Bulk Density of Iron Containers, CH Waste (kg/m®) 139.0
Bulk Density of Iron Containers, RH Waste (kg/m®) 2.59x10°
Bulk Density of Plastic Liners, CH Waste (kg/m®) 26.0
Bulk Density of Plastic Liners, RH Waste (kg/m®) 3.1
BIR Total Volume of RH Waste (m®) 7.08x10°
BIR Total Volume of CH Waste (m°) 1.69x10°
Wicking Saturation (unitless) 0.5

2 Median values were used based on the data and parameter distributions contained in Appendix

D16, §D16-5.
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TABLE E1-2
OUTPUT VALUES FOR FIRST 300 YEARS OF MODELED REPOSITORY PERFORMANCE
Quantity of Quantity of
Time Repository Gas Generated Cumulative Repository Ferrous Cellulosic
(Years After Pressure (Moles Per Pore Volume Brine (m’ Per Saturation Materials (kg Material (kg Per
Closure) (MPa) Drum) (m’ Per Panel) Panel) (Unitless) Per Drum) Drum)

0 0.101 0.037 36900 0 0.0153 85.09 33.92
1 0.138 3.69 33000 320.3 0.0264 85.01 33.83
2 0.167 7.62 32100 383.1 0.0289 84.93 33.74
3 0.196 11.23 31300 413.0 0.0304 84.86 33.65
4 0.226 14.85 30500 432.8 0.0317 84.78 33.56
5 0.266 19.29 29600 450.5 0.0331 84.69 33.45
6 0.301 23.15 28800 462.2 0.0342 84.60 33.35
7 0.345 27.96 28100 4736 0.0352 84.50 33.23
8 0.371 30.77 27700 479.2 0.0358 84.44 33.16
9 0.405 34.22 27200 485.6 0.0365 84.37 33.08
10 0.441 37.77 26700 491.3 0.0372 84.30 32.99
15 0.646 56.54 24300 512.9 0.0407 83.90 32.52
20 0.863 74.52 22500 525.8 0.0435 83.52 32.08
25 1.134 95.40 20700 536.3 0.0463 83.08 31.56
30 1.397 114.41 19300 543.9 0.0486 82.68 31.09
35 1.634 132.59 18400 549.5 0.0500 82.29 30.64
40 1.906 153.59 17600 554.7 0.0510 81.85 30.12
45 2.09 168.05 17200 557.7 0.0513 81.54 29.77
50 2.403 192.59 16600 562.0 0.0512 81.02 29.16
55 2.652 211.70 16300 564.9 0.0508 80.62 28.69
60 2.888 229.90 16000 567.3 0.0501 80.23 28.24
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OUTPUT VALUES FOR FIRST 300 YEARS OF MODELED REPOSITORY PERFORMANCE
(CONTINUED)

Quantity of Quantity of
Time Repository Gas Generated Cumulative Repository Ferrous Cellulosic
(Years After Pressure (Moles Per Pore Volume Brine (m® Per Saturation Materials (kg Material (kg Per
Closure) (MPa) Drum) {m® Per Panel) Panel) (Unitless) Per Drum) Drum)

100 4.881 385.30 15000 578.9 0.0400 e 75.95 24.39
125 5.873 457.32 14500 583.0 0.0353 75.54 22.53
150 6.508 496.44 14000 585.4 0.0332 74.80 21.50
175 7.062 529.48 13600 587.4 0.0309 74.10 20.69
200 7.654 565.23 13300 589.0 0.0282 73.35 19.80
250 8.737 631.64 12700 591.4 0.0223 71.94 18.16
300 9.816 699.19 - 12300 593.1 0.0156 70.52 16.49
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TABLE E1-3 ' .
SALADO FORMATION HALITE PARAMETER VALUES
Parameter (units) - o Value Used in Calculation®
Permeability (m?) 3.16x10%
Effective Porosity (%) 1.0
Threshold Pressure, P, (Pa)° 3.41x107
Residual Brine Saturation, S,, (unitless)® 0.3
Residual Gas Saturation, S, (unitless)° 0.2
Pore Distribution, A (unitless)® 0.7
Maximum Capillary Pressure (Pa) 10°
Rock Compressibility® (1/Pa) 9.75x10™""

# Median values were used based on the data and parameter distributions contained in

Appendix D16, Section D16-6. .
Threshold pressure (P,) determined from the relationship: P, = PCT_A - kP¢™-#*F where

PCT_A and PCT_EXP are constants and k is the permeability.

¢ Two-phase flow: Brooks-Corey model used in this simulation.

Pore compressibility = Rock compressibility/effective porosity.
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. TABLE E1-4

SALADO FORMATION ANHYDRITE INTERBEDS A AND B AND
MARKER BEDS 138 AND 139 PARAMETER VALUES

- Parameter (units) Value Used in Calculation®

Permeability (m?) 1.29x107°
Effective Porosity (%) 1.1

Threshold Pressure, P, (Pa)° 9.74x10°
Residual Brine Saturation, S, (unitless)° 0.084

Residual Gas Saturation, Sgr (unitless)® 0.077

Pore Distribution, A (unitless)® 0.644

Maximum Capillary Pressure (Pa) 108

Rock Compressibility® (1/Pa) 8.26x10™"

. 2 Median values were used based on the data and parameter distributions contained in

Appendix D16, Section D16-6.

® Threshold pressure (P,) determined from the relationship: P, = PCT_A - k”*™-"* where
PCT_A and PCT_EXP are constants and k is the permeability.

¢ Two-phase flow: Brooks-Corey model used in this simulation.

¢ Pore compressibility = Rock compressibility/effective porosity.

E1-47



TABLE E1-5

WIPP RCRA Part B Permit Application
DOE/WIPP 91-005

Revision 6

WELLS SAMPLED AS PART OF THE WATER QUALITY

SAMPLING PROGRAM

Well Name Water-Bearing Unit
DOE-1 Culebra
DOE-2 Culebra
H-02a Culebra
H-03b1 Magenta
H-03b3 Culebra
H-O4c Magenta
H-04b Culebra
H-05¢ Magenta
H-05b Culebra
H-06c Magenta
H-06b Culebra
H-07b1 Culebra
H-08b Culebra
H-09b Culebra
H-11b3 Culebra
H-12 Culebra
H-14 Culebra
H-17 Culebra
H-18 Culebra
P-14 Culebra
P-17 Culebra
Barn Well Dewey Lake
Clifton Well Santa Rosa
Comanche Wells Santa Rosa
Engle Well Culebra
Fairview Well Dewey Lake
Mobley Ranch Well Culebra
Poker Trap Culebra
Ranch Well Dewey Lake
Unger Well Dewey Lake
USGS-1 Culebra
WQSP-1 Culebra
WQSP-2 Culebra
WQSP-3 Culebra
WQSP4 Culebra
WQSP-5 Culebra
WQSP-6 Culebra
WQSP-6A Dewey Lake
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Predicted Change in Disposal Region Pressure Following Shaft Sealing
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Predicted Cumuliative Volume of Gas Generated Per Drum of Waste
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BRINE VOLUME IN CUBIC METERS
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Figure E1-14

Predicted Cumulative Brine Inflow into a Closed Waste Panel
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Figure E1-15

Predicted Change in Panel Pore Volume Due to Creep Closure
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SATURATION (UNITLESS)

AVERAGE REPOSITORY BRINE SATURATION
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Figure E1-16
Predicted Average Brine Saturation Within the Repository
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QUANTITIES OF GAS GENERATING MATERIALS
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Figure E1-17

Predicted Change in the Quantity of Gas Generating Material In Each Drum
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CH-TRU WASTE HANDLING



AIR INTAKE SHAFT HOIST




DATE Al LIVILE ULLivas ¥aEs &= 7

1 have read and notsd all eniriss made by the previous shift hoistman I have read and noted sll entries myds by the previous shift hoistman I have read and noted all entries made by the previcus #)!ft ho
and all special instructions. and all special instructions. - special instructiozs.
1 testad the hoist brakes at ___ (tims) snd report as follows: | tested the hoist brakes at (tmse) and report as follows: I the hoist brakes at (tims) an rt as follows:
1 tested the overwinds and underwinds at _____(tims), and report as I tested the overwinds and underwirds at ___(tims), and report as the overwinds and undsrwinds at —(tims), and report as
follows: follows:
1 made the following trial trips, and report as follows (give tims): 1 made the following trial trips, snd report as follows (give tims): ____ [ mads th Dowing trisl trips, and report as ows (give time): ___
The working condilion of the bo! tncluding the brakes, clutches, and The working condit the boist; including the brake tohes. an The working conditicn of the boist; including the brak clutches, and
their in and depth indicators; and all ther saisty devicss and their intsriocks; and depth indicators; an all other safety devices and their intsriocks; and a—.ﬁ:h._.—nlg"l!np-— ther safsty devices and
fittings; was as follows: fittings; wes as {ollows: : tittings; wus as follows
?-5?58%&?%%!5!3?5" e SR ?é,ﬁuggaggoaﬁuﬂiﬂ»aluo_ﬂ-ﬂ - ?%%3?%-&5? was as follows
Holstman Supervisor Holstman japerviso
AlS HOIST INSPECTIO TIME COMMENTARY AI BOIST INSPECTION IIME COMMENTARY AIS HOIST INSPERCTION COMMENTARY
1. Braks Paths — Claan 1. Braks Paths — Clsan Braks Paths — Clsan
2. Hoist Bearings - 0fl Fow 2. Hoist Bearings ~ Ol Flow Hoist Bearings — 01l Flow
3. Pump Resarveir - Oil Level . Pump Reservair ~ 0Oil Lev Pump Reservoir — Ol lavel
4. 1}y Controller 4. Lilly Controller Lilly Contreller
6. Holst Genersl 6. Hoist Genaral Holst Genoral
Commants: Commasats: -
Heodamme Tima Bodsiman Tima
. Ropa Conmsctian .. Sops Connsstion . Rape Comnection
Cage Latchen & Hinges 8. Cage Latches & Hinges Cage Latches & Hinges
8. Cags Velds - Ko Cracks 3..Cage Velds — No Cracks . Cage Welds — Neo Cracks
4. Cage Phone or Radie 4. Cage Pbona or Radie 4. Cage Phane or Radic
6. Mine Fhane 6. Mina Phene . Mins Phone
6. Callar Dosrs 6. Callar Doors . Collar Doors
Toplandes Tima Toplandar Tima
STATION INSPECTION STATION INSPECTION STATION INSPECTION
1. Ground Coatrol k Sta. Stesl . Ground Contrel k Sta. Steel . Ground Coantrol & Sts. Steal
2. Station Housskesping 2. Statian Housakseping Station Housakesping
3. Safaty Gates — Ko Damag 3. Salsty Cates — No Damage 3. Satety Oatas — No Damige
4. Shatt Water — Tanks 4. Shaft Vater ~ Tanks . Shaft Vater — Tanks
6. Mins Phona 6. Mina Phane 6. Mine Phema
Commasnts: Commantiar
Bottomlandsr Tima Bottomiandar Tima Bottemlapdar
CALLOWAY INSPECTIO! GALLOWAY INSPECTION GALLOWAY INSPECTIC!
1. Al Communicatians 1. All Communications 1. Al Communications
Rops Connaqilons Rops Connestions Reps Ceansations
3. Structure Welds ~ Ne Cracks = §. Strocturs Velds — Ne Craaks 8. Struciure Valds -
. Trap Doors &k Vings 4. Trap Doers & Vings . Trap Doers & Vings
6. Fire Extinguisher — Charged Fire Extinguisher — Charged | Fire Extinguishar
6. Pirst Ald Kit — Ussble 6. Pirst Ald Kit — Usable | = First Ald Xit — Ussble
Commants: Commasnts: H
Oparator Time Operator Time
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AMBULANCE AND RELATED EMERGENCY SUPPLIES AND EQUIPMENT



