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| APPENDIX E1
RCRA GROUNDWATER PROTECTION INFORMATION
WASTE ISOLATION PILOT PLANT
1.0 Introduction | 4

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 1
the salt and radioactive wastes.

- O © O N OO

-h

In 1991, DOE proposed to initiate a multi-year experimental Test Phase designed to demonstrate 12
the performance of the repository (Molecke, 1990; Molecke and Lappin, 1991). The Test Phase 13
activities involve experiments using transuranic (TRU) waste typical of the waste planned for 14
future disposal at the WIPP facility. 15

Experimental waste will be received from the DOE Rocky Flats Plant and the Idaho National 16
Engineering Laboratory. Although the WIPP facility is designed to receive wastes over a 25-year 17
period, the full design capacity will not be utilized until scientific data and analysis obtained during 18
the Test Phase indicate that disposal of radioactive and radioactive mixed waste at the WIPP 19
facility is protective of human health and the environment. Near the end of the Test Phase, DOE 20
will make a determination as to whether the WIPP facility will ultimately become the nation’s first 21
permanent TRU waste repository for DOE facilities. 22

Substantial quantities of the TRU waste proposed for shipment to the WIPP facility will contain 23
hazardous chemical components that qualify as "hazardous waste" under the Resource 24
Conservation and Recovery Act (RCRA). Therefore, the WIPP facility is a "mixed waste" 25
miscellaneous unit, subject to regulation by the New Mexico Environment Department (NMED) 26
undar New Mexico Hazardous Waste Management Regulations (HWMR-6), Part V, Subpart X. 27
The NMED was granted authority by the U.S. Environmental Protection Agency (EPA) to regulate 28
radioactive mixed waste facilities in New Mexico effective July 25, 1980. Part A of a RCRA 29
permit application was submitted by DOE to the NMED’'s predecessor to meet part of the 30
requirements for interim status under RCRA. 31

Because geologic repositories, such as the WIPP facility, are defined under RCRA as land 32

disposal facilities, the groundwater monitoring requirements of HWMR-6, Pt. V, Subpart X, must 33

Appendix [£1
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1V be addressed. HWMR-6, Pt. V, Subpart F, applies to miscellaneous unit treatment, storage, and
2V disposal facilities (TSDF) only if groundwater monitoring is needed to satisfy HWMR-6, Pt. V,
av sections 264.601 through 264.603, performance standards. This appendix demonstrates that
4V groundwater monitoring is not needed in order to demonstrate compliance with the performance
sv standards; therefore, HWMR-6, Pt. V, Subpart F, will not apply to the WIPP facility.

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 during the Test Phase. In iarch
1989, DOE submitted a No-Migration Variance Petition (DOE, 1990a) under 40 CFR 268.6 to the

9 EPA demonstrating that there will be no migration of hazardous waste or hazardous constituents
10V from the WIPP facility during the Test Phase. On November 14, 1990, EPA granted the WiPP
11V Project 2 Conditional No-Migration Variance under 40 CFR 268.6. The EPA concluded that
12 hazardou's constituents will not migrate to groundwater from the repository during the Test Phase
13 (EPA, 19¢0).

o N O”

14V To fulfill environmental performance standards for groundwater requirements as described in
1s¥v HWMR-8, Pt. V, secs. 264.601(a) and 264.602, the following points are addressed in this
16V appendix:

17 1. The potential for migration of hazardous waste or hazardous constituents from the facility

18 to the uppermost aquifer by an evaluation of: .

19 a. A water balance of precipitation, evapotranspiration, runoff, and infiltration.

20 b.  Unsaturated zone characteristics (e.g., geologic materials, physical properties, and

21 depth to groundwater).

22V ¢.  The existing quality of groundwater, including other sources of contamination and

23v other cumulative impact on the groundwater.

24 2. The potential for hazardous waste or hazardous constituents that enter the uppermost

25 aquifer to migrate to a water supply well or surface water by evaluation of:

26v a.  Saturated zone characteristics (i.e., geologic materials, physical properties, and rate

27v and direction of groundwater flow).

28 b. The proxi‘mity of the facility to water supply wells or surface water.