SURFACE AMBULANCE



WEEKLY CHECK LIST
Ambulance #1 (Surface)
Date: page 1 of 5
Ambulance
v 0K _X_ Adjustment made _O__ Repairs required
A/R written A/R number
(check appropriate information)
ITEM Condition Min. # Current # Remedial Actions
Seat Belts N/A N/A
Headlights N/A N/A
Emergency Warning N/A N/A
Lights
Brake Lights N/A N/A
Back Alarm N/A N/A
Horn N/A N/A
Brake Fluid Level N/A N/A
Emergency Brake N/A N/A |
Fire Extinguisher N/A N/A
Test Drive N/A N/A
Forwax;d N/A N/A
Reverse N/A N/A
Handling N/A N/A
Braking N/A N/A
Vehicle Sirens N/A N/A
Battery Terminals N/A N/A
Cellular Phone N/A N/A
Radio N/A N/A
Body Condition N/A N/A -

RCRA FORM 1/11/96 sambul.rcr



WEEKLY CHECK LIST (cont.)
Ambulance #1 (Surface)
Date: page 2 of §

ITEMS Condition Min. # Current # Remedial Actions

TIRE PRESSURE (60 psi)

Right Front Tire N/A N/A
Right Rear Tire N/A N/A
Left Rear Tire N/A N/A
Left Front Tire N/A N/A
M.A.S.T. (antishock 1 pr.

trousers)

monitor/defibrillator 1

Oxygen: 2

Size "D" cylinders

Oxygen: 1
Size "M" cylinder

Resuscitators (Bag): 2
Adult
Resuscitator (Bag): : 1
Child
Adult traction splint, 1

lower extremity, with
limb supporting
slings, padded ankle
hitch and traction
device

Rigid splint device 2
(board) or equivalent
for lower extremities

Rigid spilint device 2
(board) or equivalent
for upper extremities

Stretcher or scoop 2

Airsplint: Set of 6 2

RCRA FORM 1/11/96 sambul.rcr



WEEKLY CHECK LIST (cont.)
Ambulance #1 (Surface)

Date: page3 of §
ITEM Condition Min. # Current # Remedial Actions
Gurney 1

Spine Board; 1

short (K.E.D/CPR

board)

Spine Board; 1

long

Portable suction unit 1

Blankets 2

Transfer Sheets N/A 2

Trauma Kit: includes 1

the following:

Adult Blood Pressure 1
Cuff and Stethoscope

Penlight 1
Oropharyngeal 1
Airway

Soft Roller Bandages N/A 4
Triangular Bandages N/A 3
Band-aids N/A 1 pkg.
4x4 Sponges N/A 25
Roll Adhesive tape N/A 1
Bite Stick N/A 1
Trauma Dressing N/A 2
Sterile Burn Sheet N/A 1
Glucose Substance N/A 1
Sterile Gauze N/A 2
Dressings

RCRA FORM 1/11/96 sambul.rcr



WEEKLY CHECK LIST (cont.)
Ambulance #1 (Surface)
Date: page 4 of S

ITEMS Condition Min. # Current # Remedial Actions

First Aid Supplies in addition to Trauma Kit

Soft Roller Bandages N/A 12
Triangular N/A 6
bandages, 40"

Box band-aids N/A 1
Bandage Shears N/A 1pr.
Trauma Dressings, N/A 6
30" x 10"

Trauma Dressings, N/A 6
5" X 7l|

4" x 4" Sponges N/A 50
Rolls Adhesive Tape N/A 2
Penlight 1
Sterile Burn Sheets N/A 2
Oropharyngeal 2
Airway; Adult

Oropharyngeal 2
Airway; Child

Oropharyngeal 2
Airway; Infant

Occlusive Dressings N/A 3
Roll Aluminum Foil N/A 3
Rigid Cervical 2

Collars; Small

Rigid Cervical 2
Collars; Medium

Rigid Cervical 2
Collars; Large

RCRA FORM 1/11/96 sambul.rer



WEEKLY CHECK LIST (cont.)
Ambulance #1 (Surface)

page S5of §
ITEMS Condition Min. # Current # Remedial Action
Test strip expiration 5
Cold Packs N/A 4
Heat Packs N/A 4
Bite Sticks N/A 2
IV Start Kits N/A 2
#16 g Angiosets N/A 2
#18 g Angiosets N/A 2
#20 g Angiosets N/A 2
1000cc LR IV Fluid N/A 1
500cc NS IV Fluid N/A 1
Inspected
by: time: date:
Reviewed by:
Nature of
repairs:

RCRA FORM 1/11/96 sambul.rcr



UNDERGROUND AMBULANCE



Date:

WEEKLY CHECK LIST
Ambulance (Underground)

page 1 of 3

Ambulance (underground)

Right rear tire

Vv 0K _X Adjustment made _O Repairs required
A/R written A/R number
(check appropriate information)
ITEM Condition Min. # Current # Remedial Actions
Seat Belts N/A N/A
Headlights N/A N/A
Emergency Warning Lights N/A N/A
Brake Lights N/A N/A
Buck Alarm N/A N/A
Horn N/A N/A
Brake Fluid Level N/A N/A
Emergency Brake N/A N/A
Fire Extinguisher N/A N/A
Test Drive N/A N/A
Forward N/A N/A
Reverse N/A N/A
Handling N/A N/A
Braking N/A N/A
Unit Clean N/A N/A
Body Condition N/A N/A
Battery Terminalis N/A N/A
TIRE PRESSURES (60 psi)

Left front tire N/A N/A
Left rear tire N/A N/A
Right front tire N/A N/A

N/A N/A

RCRA FORM 1/5/96 sambul.rcr




WEEKLY CHECK LIST (cont.)
Ambulance (Underground)

Date: page 2 of 3

ITEM Condition Min. # Current # Remedial Action
EQUIPMENT

M.A.S.T (antishock trousers) 1 pr.

Monitor/Defibrillator 1

Oxygen: 2

Size "D" cylinders

Oxygen: 2

Size "E" cylinder

Resuscitators (Bag): 1 2

Adult

Adult traction splint, lower 1

extremity, with limb
supporting slings, padded
ankle hitch and traction
device

Rigid splint device (board) 2
for upper extremities

Rigid splint device (board) 2
for lower extremities

Airsplints: 1
Set of 6

Spine Board; long 1
Stretcher or scoop 2
Portable suction unit 1
Blankets 2
Transfer Sheets N/A 2
IV Start Kits N/A 2
#16 g Angiosets N/A 2
#18 g Angiosets N/A 2
#20 g Angiosets N/A 2
1000cc LR IV Fluid N/A 1
500cc NS IV Fluid N/A 1

RCRA FORM 1/5/96 sambul.rcr



WEEKLY CHECK LIST (cont.)
Ambulance (Underground)

Date: page 3 of 3
ITEMS Condition Min. # Current # Remedial Action

Rigid cervical collars 2

Test strip expiration 5

Cold packs N/A 4

Heat packs N/A 4

Trauma Kit: includes the N/A 1

following

Trauma Dressings . N/A 2

4x4 sponges N/A 25

Roll Adhesive tape N/A 1

Bite Stick N/A 1

Sterile Burn Sheet N/A 1

Glucose Substance N/A 1

Sterile Gauze Dressings N/A 2

Triangular bandages N/A 3

band-aids N/A 1 pkg.

Soft Roller Bandages N/A 4

Penlight 1

Oropharyngeal Airway 1

Adult blood pressure cuff and 1

stethoscope

Inspected

by: time: date:

Reviewed by:

Nature of repairs:

RCRA FORM 1/5/96 sambui.rer
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WASTE ISOLATION PILOT PLANT Page 9 of 11
WASTE HANDLING OPERATIONS WP 05-WH1410
NON-OSR/SAIL 3 Rev. 1
TITLE: ADJUSTABLE CG LIFT FIXTURE

ATTACHMENT 1 Page 1 of 3

ACGLF Preoperational Checks

(] 1.0 Review the Equipment Logbook for outstanding
Deficiencies and PWRs.

2.0 Inspect the following for tightness, wear, or damage:

{] e Shackles

(] ® Bolts

0] e Kellum Grips

01 ® C;bles

(] 3.0 Inspect the gears for obstructions.

4.0 Verify the counterweights are in the following

positions:
(] 4.1 Counterweight No. 1 is at 180°.
(] 4.2 Counterweight No. 2 is at 360°.
(] 5.0 Verify the Load Test Due Date, located on the Brass

Tag, has NOT passed.
IF the Load Test Due Date is within 30 days of the
current date, THEN record the Load Test Due and the
Due Date in the Equipment Logbook.

6.0 Energize the ACGLF as follows:

(] 6.1 Verify the electric power supply cord is
connected to the ACGLF Control Panel.

(] " 6.2 Verify the electric power supply cord is plugged
into the electrical receptacle.

(] 6.3 Verify both cables from the Lift Fixture are
connected to the Control Panel.

(1] 6.4 Perform the following as applicable:

6.4.1 For 41-T-177, turn the red POWER switch
to ON and verify the switch backlights.

6.4.2 For ACGLF 41-T-170, verify the green
: POWER light is on. :

(1 7.0 Raise the ACGLF off the floor to test lifting legs.

~ONTRONI T ED COPY



WASTE ISOLATION PILOT PLANT Page 10 of 11

WASTE HANDLING OPERATIONS WP 05-WH1410
NON-OSR/SAIL 3 Rev. 1
TITLE: ADJUSTABLE CG LIFT FIXTURE .
ATTACHMENT 1 Page 2 of 3

ACGLF Preoperational Checks (Continued)

0] 8.0 Hold LIFTING LEGS, NO. 1, 2 and 3 switch in LOCK.
1] 8.1 Verify LOCK 1 indicator illuminates.

(] 8.2 Verify LOCK 2 indicator illuminates.

(] 8.3 Verify LOCK 3 indicator illuminates.

0] 8.4 Verify Lifting Legs rotate to the LOCKED

position.

{] 9.0 Hold LIFTING LEGS, UNLOCK ENABLE switch in ON AND
hold LIFTING LEGS, NO. 1, 2 and 3 switch in UNLOCK.

(] 9.1 Verify UNLOCK 1 indicator illuminates.

0] 9.2 Verify UNLOCK 2 indicator illuminates.

(] 9.3 Verify UNLOCK 3 indicator illuminates.

() 9.4 Verify Lifting Legs rotate to UNLOCKED position. .

(] 10.0 Lower the ACGLF to the floor to test the
counterweights.

(] 11.0 Test Counterweight No. 1 rotation and indication as
follows:

[] 11.1 Hold BALANCE ROTATION NO. 1 switch in CW

(Clockwise).
(] 11.2 Verify the counterweight moves clockwise.
(1 11.3 Verify the BALANCE POSITION indicates the

change in weight position.

(] 11.4 Hold BALANCE ROTATION NO. 1 switch in CCW
(Counter-clockwise).

(1 11.5 Verify the counterweight moves
counter-clockwise.

(1 11.6 Verify the BALANCE POSITION indicates the
change in weight position.

(] 11.7 Position the weight at 180°, using the BALANCE ‘
ROTATION NO. 1 switch. : ‘

CONTROLLED COPY




WASTE ISOLATION PILOT PLANT Page 11 of 11
WASTE HANDLING OPERATIONS WP 05-WH1410
NON=-OSR/SAIL 3 Rev. 1
TITLE: ADJUSTABLE CG LIFT FIXTURE

ATTACHMENT 1 Page 3 of 3

ACGLF Preoperational Checks (Continued)

[]‘ 12.0 Test Counterweight No. 2 rotation and indication as
follows: .
{1 12.1 Hold the BALANCE ROTATION NO. 2 switch in CW.
(] 12.2 Verify the counterweight moves clockwise.
[] ’ 12.3 Verify the BALANCE POSITION indicates the
change in weight position.
(] 12.4- Hold the BALANCE ROTATION NO. 2 switch in CCW.
(] 12.5 Verify the counterweight moves
counter-clockwise.
(] 12.6 Verify the BALANCE POSITION indicates the
change in weight position.
(] 12.7 Position the weight at 360°, using BALANCE the
ROTATION NO. 2 switch.
(] 13.0 1Initiate PWRs to address any deficiencies that CANNOT
be corrected by Waste Handling Operations.
(] 14.0 Notify the WHS of deficiencies discovered during
checks and their status (corrected, PWR generated,
etc.).

15.0 Record the following information in the Egquipment

Logbook:
(] , 15.1 Checks satisfactory or unsatisfactory.
(] 15.2 Any discovered deficiencies NOT corrected.
(] 15.3 Any outstanding/newly generated PWRs.
(] 16.0 Enter the time and date, then sign the Equipment

Logbook to document the last performance of the
Preoperational Checks.

CONTROLLED COPY
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STANDBY/EMERGENCY POWER BACKUP DIESEL GENERATORS



DATE: 11/30/95 ek ok ok CHAMPS Rk dkdkk

TIME: 09:09 A.M. Work Order Step/Text Master
% de 9 J % 3 J & I d & I J ok o d ok d ko T ok % vk e d vk g gk o d ok d ok vk dt d o dk K ok Tk ke ke ek k& de J ok de d e e e e e e e de o e de e de e dode de e de ke ke

PAGE: 1

Work Order : 9509129 Type ¢ P PLANNED
Status : 70 SCHEDULED
Description: 25PE504 MNG DIESEL GEN OPS TEST (RCRA)
Priority : 4 SCORE - 40 ON RISK CHART
Class : 4M4
Project : Assigned To :
Account : P15230201 Contact :
Department : FACOP Requested ¢ PROCTOL
Requested Date: 11/30/95
Requested Time: 0905
Task Id : WP04-ED-1301 Reference Id : WP04-ED-1301
Equipment : 25P-E-504 Building : 255.2
Name : BACKUP POWER SUPPLY DG #2 Floor :
Design Class: IIIA Room :
System : EDO9 N @ T DO AUTTILIDLT LT . e
Parent : ' ?}

Work Description

: WORKING COPY
vl Revicion Checked
Pe~s Checke

A

s Lo
B R AKY

4

kkkkkkkkkkrk Work Oorder Line Item **xxkkkkkdkkkk

AR
)
4
12
% g
=1

heute. 2ot

Step : 001 Seq : 000

- Need Date : 12/09/95 Crew: FO i a
Schedule Date: 12/09/95 §\ ¥
Department : FACOP NoteBeok: "= = —— B wiaB

Short Description: 25PES504 MNG DIESEL GEN OPS TEST

Long Description
25PE504 MNG DIESEL GEN OPS TEST

ORIGINAL

Tazout/Leckeout Y No.

¢)
Work Group 3Supv Ralease/Date

Release/Date
o /40 "

Work Performeddb J£PMUO b1 o U iy, ofrtak. i ek SAY D{l)}ﬁ‘
# L ppEA B /fy Lert T A hor ef-1l sk D gkl 6 Rog
Ao IEY BE Reschdled.

70 Cod it | AL witter- ot (Ji])

Man Hours:

Craft Signature:

WORK COMP/DATE OFS

PNV I Y

RETEST COMP/DATE
o\

OPS CANCELLATION/DATE

NA

WORK CCMP/LCATE WGS

N




WASTE ISOLATION PILOT PLANT PAGE 45 of 48

FACILITY OPERATIONS . WP 04-ADIO0"
NON-08R/BAIL 3 Rev.
TITLE: SHIFT OPERATING LOGS . PCN 00~
ATTACHMENT 4 ' Page 01 of
DIBSEL GENERATOR # _______ LOG
oaTe: ENGINE PARAMELER :
: mumfunumm EMPERATURES paessunes (8) | pieeenenmars CBOJ  mem evps (B) 1
TAKEN 8Y “c..‘éggll ATTS vOLTS ilck}' ol ‘!M'P oL t!l’? ENG OH. :;Js[l% FUEL §LY gglsli"l 'Ac?.ﬁﬂ I_Fltiliﬁtl CO&;EE'
wamas) | . 3 410- 200 {1190 - 1850 '
' |$ﬁﬂaf < 1100 "“3;’-0 < 1700 58-62 < 309~ < 230 _‘ > 50 §0 70 < 4‘5‘- <15 '1!'440080‘- > e . » 44

_ACYIEWER: I EQM BEVIEW,

SIGNATURE AND DATE IN THIS BLOCK @Y A FOSS CONSTITUTES VALIDATION OF THIS RECORD.




FACILITY INSPECTIONS



03

WP 10-WC3008 Rev. 0 Page 11 of 16

Attachment 2 - Facility Inspection Report

FACILITY INSPECTION REPORT  DATE:

BUILDING/FACILITY NO: BUILDING/FACILITY NAME:

INSPECTION TEAM MEMBERS
(List by Name and Organization)

1. COMPONENT CONDITION/DEFICIENCIES
TYPE OF DEFICIENCY

EXTERIOR CLOSURES ' “

i
|
INTERIOR CONSTRUCTION " | |
|
i

| EXPOSED CONDUITS |

EXPOSED GROUNDING CONNECTIONS "

Serious structural, mechanical, and electrical deficiencies noted during the Facility inspection are to be
followed up with a complete Condition Assessment Survey (CAS) inspection, as specified by DOE
Order 4320.2(A), Capital Asset Management Process. A systematically applied CAS assesses the
condition of one capital asset or a group of capital assets, and determines that asset's remaining
useful life to facilitate time-phased budgeting of maintenance, repair, rehabilitation or repair to
facilities.

Page 1 of 4



WP 10-WC3008 Rev. 0 Page 12 of 16

Attachment 2 - Facility Inspection Report

[

FACILITY INSPECTION REPORT DATE:

BUILDING/FACILITY NO: BUILDING/FACILITY NAME:

. COMPONENT CONDITION/DEFICIENCIES (continued)
TYPE OF DEFICIENCY CONDITION

) FAIL/POOR ADQ/FAIR I GOOD/EXC

C. MECHANICAL

e —
== === =

HEATING

AIR CONDITIONING

PIPING

VENTILATION

DOOR CONTROLS

D. SITEWORK

|

ROAD SURFACE

WALKWAYS

ROAD SHOULDERS

CULVERTS

CATTLEGUARDS

BERMS?

rl

E. OTHER

LIGHTING

CARPET

PAINT FININSH

CEILING

OTHER ].__——-——-______—_—-——-—

As part of the Resource Conservation and Recovery Act (RERA) Part B Permit Application, the site's

water diversion berms, located outside the site's secured area, are required to be inspected on an
annual basis. Berm locations are shown in Figure 1.