29V c¢.  The proximity to and withdrawal rates of current and patential groundwater users.
Appendix E1
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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, DOE ccnsidered 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. The
facility design (Section 7.0) and waste cortainment (Section 8.0) 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:
» Section 2.0 is a groundwater protection summary.
» Section 3.0 describes the geographical setting and land use at the WIPP site.

» Section 4.0 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.

« Section 5.0 presents local climatological data and describes the water balance at the
WIPP site. |

+ Section 6.0 describes the hydrologic conditions and groundwater quality at the WIPP
site.

« Section 7.0 describes facility design related to waste containment.

» Section 8.0 presents waste containment characteristics that ensure isolation of wastes
in the WIPF facility.

« Section 9.0 presents a general summary that demonstrates that the WIPP facility meets
groundwater performance standards and the requirements for groundwater protection,
as required in HWMR-6, Pt. V, secs. 264.601 and 264.602.

2.0 Groundwater Protection Summary

Since 1975, an extensive program of site characterization and validation has been conducted at
the WIPP site. The results of these studies have been summarized in numerous publications,
including the following documents: (1) Geological Characterization Report (Powers et al., 1978);
(2) the WIPP Design Validation Final Report (DOE, 1986); (3) Summary of Site-Characterization
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Studies Conducted from 1983 Through 1987 at the Waste Isolation Pilot Plant (WIPP) Site,
Southeastern New Mexico (Lappin, 1988); (4) the WIPP Final Safety Analysis Report (FSAR)
(DOE, 1990b); and (5) the WIPP No-Migration Variance Petition (DOE, 1990a). 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, Facility and Process
information, and the appendices to Chapter D) that justify the determination that the groundwater
‘monitoring requirements in HWMR-6, Pt. V, Subpart F, and HWMR-6, Pt. V, sec. 264.602, are
not applicable to the WIPP site.

The WIPP site geologic and hydrologic investigations indicate there will be little groundwater
available to mobilize and transport waste. The grouindwater protection information provided will
demonstrate that during the Test Phase: (1) groundvvater will not come in contact with the waste,
and (2) there is no potential for any possible confaminated groundwater to migrate from the
disposal horizon to the accessible environment, due to the existence of natural hydrologic
gradients toward the facility level from all surrounding water-bearing zones.

Because the WIPP site is a unique land disposal unit constructed far below the surface, the
water-bearing unit most likely to be affected by releases from the repository is the Culebra
Dolomite Member of the Rustler Formation which lies 1400 feet above the repository horizon.
The Culebra Dolomite is the most likely pathway to transport contaminated groundwater to the
accessible environment or to surface water. The possibility of transport of hazardous waste or
hazardous constituents to the Cuiebra Dolomite Member will be discussed later in this section.

The WIPP facility horizon is located 2,150 feet helow 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 from the overlying water-bearing units (Sections 5.0, 6.0, and 7.0). The facility disposal
horizon is isolated from the underlying water-b¢:aring formations by about 2,000 feet of very low
permeability sediments and evaporites. It is separated from the overlying Culebra Dolomite
Member by about 1,400 feet of evaporites and other sedimentary rocks. All shafts extending to
the tacility horizon have been designed and constructed to minimize the infiltration of water from
the overlying water-bearing units into the facility during the operational life of the facility (DOE,
1990b). Ali groundwater seepage into the shafts is collected and routed for disposal by water
collection rings built into the shatt liners.

Very small amounts of brine are trapped in the host rock salt (Deal and Case, 1987; Deal et al.,
1987, 1989). The quantity of brine available is insufficient to consider it a potential transport
medium during the Test Phase. Additionally, evaporation of the brine due to the normal mine
ventilation prevents the accumulation of brine in quantities sufficient to come in contact with the

Appendix E1
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wasts itealf. Also the natural hydrologic gradient during the Test Phase is from the surrounding
rock tu t'.e repository horizon, making transport away from the facility unlikely.

During the Test Phase, brine compositionally similar to the brine that occurs naturally in the WIPP
vicinity will be added to some of the waste containers for experimental purposes. Containers will
be inspected and monitored during these tests. In the unlikely event that the test bins should
develop leaks, the brine added for experimental purposes will not migrate from the test bins and
will be controlled by the Radiological Control Boundary (RCB), which will serve as a secondary
containment system installed around the bins. The secondary containment around the bins, and
the limited amount of added brine will preclude the migration of hazardous waste or hazardous
constituents from the disposal area to any water-bearing unit or to the accessible environment

during the Test Phase at the WIPP facility (Section 8.0).