Page 2 of 4

R R i T
- [ T A U c




WP 10-WC3008 Rev. 0 Page 13 of 16

Attachment 2 - Facility Inspection Report

“ Il. OVERALL CONDITION SUMMARY :

Inspector's Name

Inspector's Signature

VERIFICATION

| Name Signature
Ill. DEFICIENCIES REQUIRING IMMEDIATE CORRECTION

. WORK REQUIRED WORK
' a REQUEST N&

(0] ISSUED

v. OTHER DEFICIENCIES

WORK REQUIRED WQRK

REQUEST N
o¥ 1ssveDd ||
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l

-3
Attachment 2 - Facility inspection Report Instructions .

Instructions for compieting the Faciiity Inspection Report:
1. 'CAMP personnel, provide the following information:
® Date
® Building/Facility Name

& Building/Facility No: (As determined from the Preventive Maintenance
Schedule.)

e Component Condition/Deficiencies: (Conditions are determined for different
types of deficiencies by corresponding departments.)

® Qverail Condition Summary: (Generai condition of facility based on
condition/deficiency information.)

® Inspector's name

See ¢
below
2. Cogniza , compliete the Verification section of the Report.

3. Inspection team members, affix signatures to the Facility inspection Report as
evidence of concurrance with findings.

# [NOICATE TYPE OF Waerk 'Rcﬂues"' Ihi#ﬂ'?‘d

Page 4 of 4
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WASTE ISOLATION PILOT PLANT PAGE 13 of 17
WASTE HANDLING OPERATIONS WP 05-WH1603
NON=-OSR/SAIL 3 Rev. 0
TITLE: CH TRU UNDERGROUND TRANSPORTER, 52-H-008A & B

ATTACHMENT 1 Page 1 of 5
CH TRU Underground Transporter Preoperatiocnal Checks
[] 1.0 Prior to operation of the U/G Transporter, contact

the CMRO or the U/G FOSS to determine IF the status
of U/G ventilation will allow operation of the

Transporter.

[] 2.0 Review the Equipment Logbook for outstanding
deficiencies and PWRs.

(] 3.0 Record the Engine Revolution (x 100,000) Meter
reading in the Equipment Logbook.

[] 4.0 Inséect the area around the Transporter for the
following:
° Obstacles that may be damaged by transporter
° Obstacles that could cause damage to

Transporter

5.0 Inspect the following prior to starting the engine:

(] 5.1 Engine oil level is in the COLD LEVEL range

on the dipstick.

(] 5.2 Transmission o0il level is in the COLD LEVEL

range on the dipstick. B
5.3 Hydraulic tank level should be as follows:

(] 5S.3.1 Above the lower sightgage.

(] 5.3.2 Below the upper sightgage.

(] 5.4 Battery Compartment is free from acid spills

and has no loose or missing caps or cables.

(1 5.5 Air Cleaner Indicator is Yellow.

(] . 5.5.1 Clean the dust collector discharge
slot.

(] 5.5.2 IF the Filter Indicator locks in RED,.
notify Maintenance to service the air
filter.

(] 5.6 Belts NOT loose, worn, cracked, or gouged.

(] 5.7 Seat Belts in good condition.
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WASTE HANDLING OPERATIONS WP 05-WH1603
NON-OSR/SAIL 3 Rev. 0
TITLE: CH TRU UNDERGROUND TRANSPORTER, 52-H-008A & B

ATTACHMENT 1 Page 2 of 5

CH TRU Underground Transporter Preoperational Checks (Continued)

5.8 General Condition is as follows:
(] ° NO damage or loose parts
(] ° NO oil leaks, grease, oil, or trash
5.9 General condition of tires are as follows:
{] ’ ° NOT excessively worn or cracked and .
inflated to the proper pressure
(] ) ° All wheel lugs tightened
(] 6.0 Turn the Battery Disconnect Switch to ON and inspect
the following:
(] 6.1 Sufficient fuel for intended operations.
0] 6.2 Pedals and Levers are NOT loose or sticking.
0] 6.3 Fire suppression system test is satisfactory.
CAUTION

This caution applies to Step 6.4. Do NOT use
brake fluid in Brake System. Fill reservoir

with mineral-based oil only.

[] 6.4 Brake actuator fluid level is within the HI
and LOW level marks.

| 6.5 Horn sounds when operated.

0] 7.0 Verify the Frame Joint Safety Bar is NOT connected.

8.0 Verify proper operation of lights by placing the
Light Switch in the following positions:

(] Position 2: Engine end lights and red tail lights
illuminate - :

0] Position 3: All utility end lights illuminate

(] Position 4: All lights illuminate

{] Positioh 1: All lights are off
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WASTE HANDLING OPERATIONS WP 05-WH1603
NON-OSR/SAIL 3 Rev. 0
TITLE: CH TRU UNDERGROUND TRANSPORTER, 52-H-008A & B

ATTACHMENT 1 Page 3 of S

CH TRU Underground Transporter Preoperational Checks (Continued)

9.0 Start the engine as follows:

[] 9.1 Shift the transmission to "N" (Neutral).

(] 9.2 Push in the Parking/Emergency Brake Button to -
engage the parking brake.

(1] 9.3 Push in the Engine Start Knob.

(] 9.4 For cold starts, turn the Start Switch to "1

) and hold until the Preheat Indicator glows.

0] 9.5 Turn the Start Switch to "2", and hold until
the engine starts.

[] 9.6 Allow the engine to idle at low rpm for about
2 minutes.

; 9.7 Verify the following:

(] e Engine oil pressure: 25 - 35 psi

] : e Voltmeter: indicates 24 - 30 volts

(1] e Overheat Indicator "STOP" Light NOT on

(] e Air Pressure: 90 - 105 psi

(] ' 9.8 IF indications are NOT within normal range,

stop the engine immediately by pulling out
the Engine Stop Knob.

0] 9.9 Verify the Horn sounds when operated.

10.0 Test the parking brake as follows:

0] 10.1 Push in the Parking/Emergency Brake Button to
engage the parking brake.

(] 10.2 shift the transmission to "F" (Forward) or
"R (reverse).

0 10.3 Sshift the gear lever to "2" (Second gear).

(] 10.4 Press the accelerator and apply full engine

power (2300 rpm).

0] 10.5 Verify the Transporter does NOT move.
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WASTE HANDLING OPERATIONS WP 05-WH1603
NON-OSR/SAIL 3 A Rev. 0
TITLE: CH TRU UNDERGROUND TRANSPORTER, 52-H-008A & B

ATTACHMENT 1 Page 4 of 5
CH TRU Underground Transporter Preoperational Checks (Continued)
(] 10.6 Shift the transmission to "N" (Neutral).

11.0 Perform the following to complete tests:

(] 11.1 Turn the Light Switch to "4" (all lights are
illuminated).

(] 11.2 Press and hold down the brake pedal.

(] 11.3 Check the Air Pressure Gage and Low Pressure

A Warning Lights.

(] 11.4 Shift the transmission to "F" (Forward).

(] 11.5 Shift the gear lever to "1" (Low gear).

(] 11.6 Release the parking brake by pulling out the
Parking/Emergency Brake Button.

(] 11.7 Drive the Transporter in forward and reverse,
and test the following:

(] "~ 11.7.1 Steering operates smoothly and does

NOT pull to either right or left.
(] 11.7.2 Brakes appear to be in good condition
and DO NOT drag when operated.

[] 11.8 Stop the Transporter.

(] 11.9 Shift the transmission to "N®" (Neutral).

[] ' 11.10 Push in the Parking/Emergency Brake Button to
engage the parking brake.

(] 11.11 Pull out the Engine Stop Knob.

(1] 11.12 WHEN the engine has stopped,

THEN push in the Engine Stop Knob.

(] 11.13 Turn the Battery Disconnect Switch to.OFF.




WASTE ISOLATION PILOT PLANT PAGE 17 of 17
WASTE HANDLING OPERATIONS WP 05-WH1603
NON-OSR/SAIL 3 Rev. O
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ATTACHMENT 1 Page 5 of 5
CH TRU Underground Transporter Preoperational Checks (Continued)

(] 12.0 Initiate PWRs to address any deficiencies that CANNOT
be corrected by Waste Handling Operations.

(] 13.0 Notify the WHS of any deficiencies discovered during
the preoperational checks and their status
(corrected, PWR generated, etc.).

14.0 Record the following in the Equipment Logbook:

(] 14.1 Check satisfactory or unsatisfactory.

(] 14.5 Addition of oil, water or other fluids and
the amount added.

(] 14.3 Identified deficiencies that were NOT
corrected.

{1 14.4 outstanding/newly generated PWRS.

(] 15.0 Enter the date and time, then sign the Equipment

Logbook to document the last performance of the
preoperational checks.
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WASTE HANDLING OPERATIONS WP 05-WH1406

NON-OSR/SAIL 3 Rev. 0

TITLE: CONVEYANCE LOADING CAR, 41-H-018

ATTACHMENT 1 Page 1 of 3
CONVEYANCE LOADING CAR PREOPERATIONAL CHECKS

{1 1.0 Review the Equipment Logbook for outstanding
deficiencies and PWRS.

2.0 Prior to moving the Car verify the following:

(] 2.1 General Condition: No damage, loose parts,
oil leaks, grease, oil, or trash.

0] 2.2  Gear Box 0il Level: Level is above the LOWER
LEVEL mark.

(] 2.3 Power cable on POWER REEL 411-CP04/20 is
properly wound on the cable wheel.

{1 2.4 Tracks are clear of obstacles.

(] 2.5 All guards are in their proper place.