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 (DOE, 1990b). The facility is remote
from significant surface water resources, and {"1e 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 Redbeds or the Santa Rosa Formation. The nearest wells that prcduce potable
water used for domestic and livestock purposes are located 3 miles south of the WIPP facility
(DOE, 1990b). 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
W!PP facility to affect water resources by entering water supply wells or surface water systems.

To summarize, for waste to migrate to groundwater-bearing units, there must first be a transport
medium (in this case, water or brine). There must also be a pathway, such as a shaft, a drill
hole, or fracture, that would connect the contaminated brine with overlying water-bearing units,
that would be the most likely routes to the accessibie environment. In addition, there must be a
driving force or gradient to transport contaminants from the waste disposal area. None of these
factors is considered to be significant at the WIPP facility during the Test Phase, because of the
physical characteristics of the site and test and facility designs. No ‘easible transport medium or
hydraulic gradient will exist during the Test Phase period at the WIPP facility, and no natural
pathway exists to allow migration of hazardous waste or hazardous constituents fror the waste
disposal area to any water-bearing unit. If, after the Test Phase, the WIPP facility is determined
to be an unsuitable repository for permanent disposal of TRU waste, the waste emplaced during
the Test Phase will be removed from the underground storage facility. Migration of hazardous
waste or hazardous constituents in groundwater duning the Test Phase is highly unlikely.
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3.0 Geographical Setting and Land Use

3.1 Geographical Setting

The WIPP site is located in the Pecos River Valley section of the Great Plaiins 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 feet per
mile. The surface elevations range from 3,55C feet above mean sea level (MSL) along the
eastern border of the site to 3,300 feet 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 (DOE, 1990b). Appendices D6 and D7 of Chapter D, Facility
and Process Information, provide more detail on the geographical setting of the WIPP site.

The WIPP site is located in Eddy County 26 miles east of Carlsbad, New Mexico, in an area
known as Los Medanos (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 miles northwest of the WIPP facility, is the most prom’nent
physiographic feature in the area. This northeast-trending escarpment is about 12 miles long and
75 feet high and marks the eastem edge of Nash Draw. Late Permian Dewey Lake Redbeds and
the Pleistocene age G=iuna Formation and Mescalero caliche crop out along the ridge
(Figure E1-2).

Nash Draw is northwest of Livingston Ridge and is a shallow northeast-trending ¢epression 3 to
9 miles wide. Itis the nearest drainage course to the west of the WIPP facility. Elevations within
Nash Draw range from 3,300 feet MSL at its head in the northeast to 2,945 feet MSL at Salt Lake
near the Pecos River and are generally 200 to 300 feet lower than the surrounding terrain. Nash
Draw is believed to have developed as a result of the subsurface dissolution of salt from the
Rustler and upper Salado Formations and gypsum and anhydrite from the Rustler, followed by
subsidence of overlying materials (DOE, 1990b).

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 miles long and from 2 to
6 miles wide that overlies the southern extent of the Capitan Reef. Elevations within the
depression range from 3,650 feet MSL in the northwest to 3,270 feet MSL in the collapse feature
called San Simon Sink at the southeastern end of the swale, about 18 miles 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 (DOE, 1990b).
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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. Rather, collapse in the sink areas steepened the local drainage
gradient, resulting in headward cuiting and widening of the swalie.

Between San Simon Swale and the WIPP facllity is a broad, low mesa named "the Divide." About
7 miles east of the WIPP facility, the Divide rises about 100 feet above the surrounding terrain
and has an elevation of about 3,800 feet MSL. It marks the local boundary between the
southwest drainage toward Nash Draw and the southeast drainage toward San Simon Swale.

The Divide is capped by the Ogallala Formation of late Tertiary age and an overlying caliche layer
(DOE, 1990b).