3.0 Start the Car at CONTROL PANEL 411-CP04/20, located
on the wall in the Loading Room, as follows:

(1 3.1 Verify Circuit Breaker CABLE REEL 41-P-004C
POWER FOR 41-HM-018A CONVEYANCE LOADING CAR
MOTOR VIA 41P~-SW04/39 & 411-CP04/20, on
41P-MCC04/1 GROUND VESTIBULE, is in the ON

position.

(] 3.2 IF the power cable is NOT connected to the
Car, perform the following:

(] . 3.2.1 Verify 480V DISC. SW. 41P-SW04/39 is

in the OFF position.
(1 3.2.2 Connect the power cable to the Car.
3.3 Verify Reflectors are attached to the

following:

(] e Facility Pallet

(1] e Door #140

(] ° Facility Pallet Support Stands in the .

Hoist Cage
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ATTACHMENT 1 Page 2 of 3

CONVEYANCE LOADING CAR PREOPERATIONAL CHECKS (Cpntinued)

(] 3.4 Verify both Light Transmitters are attached
to the Car.

(] 3.5 Place 480V DISC. SW. 41P-SW04/39 in the ON
position.

(] 3.6 Turn the SYSTEM ON-OFF KEY SWITCH to the ON

: position.
(] 3.7 Momentarily press SYSTEM START PUSHBUTTON.
(] 3.8 Verify the red POWER Light illuminates.

4.0 Perform the following operational checks:

(] 4.1 Move the UP-DOWN joystick to UP.

(] 4.1.1 Verify the RAISE Light illuminates.

03] 4.1.2 Check the upper limit.

(] 4.2 Move the UP-DOWN joystick to DOWN.

(] 4.2.1 Verify the LOWER Light illuminates.

(] 4.2.2 Check the lower.limit.

(] 4.3 Verify the SENSOR SELECTOR is in TRAM.

(] 4.4 Hold in SENSOR BYPASS PUSHBUTTON while moving
the FWD-REV joystick to the FWD position.

(] 4.5 Release the SENSOR BYPASS PUSHBUTTON.

(] 4.5.1 Verify the FWD Light illuminates.

0] 4.5.2 Confirm the forward tram.

[] 4.6 Hold in the SENSOR BYPASS PUSHBUTTON, while
moving the FWD-REV joystick to the REV
position.

(] 4.7 Release the SENSOR BYPASS PUSHBUTTON..

03 4.7.1 Verify the REV Light illuminates.

(] 4.7.2 Confirm the reverse tram.

mamnsmAl | B AARY
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ATTACHMENT 1 Page 3 of 3

CONVEYANCE LOADING CAR PREOPERATIONAL CHECKS (Continued)

(] 5.0 IF the System is to be shut down,
perform the following:
(] 5.1 Turn the SYSTEM ON=-OFF KEY SWITCH to the OFF
position.
(1] 5.2 Place 480V DISC. SW. 41P-SW04/39 in the OFF
position.
0] 6.0 Initiate PWRs to resolve any deficiencies which

CANNOT be corrected by Waste Operations.

(] 7.0 Notify the WHS of any deficiencies discovered during
the checks and their status (such as deficiencies
corrected and Plant Work Request generated).

0] 8.0 Record the following information in the Equipment
Logbook: :
(] 8.1 Preoperational Checks satisfactory or
unsatisfactory.
0] 8.2 Identified deficiencies NOT corrected.
{] 8.3 Outstanding/newly generated PWRs.
0] 9.0 Record the date and time, then sign the Equipment

Logbook to document the last performance of the
Preoperational Checks.
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1.0 IITLE
QUARTERLY EXHAUST SHAFT INSPECTICN
2.0 PURPOSE
This procedure provides the steps required to perform the
QUARTERLY Exhaust Shaft Inspection, using a remotely operated
camera. This procedure is to be used during the start up phase
of WIPP and may be used until the receipt of waste.
3.0 REFERENCES
3.1 Procedures
WP 10-WC3004, Preventive Maintenance Administration
WP 12-1, WIPP Site Safety Manual
WP 13-003, Non-Conformance Item Control
3.2 Manufacturer's Manualg
Laval O&M Manual
3.3 Drawings
NONE

4.0 PREREQUISITES

4.1 Notify OMR Operator prior to entry and upon exit.
4.2 Notify FAC OPS of intent to perform inspection.

4.3 Underground Supervisor shall ensure Exhaust Shaft
Station is clear.

4.4 Contact Ventilation Engineer if Weather
Instrumentation is present.

4.5 Notify QA of Shaft Inspection.
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5.0 PRECAUTIONS AND LIMITATIONS
5.1 Precautions

5.1.1

5.1.2

5.1.3

There is no work allowed around, or under
bottom of exhaust shaft, during the
performance of this inspection.

Safety belts and lanyards shall be worn when
working around open hatch covers.

The photography van shall have the parking
brake set AND wheels chocked.

5.2 Limitations

5.2.1

5.2.2

This procedure does not provide any steps for
the correction of discrepancies.

Non-Conforming items shall be controlled per
WP 10-WC3004 and WP 13-003.

6.0 TOOLS, EQUIPMENT, AND MATERIALS

6.1 Tools

a. 1/2 inch socket set

6.2 EQquipment
a. Safety belt with lanyards (1 per Person)

b. 75 foot hand-line (min. 1/4 inch)

c. 10 foot step ladder

Q.

Photcgraphy van (equipment number 35-C-001)

e. Two-way radio (2 reqd.)
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6.3 Materials

0

d.

e.

a. Blank VCR tape (VHS) (Must be ordered)
b.

Polaroid film (type 339) (Must be ordered)
Glass cleaner WIPP S/N X-51-05001
Petroleum jelly WIPP S/N 12-01478

Paper towels WIPP S/N 38-01227

7.0 ACCEPTANCE CRITERIA

This is an objective inspection, the only applicable standards
are; discernable photograpns and video.




8.0 PROCEDURES

[1s0

(]

(1s0

(180

[]

[]

[
(]

[]

(]
[
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8.1 Preparation

8

[0 0]

[0 0]

.1.

.10

.11

Notify (MR of intent to perform exhaust shaft
inspection and obtain concurrence.

Notify Cog Engineer of intent to perform
inspection.

Request that Underground Supervisor ensure
there is no personnel in the Exhaust Shaft
Station.

Record Date and Time on Data Sheet.

Park van on south side of Station "A" building
in line with top sheave.

Set van parking brake, leave transmission in
neutral and engine running.

Chock all 4 wheels.

Position van davit (boom) to rear of van. Do
not tighten set screw at this time.

Connect van to 120 VAC site power (instrument
room at base of stairwell).

Set selector switch to "EXTERNAL AC".

Activate hydraulic valve on driver side below
seat by pulling knob out.
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8.2 Setup

—

NOTE 8.2

1. If weather instrumentation is being used, contact
Ventilation Engineer prior to proceeding with this
inspection.

2. DO NOT allow the cable drum to free reel.
Maintain controlled pay out of cable.

WARNING
Safety belts and lanyards are required when working
around shaft openings. Tie off to Tripod or

substantial approved anchor.

] 8.2.1 Transport video camera and hand-line to roof
of Station "A".

(] 8.2.2 Pay out cable and connect to hand line from
roof of Station “A".

] 8.2.3 Loosen set screw on davit (boom) at top of
Station "A" building.

(] 8.2.4 Route cable through davit and tripod sheaves.

] 8.2.5 Remove bolts securing upper hatch cover.

[] 8.2.6 Remove retaining plate from hatch cable
bushing and replace bolts.

(] 8.2.7 Open hatch cover.

(] 8.2.8 Apply a light film of petroleum jelly to "o
rings on cable connector.

{] 8.2.9 Attach camera to cable connector by rotating
camera, not cable.

(] 8.2.10 Connect camera safety chain to kellum grip on
cable.

(] 8.2.11 Turn on video system and perform functiocnal

test)of camera, (lights, picture, tilt and pan' .
etc.).




.12

.13

.14

.15

.16
.17

.18
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Lower kellum grip on cable next to top of
connector.

Slowly lower camera into duct until upper
hatch can be closed.

Close upper hatch ensuring cable is positioned
into travel slot bushing.

Loosen set screw located at "t" handle inside
Station "A" house.

Open lower hatch cover and tighten set screw.

Set mechanical and digital depth indicators to
zero.

égsert tape into VCR, add logo, job number and
te.
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8.3 Inspection

—

NOTE 8.3

1. Record cbservations for all items inspected.

2. If any indications of questionable integrity are
observed, they SHALL be recorded whether or not they
are a required inspection item.

3. Record cbservations for all required inspection
items.

4. Positioning of the camera for inspection and
traversing is to be accomplished at the discretion
of the operator

[1so 8.3.1 Begin lowering camera and inspect the
following items for:
a. cracks
b. corrosion
c. salt buildup
d. dirt
e. debris
f. leaks
g. anchors pulling away from shaft wall
h. sagging
i. bending
Approx. Location ITEM
(in feet) (System, component)
(] 0-Brow a. 13.8Kv Feeder on West wall
(] 0-Brow b. 4 inch air line on East wall
(1 0-933 c. 2 inch water line on East wall
(] 0-Brow d. Instrumentation cables located on the
North wall
(] 30-32 e. Guilde pipe supporting brackets (4)

each
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Approx. Location ITEM

(in feet) (System. component)

(] 32-34 f. Guide pipe supporting brackets (4)
each

(] 43-45 g. Guide pipe supporting brackets (4)
each

(] 59-60 h. Radiation Intake Probe (East)

[] 59-60 i. Radiation Intake Probe (South)

(] 59-60 j. Radiation Intake Probe (West)

0] 59-60 k. Air Velocity Tube (North)

(] 630-665 1. Magenta Aquifer (and Water Ring)

[] 745-780 m. Culebra Aquifer

(] 890-920 n. Tell-tale Pipes (8) each

0 875-940 ©. Key and Water Ring

(] 938-940 p. Concrete-salt interface

8.4 Restore/Restow

NOTE 8.4

Video camera should be left on while exiting the
shaft to aid in safely retrieving it around
obstacles. Recording is not required.

(]

(]
(]
(]
(]

8.4.1 TUpon completion of inspection carefully raise
camera until clear of the lower hatch.

8.4.2 Close lower hatch cover and tighten set screw.
8.4.3 Open upper hatch.
8.4.4 Raise camera clear of upper hatch cover.

8.4.5 Turn off all video equipment.
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(
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(]
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.11

.12
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Close upper hatch cover and install the four
retaining bolts.

Replace the cable bushing retainer plate.

Remove camera from cable and maintain control
of cable.

Place in camera container.

Remove cable from tripod sheave and davit
(boom) sheave.

Attach hand-line to cable and guide cable as
it is being taken up by the winch.

After cable has been winched in rotate van

davit (boom) to front of van and tighten set
screw.

Stow roof davit (boom) and tighten set screw.
Identify on tape purpose, date, job number and
footage counter indication and rewind video
tape.

Secure van by:

a. Turn off engine.

b. Remove and store external 120 vac
extension cord.

c. De-activate hydraulics in van by pushing
knob by driver's seat down.

d. Remove wheel chocks.

Return 10 ft. Step Ladder to tool room.
Notify MR operator shaft inspection complete.
Turn over video tape to Work Control for
archive storage in accordance with DOE order

1324.2, "Records disposition", chapters I, II,
IIT and V.
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9.0 TASK VERIFICATION (RETEST)
NONE

10.0 ATTACHMENTS

10.1 Tagout/Lockout Recammendations
NONE

10.2 Data Sheets
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DATA SHEETS
Page 1 of 3

STEP ACTION INTLS

8.1.1 Notify QMR of intent to perform
inspection.

8.1.2 U/G Supervisor ensure Exhaust
Shaft Station is clear.

U/G SUP  Sign

8.1.4 Procedure performed Date Time

STEDP ITEM OBSERVATION

8.3.1 a. 13.8Kv feeder
(0'-Brow) (West)

b. 4 Inch air line
(0'-Brow) (East)

c. 2 Inch water line
(0'-933') (East)

d. Instrumentation cable
(0'-Brow) (North)

e. Guide pipe supporting
brackets (30'-32' 4ea)

f. Guide pipe supporting
brackets (32'-34' 4ea)

g. Guide pipe supporting
brackets (43'-45' 4ea)
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ATTACHMENT 10.2
DATA SHEETS
Page 2 of 3
STED ITEM OBSERVATION
8.3.1 h. Radiation Intake

k. Air Velocity Tube

. Magenta Aquifer and

. Culebra Aquifer

. Key and Water Ring

. Tell-tale Pipes

Probe (59'-60') (East)

. Radiation Intake

Probe (59'-60') (South)

. Radiation Intake

Prcbe (59'-60') (West)

(59'-60') (North)

Water Ring(630'-665")

(745'-780")

(875-940)

(890-520)

. Concrete-salt

interface (938-940)




PM041099
Rev. OF3 ‘l"
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LAST PAGE
ATTACHMENT 10.2
DATA SHEETS
Page 3 of 3
STEP ACTION INTLS

8.4.18 TUrnover'video to Work Control
for archive storage.

Mine Ops Sign

Work control Sign

SIGN-OFF
MATNTENANCE TECH / [ __
SIGNATURE PRINTED NAME INITIALS
MAINTENANCE TECH / / .
SIGNATURE PRINTED NAME INITIALS
MATNTENANCE TECH / /
SIGNATURE DRINTED NAME INITIALS

COMMENTS :

Reviewed by: Date




EYE WASH AND SHOWER EQUIPMENT



EYEWASH INSPECTION RECORD EYEWASH INSPECTION RECORD
ACTIVATE UNIT WEEKLY TO VERIFY PROPER ACTIVATE UNIT WEEKLY TO VERIFY PROPER
OPERATION AND SIGN BELOW. NOTIFY OPERATION AND SIGN BELOW. NOTIFY
LANDLORD IF UNIT IS INOPERABLE. LANDLORD iF UNIT IS INOPERABLE.

DATE/TIME SIGNED DATE/TIME SIGNED

(over)
WP Form 2428 (08/06/93) Poge 1 0l 2

(Return to Industrial Safety when complete, and replace)
WP Form 2425 (08/06/93) Pege 2 0f 2



EMERGENCY EYEWASH AND SHOWER
REPORT OF INADEQUACY

INDIVIDUAL REPORTING

STATION BEING REPORTED

DESCRIPTION OF INADEQUACY

DESCRIPTION OF REQUIRED CORRECTIVE ACTION

RESPONSIBLE PARTY

DATE OF COMPLETION

INDUSTRIAL SAFETY CONFIRMATION

'_‘71
-




FIRE DETECTION AND ALARM SYSTEM



FIRE/SAFETY INSPECTION REPORT

Date: Time: page 1 of 1
BUILDING: LOCATION:
[JMONTHLY  [)QUARTERLY [JSEMI-ANNUAL [ JANNUAL
v _OK __X_ Adjustment made _O  Repairs required
A/R written A/R number FR initiated
(check or complete the appropriate information)
SPRINKLER SYSTEM N/A[] HOSE REELS N/A[ ]
0.S.&Y. VALVE ACCESSIBILITY: [ ]Yes [ ]No
POSITION: [ JOPEN [ JCLOSED HOSE & NOZZLE CONDITION:
[ LOCKED [ JSEALED OPEN CLOSED
SUPERVISORY VALVE POSITION OF VALVE 11 [1
POSITION: [ JOPEN [ JCLOSED POSITION OF NOZZLE [ ] [1]
GAUGE READINGS: T B
SPRINELER OBSTRUCTIONS: [ IYES [ INO DETECTOR N/AL]
TYPE:
CONDITION:

FUNCTIONAL TEST: [ JYES [ INO

HORN/BELL N/Al]
CONDITION:

FUNCTIONAL TEST: [ JYES [INO

EMERGENCY LIGHTING N/A[]
PROPER LOCATION: [ ]YES [ INO
CONDITION:

FUNCTIONAL TEST: [ JYES [ JNO

PULL BOXES N/A[]
CONDITION:

ACCESSIBILITY:
FUNCTIONAL TEST: [ JYES [ INO

FIRE ALARM PANEL N/AL ] SPECIAL FIRE EQUIPMENT N/A[ ]
TYPE: TYPE:

POWER ON @ PANEL: [ IYES [ INO POWERON@PANEL: [ JYes [ ]Ne
VISIBLE DAMAGE: []YES | JNO OTHER LIGHTSON@PANEL: [ J]Yes [ | No
OTHER LIGHTS ON @ PANEL:| [YES [ INO If yes explaim:

IF YES EXPLAIN: CONDITION:

FUNCTIONAL TEST: | ]YES|INO FUNCTIONAL TEST: [] YES [ [No
Inspected

by:

F.P.E. or Designee date:
*EM Manager: date:
Comments:

*NOTE: EM Manager review required only if deficiencies are fowad.

RCRA FORM 1/10/96 firesafe.rcr




FIRE HOSE INSPECTION RECORD



|

FIRE HOSE RECORD FORM

Identification #:

Type of hose:

Size (dia.): Length: ft. Coupling size:

Construction:

MFG.:

]
Date in service:

HOSE TEST RECORDS

DATE | TIME | P.S.L

RESULTS REASON FOR FAILURE CORRECTIVE ACTIONS

INSPECTED BY

RCRA FORM 1/9/96 firehose.rer




FIRE EXTINGUISHERS
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04/24/95 WESTINGHOUSE ELECTRIC CORP (WID_ Page
09:41 PROTRAC FIRE & SAFETY MANAGEMENT SYSTEM 6.3
COPYRIGHT 1989, 1993
DAILY ACTIVITY REPORT
FOR
BOLTON EO003

* = Manua. Entry
Descripiicn
Saze Time L_ozation Flr Station e Seria.l No. inspeczicn <ode

*04/06 13:50 B TRAILER CITY ROUTE START RO0008
5406 14:22 911F ‘BAST SIDE 001 EXT HALON 1211 10 000689
n5 66 14:22 EXTINGUISHER HALON 1211 10 B-281569 A000709
01/06 14:22 MONTHLY Iooc:
04706 14:22 911F/WEST SIDE 001 EXIT HALON 1211 10 000688
04/06 14:22 EXTINGUISHER HALON 1211 10 B-340218 A000712
04/06 14:22 MONTHLY 10001
04/06 14:23 911B/INTERIOR 001 SW BXIT DRY .CHEM ABC 10 000696
04/06 14:23 EXTINGUISHER DRY CHEM ABC 1C FR-957387 AD0060%
04 0€ 14:23 MONTHLY 100061
04/06 14:27 911A/LOCKSHOP 001 SB EXIT DRY CHEX ABC 10 000687
04/C6 14:2°7 EXTINGUISHER ORY CHEM ABC 10 FL-413406 AC00683
04:06 14:27 MONTHLY 10001
04/06 14:28 911A/LOCKSHOP 001 SW EXIT DRY CHEM ABC 20 000686
04/06 14:28 EXTINGUISHER DRY CMEM ABC 20 HC-926120 A0D0682
04/06 14:28 MONTHLY 10001
74/06 14:32 991/ INTERIOR 001 SE RXIT DRY CHBM ABC 10 000684
04706 14:23 BXTINGUISHKER DRY CHEM ABC 10 DE-529186 A000593
94,06 14:33 MONTHLY 10001
04/06 14:33 991 /INTERICR 001 SW EXIT HALON 1211 10 000685
04/06 14:33 ' EXTINGUISHER HALON 1211 10 ©-125004 A000592
04/06 14:33 MONTHLY 10001
04/06 14:34 994/MO 112 QA TRIR 001 SB EXIT DRY CHEM ABC 10 000699
23706 14:34 EXTINGUISHER DRY CHEM ABC 10 HL-169635 A000594
04/06 14:34 MONTHLY 10001
C4 06 14:36 992/INTERIOR 001 SB BXIT DRY CHER ABC 10 000702
04/06 14:36 EXTINGUISHER DRY CHEM ABC 10 JG-852203 A000599
04/06 14:36 ’ MONTHLY I0001
04/06 14:37 992/INTERIOR 001 CENTER AREA DRY CHEM ABC 20 000701
04/06 14:37 EXTINGUISHER DRY CHEM ABC 20 EM-158252 ACD0S98
04/06 14:37 MONTHLY 10001
04706 14:37 992/INTERIOR 001 NE EXIT DRY CHEM ABC 10 000700
04/06 14:37 EXTINGUISHER DRY CHEM ABC 10 JG-852196 A000597
04/06 14137 MONTHLY 10001
04/06 14:38 993/INTBRIOR 001 SW EXIT DRY CHEN ABC 20 000703
04/06 14:38 EXTINGUISHER DRY CHEN ABC 20 EM-15879S A000627
04/06 14:38 MONTHLY 10001
"04/06 14:39 993/INTERIOR 001 NW EXIT DRY CHEM ABC 10 000704
0406 14:39 EXTINGUISHER DRY CHEM ABC 20 KD-35189 A000629
04/06 14:39 . MONTHLY ’ 10001
04706 14:40 252/UTILITY SUB 001 WEST SIDE PRNCE DRY CHEM ABC 20 600706
04/06 14:40 EXTINGUISHER DRY CHBM ABC 20 DY 812828 ADD0E03
04/06 14:40 MONTHLY 10001
04/06 14:42 253/SUBSTAION 001 INTERIOR DRY CHEM ABC 20 o 000004
04/06 14:43 EXTINGUISHER DRY CHEM ABC 20 JY-92558 A000820
04/06 14:43 MONTHLY I0001
04/06 14:44 911F/SE EXTERIOR 001 GENERATOR ARRA  DRY CHEM ABC 20 000695