3.2 Land Use

The WIPP site consists of 16 sections of federal land located in Township 22 South, Range 31
East (Figure E1-3). Lands were withdrawn from settlement, sale, location, or entry under the
general land laws by Public Land Order 6403, which authorized the land to be used for the
construction of the WIPP facility. Surface land uses in this area remain largely unchanged with
the exception of the one square mile area encompassing the facility. Surface entry for mining,
drilling, and resource exploration is restricted in the 16 sections from purposes other than support
of the WIPP Project.

The WIPP site is divided into three zones {Figure E1-3). Zone |, covering about 35 acres,
encompasses all major surface facilities and is surrounded by a chain-link fence (Figure E1-3).
Zone |l indicates the maximum extent of present and future underground development
(Figure E1-3). The Zone Il boundary extends a minimum of 1 mile beyond any underground
development and provides a functional barrier between the underqround region defined by Zone ||
and the accessible environment.

The major use of land within 10 miles of the center of the site is cattle ranching. There are about
500 head of cattle within 5 miles of the site and approximately 1,500 head between 5 and
10 miles from the site. At present, none of the ranches within a 3-mile 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.
Drinking water at the Smith Ranch and the WIPP facility is supplied by the International Mineral
and Chemical Corporation (IMCC), which has a well system in the Capitan Aquifer. Stcck water
comes from IMCC and the New Mexico Potash Corporation, whose well systems tap the Ogallala
Formation (DOE, 1990b).

The WIPP site lies in a sparsely populated area. Eight people reside at the Mill's Ranch, the
residence nearest the WIPP tacility, located about 3.5 m.les south-southwest of the site. The
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nearest town, Loving, New Mexico, has a population of about 1,700. Loving lies about 18 miles
southwest of the site. There are several active potash mines within 15 miles of the WIPP site.
The closest is the Western Ag-Mineral Cormpany potash mine located approximately 5 miles west-
southwest of the WIPP site. ‘

4.0 Site Geology

4.1 Site-Specific Exploration Techniques

Detailed site-specific exploration techniques have been and are being utilized at the WIPP site.

Among these are georhysical surveys, including seismic reflection, resistivity, gravity,
electromagnetic, and magnetic techniques; borehole exploration, including coring, geophysical
logging, and hydrologic testing; and geologic mapping. Many publications describe the geology
at the WIPP site, including the Geologic Characterization Report, Waste Isolation Pilot Plant
(WIPP) Site, Southeastern New Mexico (Powers et al., 1978); the Final Safety Analysis Report
(FSAR) (DOE, 1990b); Regional Geology of Ochoan Evaporites, Northem Part of the Delaware
Basin (Bachman, 1984); Summary of Site-Characterization Studies Conducted from 1983 through
1987 at the Waste Isolation Pilot Plant (WIPP) Site, Southeastern New Mexico (Lappin, 1988);
and Facies Variability and Post Depositional Alteration Within the Rustler Formation in the Vicinity
of the Waste Isolation Pilot Plant, Southeastern New Mexico (Holt and Powers, 1991).

4.2 Site Stratigraphy

The WIPP facility is constructed near the middle of a sequence of evaporite beds about 3,600 feet
thick that consist primarily of halite and anhydrite (Figures E1-4, E1-5). This chapter summarizes
the stratigraphic units from the surface down to the Castile Formation, inciuding the Salado
Formation. Special emphasis is placed on the water-bearing units and the Salado Forrnation
whose properties eliminate the potential for migration of hazardous waste or hazardous
constituents from the WIPP site during the Test Phase. Detailed descriptions of local stratigraphy
are provided in the reports named above and in Appendices D6 and D7 of Chapter D, Facility and
Process Information.

4.2.1 Permian System

The nearly 13,000 feet of Permian strata that were deposited within the Delaware Basin area
constitute the most complete Permian sequence in North America (Brokaw et al., 1972). At the
WIPP site, the average thickness of the Permian sequence is about 12,800 feet. The upper part
of the sequence, in which the facility is located, is composed of approximately 3,600 feet of thick
evaporite beds (primarily halite and anhydrite) with only minor amounts of clastic material (DOE,
1990b). The Permian System is divided into four series which are, in ascending order, the
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Wolfcampian, Leonardian, Guadalupian, and Ochoan. The Permian-age rocks of interest here
are part of the Ochoan Series.