INSPECTION, MAINTENANCE. AND RECHARGING 10-

4-1.2 The procedure for inspection and maintenance of
fire extinguishers varies considerably. Minimal knowledge
1s necessary to perform a monthly “quick check™ or inspec-
uon in order to follow the inspection procedure as outlined
in Section 4-3. A trained person who has undergone the
instructions necessary to reliably perform maintenance and
has the manufacturer’s service manual shall service the fire
extunguishers not more than one vear apart, as outlined 1n
Secuon -4

4-13 The owner or designated agent or occupant of a prop-
erty in which fire extinguishers are located shall be responsible
for such inspection. maintenance. and recharging.

4-1.4* Maintenance, servicing, and recharging shall be
performed by trained persons having available the appro-
priate servicing manual(s), the proper types of tools,
recharge matenals, lubricants, and manufacturer’s recom-
mended replacement parts or parts specifically listed for
use in the fire extinguisher.

4-1.5 Tags or labels shall not be placed on the front of the
fire extinguisher.

Exception:  Labels indicating fire extinguisher use or classifica-

tion, or both.

4-2 Definitions.

4-2.1 Inspection. Inspection is a “quick check™ that an
fire extinguisher is available and will operate. It is intended
to give reasonable assurance that the fire extinguisher is
fully charged and operable. This is done by verifying that
itis in its designated place, that it has not been actuated or
tampered with, and that there is no obvious physical dam-
age or condition to prevent operauon.

4-2.2 Maintenance. Maintenance is a thorough examina-
tion of the fire extinguisher. It is intended to give maxi-
mum assurance that an fire extinguisher will operate effec-
tively and safely. It includes a thorough examination and
any necessary repair or replacement. It will normally
reveal if hydrostauc testing is required.

4-2.3 Recharging. Recharging is the replacement of the
exunguishing agent and also includes the expellant for cer-
tain types of fire extinguishers.

4-3 Inspection.

4-3.1° Frequency. Fire exunguishers shall be inspected
when inidally placed in service and thereafter at approxi-
mately 30-day intervals. Fire extinguishers shali be
inspected at more frequent intervals when drcumstances
require.

4-3.2° Procedures. Periodic inspection of fire extin-
guishers shall include a check of at least the following
items:

(a) Located in designated place.
{b) No obstruction to access or visibility.

(c) Operating instructons on nameplate legible and fac-
ing outward.

(d)* Safety seals and tamper indicators not broken or
missing.
(e) Fullness determined by weighing or “hefting.”

leakage. or clogged nozzie.

(g) Pressure gauge reading or indicator in the operabi
range or position.

(h) For wheeled units. the condition of the ures. wheel-
carnage, hose. and nozzle checked.

() Examined for obvious physical damage. corrosior ‘

4-3.3 Corrective Action. When an inspection of anv r°
exunguisher reveals a deficiency in anv of the conditic

|hsled in (a), (b), and (h) of 4-3.2, immediate correct:
action shall be taken.

4-3.3.1 Rechargeable Fire Extinguishers. When
inspection of any rechargeable fire extinguisher revea:
dehciency in any of the conditons listed in (c), (d), (e).
and (g) of 4-3.2. it shall be subjected to applicable mai
nance procedures.

4-3.3.2 Noarechargeable Dry Cbemical Fire Extinguisi-
When an inspection of any nonrechargeable dry chemicai

extinguisher reveals a deficiency in any of the condit

listed in (), (e), (f), and (g) of 4-3.2, it shall be removed fr

further use, discharged, and destroyed at the direction of -
owner or returned to the manufacturer.

4-33.3 Nonrechargeable Halogenated Agent Fire Exr
guisher. When an inspection of any nonrechargeable

extinguisher containing a halon agent reveals a defice-
in any of the conditions listed in (), (), (f). and (g) of 4-.
it shall be removed from service, not discharged, a:
returned to the manufacturer.

If the fire extinguisher is not returned to the manui.
turer, it shall be returned to a fire equipment dealer «.
distributor to permit recovery of the halon.

4-3.4 Inspection Recordkeeping.

4-3.4.1 Personnel making inspections shall keep reco:
of all fire extinguishers inspected, including those founc
require corrective action.

4-3.4.2 At least monthly, the date the inspection. was pe
formed and the initials of the person performing :
inspection shall be recorded.

4-3.43 Records shall be kept on a tag or label attachec
the fire extinguisher or in an electronic system (e.g., «.
coding) that provides a permanent record.

b g

4-4* Maintenance.

4-4.1 Frequency. Fire extinguishers shall be subjected

maintenance not more than 1 year apart, at the time

hydrostatic test, or when specifically indicated by .
inspection.

4-4.1.1 Stored pressure types containing a loaded stre:
agent shall be disassembled on an annual basis and s
jected to complete maintenance. Prior to disassembly, t.
fire extinguisher shall be fully discharged to check t:
operation of the discharge valve and pressure gauge. T:
loaded stream charge may be recovered and re-used pr
vided it is subjected to agent -analysis in accordance w.
manufacturer’s instructions.

4-4.1.2* A conductivity test shall be conducted annuau
on all carbon dioxide hose assemblies. Hose assemblie:
found to be nonconductive shall be replaced.

1994 Edito-
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FIRE HYDRANTS



HYDRANT INSPECTIONS
Date: M=onthly[ 1 Quarterly [ ]
_vV_OK __X Adjustment made _O_ Repairs required
A/R written A/R number FR initiated
(check or complete the appropriate information)

# TIME CONDITION REMEDIAL ACTIONS

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22
Inspected by: Date:
FPE or Designee: Date:
*EM Manager: Date:
Comments:
*NOTE: EM Manager review required omly if deficiencies are fownd.

RCRA FORM 1/10/96 hydrant.rcr



FIRE PUMPS



WEEKLY FIRE PUMP INSPECTION

Time:
v_ 0K X Adjustment made O Repairs Required
AR written AR oember FRwritten [ JYes [ ] No
(check or compiete the appropriste iaformation)
FIRE ALARM PANEL CONTROL VALVES
POWER LIGHT [ 1 Oan [ ]OSF NO. OPEN CLOSED LOCKED
TROUBLE LIGHT [ 10 [ ]JOfFf
ALARM LIGHTS { 10a [ ]JOff 1 a o) a
ALARM DISABLE { 10a [ ]OfF 2 a a a
ALARM SIGNAL TRANSMITTED [ ] No [ ] Yes 3 a =] a
4 a a a
s a O O
WATER TANK LEVELS 6 a a a
7 a a O
NORTH SOUTH 12 a O a
13 a O O
14 a O ]
15 a O 0
16 a a a
. 17 a a a
JOCKEY PUMP
OCKEY PUMP 19 a o o
Breaker Switch [ JON [ JOFF i‘l’ g g g
Coutroller Switch | JHAND [ JOFF|[ JAUTO 36 a O O
Counnents:
CONTROLLERS FIRE PUMPS
Sectric ELECTRIC PUMP
Breaker Switch [ JON [ JOFF Weekly Test Performed [ JNo [ ]Yes
Power Light [ JON [ JOFF Comments:
Diesed DIESEL PUMP i
. . Weekly Test Performed [ )JNo{ ]Yes
Main Switch Auto [ INO [ JYES Comments:
Shut Down Mode Manual [ JNO [ ]YES
Tachometer Reading (RPM):
. . Hourmeter Reading (prior to test):
Commeuts: Visible Leaks NO  YES
Water [ a
0il a a
DIESEL FUEL Foel g g
Valve Positions [ JOPEN [ JCLOSED Oil Level Checked U a
Coolant Level Checked O 0
Fill cap in place [ [YES [ JNO
Tank level E F Ground Wire Connection Tight [ JNO [ ]YES
% % % (from starter motor to diesel engine block)
Speed Coantrol Loclkmuts { JTIGHT [ JLGOSE
Condition/Comments:
luspected by:
FPE or Designee: DATE:
P MGR DATE:
Lmeats:
*NOTE: Review by EM Manager required only if deficiencies are found.




WEEKLY FIRE PUMP INSPECTION

page 2 of 2 .

NORTH
WATER TANK

170 YARD SYSTM ==

1 FW-456-V-1
2 FW-456-~-V-2
3 FA-456-V-3
4 FW-456-V~-4
S FW-456-V-5
6 FW-456-V-6
7 FW=-456-V-7
12 FW-456~-V-12
i3 FW-456-V-13
14 FW-456-V-14
15 FW-456-V-15
16 FW-456-V-16
17 FW~-456-V-17
19 FW-456-V-19

RCRA FORM 1/11/96 wfirepum.rer

N.o.
N.O.
N.O.
N.O.
M.O.
N.O.
N.O.
N.O.
N.O.
N.O.
N.O.
N.O.
N.c.
N.O.

FW-456-V=20 N.O.

FW-456-V-21 N.C.

FW-456-V-36 N.O.

ELECTRIC PUMP CONTROLLER
DIESEL ENGINE CRANK LEVERS
DIESEL ENGINE MANUAL THROTTLE
DIESEL PUMP CONTROLLER
JOCKEY PUMP CONTROLLER

FIRE ALARM CONTROL PANEL
TEST FLOW METER GAUGE




FIRE SPRINKLER SYSTEMS



QUARTERLY SPRINKLER SYSTEM

TEST REPORT
Date: Time: page 1 of 1
v_ 0K X _ Adjustment made O _ Repairs Required
AR written: [ ] Yes [ ] No AR mummber:
(check or complete the appropriate information)
Building:
STATIC PRESSURES (With Calibrated Gauges)
Calibration Due Date: Gauge #: System Upper Gauge:
Calibration Due Date: Gauge #: Supply Lower Gauge:
INSPECTOR’S TEST
Accessible [ ]1Yes [ 1No
Alarm control valve open & sealed [ 1Yes [ 1No
Lapsed time for alarm:
Water motor gong activated: [ ]Yes [ 1No [ IN/A
Pressure switch and alarm panel activated: [ 1Yes [ 1No [ IN/A
CMR signal receipt: [ ]VYes [ IJNo [ IN/A
Valve closed after test: [ ]Yes [ 1No [ IN/A
Visible leaks: [ ]Yes [ 1No [ IN/A
MAIN DRAIN TEST
Residual pressure with valve fully open and fire pump running:
Supply gauge: System gauge:
LINE STRAINERS [ INA
Removable strainers:
Removed: [ ]1Yes [ 1No
Cleaned: [ ]1Yes [ 1No
Replaced: [ 1Yes [ 1Neo
SYSTEM RETURN TO NORMAL OPERATING CONDITION [ ]Yes [ 1No
Performed
by:
FPE or Designee: Date:
*EM Manager: Date:
Comments:

*NOTE: EM Manager review required only if deficencies are found.

RCRA FORM 1/10/96 gspksys.rcr




FIRE TRUCKS



WEEKLY CHECK LIST
Seargraves Fire Apparatus

Date: page 1 of 2
Seagraves
v_OK X  Adjustment made O __ Repairs Required
AR wrritten AR number
{check ar complete the appropriate mformation)
ITEM CONDITION REMEDIAL ACTIONS
Fuel level (fill if < % full)
QOil level
Radiator level

Automatic transmission fluid level

Power steering fluid level

Oil pressure (>60 psi)

Engine teamperature (Degrees F.)

Tachometer (rpm at idle)

Brake fluid level

Emergency brake

Battery (terminals clean/system charging)

Fan belts

Test drive

Windshield wiper/washer

Vehicle lights (bead, marker, turn
signals, back-up, interior, fog, & dash)

Emergency lights (light bar, grill, side, &
rear rotators)

Accessory lights (compartment, panel,
spot, flood, & hand)

Sirens, horn, & back-up alarm
(functional test)

Inspect SCBAs (fill if < 3600 psi)

RCRA FORM 1/12/96 seagrav.rcr




WEEKLY CHECK LIST (cont.)

Seagraves Apparatus
page 2 of 2

ITEMS CONDITION REMEDIAL ACTIONS

Cellular phone (make sure it’s plugged
in)

Pump primer & oil level
Booster tank jevel

Pump at 150 psi

Operate all valves/check gauges
Operate relief valve/check light
Heat pump indicator

Large leaks around pump pumping?

Hose & equipment

Clean (inside and outside)
Odometer reading after test
Operate hydraulic ladder rack

Start & run generator S5 minutes

Test 110 volt lights & outlets

Check foam tank capacity

TIRES (120 psi)

Right front

Right rear oufside

Right rear inside
Left front

Left rear outside

Left rear inside

Inspected
by: time: date:

F.P.E. or
Designee:

Comments:

RCRA FORM 1/12/96 seagrav.rcr




WEEKLY CHECK LIST
Emergency One Apparatus

Date: page 1 of 2
EMERGENCY ONE
v_OK X  Adjustment made O _ Repairs Required
AR written AR number

(check or complete the appropriate imformation)

ITEM CONDITION

REMEDIAL ACTIONS

Fuel level (fill if < 3% full)

Oil level

Radiator level

Automatic transmission fluid level

Power steering fluid level

Oil pressure (>60 psi)

Engine temperature (Degrees F.)

Tachometer (rpm at idle)

Brake fluid level

Emergency brake

Battery (terminals clean/system charging)

Fan belts

Test drive: 2 wheel drive

Test dnive: 4 wheel drive

Windshield wiper/washer

Vehicle lights (head, marker, turn
signals, back-up, interior, fog, & dash)

Emergency lights (light bar, grill, side, &
rear rotators)

Accessory lights (compartment, panel,
spot, flood, & hand)

Sirens, horn, & back-up alarm
(Functional test)

RCRA FORM 4/9/96 emone.rcr




WEEKLY CHECK LIST (cont.)
Emergency One Apparatus

page 2 of 2
ITEMS CONDITION REMEDIAL ACTIONS

Inspect SCBAs (fill if < 3600 psi)

Cellular phone (make sure it’s plugged
in)

Pump primer & oil level
Booster tank level

Pump at 150 psi

Operate all valves/check gauges
Operate relief valve/check light

Heat pump indicator

Large leaks around pump pumping?

Hose & equipment

Clean (inside and outside)
Foam (4 five gallon pails)
Odometer reading after test

Right front (80 psi)
Right rear outside (70 psi)
Right rear inside (70 psi)
Left front (80 psi)

Left rear outside (70 psi)
Left rear inside (70 psi)

Inspected
by: time: date:

F.P.E. or
Designee:

Comments:

RCRA FORM 4/9/96 emone.rcr




FORKLIFTS
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WASTE ISOLATICN PILOT PLANT PAGE 14 of 17

WASTE HANDLING OPERATIONS WP 05-WH1403
NON-OSR/SAIL 3 Rev. 0
TITLE: 3 TON ELECTRIC FORKLIFT, 41-H-009

ATTACHMENT 1 Page 1 of 4§

(]

(]

(]

(]

(]

(]

(]

(]

(1

(]
(]
(]

3 TON ELECTRIC FORKLIFT PREOPERATIONAL CHECKS

Review the Equipment Logbook for outstanding
deficiencies and PWRs.

Record the Hour Meter reading in the Egquipment
Logbook.

Prior to starting the forklift, inspect the
following:

3.1 Verify the Load Test Due Date, located on the
- Brass Tag, has NOT passed.
IF the Load Test Due Date is within 30 days
of the current date, record the Load Test Due
and the Due Date in the Equipment Logbook.

3.2 General Condition: No damage, loose parts,
oil leaks, grease, 0il, or trash.

3.3 Seat Belts - In good condition.

3.4 Tires:

3.4.1 In good condition, NOT excessively
worn or cracked.

3.4.2 All wheel lugs tight.
3.5 Service Brake:
3.5.1 Brake pedal has approximately 2 to 3
- inches of "free play" which can be
felt readily by hand.

3.5.2 Brake Pedal should NOT be "springy or
spongy" OR "stick or bind" when

pressed.
3.6 Parking Brake: Does NOT bind when set or
released.
3.7 Battery Compartment:

3.7.1 Free from acid spills.
3.7.2 NO loose or missing caps or cables.

3.8 Horn sounds when pressed.



WASTE ISOLATION PILOT PLANT PAGE 15 of 17
WASTE HANDLING OPERATIONS WP 05-WH1403
NON-O8R/BAIL 3 Rev. 0

TITLE: 3 TON ELECTRIC FORKLIFT, 41-H-009

ATTACHMENT 1 Page 2 of 4

3-TON ELECTRIC FORKLIFT PREOPERATIONAL CHECKS (Continued)

(1 3.9 Front lights illuminate when activated.
(] 3.10 Back lights illuminate when activated.
{1 3.11 Fire Extinguisher: Inspection is current and

seal is intact.

{] 3.12 Battery Electrolyte Level (odd colored cap):
" is half-way between the element protector and
bottom of cell cover vent well.

3.12.1 Electrolyte level SHALL NOT be below
element protector.

3.12.2 Electrolyte level SHALL NOT be higher
than bottom of cover vent well.

3.12.3 IF electrolyte level is NOT within
the required band, contact
Maintenance Department to adjust
electrolyte level. .

3.13 Forks (if applicable):

(] 3.13.1 NO obvious cracks, breaks, bending,
twisting, and wear.

3.13.2 Verify forks are correctly installed
and locked in the proper position.

3.14 Upright and lift chains:
(] 3.14.1 No obvious wear.
(] 3.14.2 No obvious damaged or missing parts.
(] 3.14.3 No slack or broken chains. .
(] 4.0 Turn the key to ON, to start forklift.
(] 5.0 Investigate any unusual noises immediately.

L CONTROLLED COPY




WASTE ISOLATION PILOT PLANT PAGE 16 of 17
WASTE HANDLING OPERATIONS WP 05-WH1403
NON=-OSR/SAIL 3 Rev. O
TITLE: 3 TON ELECTRIC FORKLIFT, 41-H-009
ATTACHMENT 1 Page 3 of 4
3-TON ELECTRIC FORKLIFT PREOPERATIONAL CHECKS (Continued)
6.0 After the forklift is started, verify the following:

(] 6.1 Hydraulic System Reservoir: Level is above
the LOW mark.

{] 6.2 Hydraulic System: No visible leakage from
hoses, couplings, or fittings.

[] 6.3  Battery Charge Meter: In the GREEN BAND.

! - 6.3.1 IF the Charge Meter indicates in the

RED BAND, schedule the battery for a
DAILY charge.

6.4 Test the Hoist Controls by operating in the
following positions:
(] ] Raise
(] e L<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>