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 reubeds. The lower section
includes, in ascending order, the Castile, Salado, and Rustler Formations. The upper section
consists of the Dewey Lake Redbeds. A summary of the Ochoan evaporites in the northern
Delaware Basin is provided in Bachman (1984).

Castile Formation

The Castile Formation underlies the Salado Formation. The thickness of the Castile at and near
the WIPP site is approximately 1,250 feet. Lithologically, the Castile contains a sequence of three
thick anhydrite beds, separated by two thick halite sequences. These low-permeability evaporite
units lie petween the rocks of the Bell Canyon Formation and the overlying Salado Formation.
The evaporites of the Castile Formation 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 Formation.

Salado Formation

The WIPP underground structures are being excavated in the ¢ slado Formation. A core hole,
ERDA-9, was drilled at the center of the WIPP site through the Salado and into the Castile
Formation. At ERDA-9, the top of the Salado is 848 feet below ground surface (BGS). and the
base is at 2,824 feet BGS for a total thickness of 1,976 feet. The waste disposal horizon is
located approximately 2,150 feet BGS. Schematic sections and detailed lithologic logs for
ERDA-9 and additional core holes surrounding the site, as well as information obtained from shatft

mapping, may be found in the WIPP FSAR (DOE, 1990b) and Holt and Powers (1984, 1986,
1990).

The Salado Formation 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 glaubenie, magnesite, sandstone, siltstone, and claystonz
(DOE, 1990b).

The Salado Formation is divided informally into three members: an unnamed lower member, the
McNutt potash zone, and an unnamed upper member. The WIPP underground facility is in the
lower member, which is 1,094 feet thick and is composed of alternating thick layers of halite and
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thinner interbeds of anhydrite and poiyhalite. 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 tum, are underlain by dark to
medium-gray argillaceous halite, which grades downwards into polyhalite or clear halite (DOE,
1990b).

The McNutt potash zone is 380 feet 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
(DOE, 1990b).

The upper unnamed member is 502 feet 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 101.
These halite-cemented sandstones are found throughout the Delaware Basin. These relatively
thin sandstone beds occur, respectively, 30 to 40 feet and 112 to 120 feet below the top of the
member (DOE, 1990b). A detailed discussion of the stratigraphy of the Salado Formation at the
underground facility level is given in Appendices 6 and D7 of Chapter [, Facllity and Process
Information.

Rustier Formation

In the WIPP site area, the Salado Formation is overlain conformably by the Rustler Formation.
The Rustler Formation is approximately 310 feet 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 (Holt and Powers, 1991). The Rustler Formation 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 Formation is divided into five members in the WIPP site
area. The division includes: (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 Dolomite Member,
a unit of thin bedded, finely crystalline dolomite; (3) the Tamarisk Member, mostly anhydrite and
some unconsolidated clayey silt; (4) the Magenta Dolomite Member, a cross-iaminated, fine-
grained dolomite; and (5) the Forty-niner Member, anhydrite with a single interbed of clayey silt.
The unnamed lower member is approximately 120 feet thick and is dominated by siltstone and
claystone with lesser amounts of anhydrite and halite. The anhydritic upper Forty-Niner Member
of the formation is approximately 50 to 60 feet thick (Powers et al., 1978). The Culebra and
Magenta Dolomite Members of the Rustler Formation are water-bearing in the vicinity of the WIPP
site. These two dolomite members are discussed below. Additional detail on Rustler Formation
stratigraphy is given in Appendices D6 and D7 of Chapter D, Facility and Process Information.
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Culebra Dolomite Member

The Culebra Dolomite Member occurs in the Rustler Formation between 704 and 727 feet BGS
near the center of the WIPP site (Winstanley and Carrasco, 1986). it is a thinly-bedded
miciocrystalline dolomite that contains many small spherical cavities ranging 2 to 20 millimeters
in diameter. These cavities 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
(Mercer, 1983).

The Culebra Deolomite has been examined extensively during mapping of the Waste Handling
Shaft (Holt and Powers, 1984), the Exhaust Shaft (Holt and Powers, 1986), and in the Air Intake
Shaft (Holt and Powers, 1990). These observations, along with the results of the evaluation of
numerous core samples, have indicated that most zones of interconnectet. porosity and formation
permeability is 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.

Magenta Dolomite Member

The Magenta Dolomite Member occurs in the Rustler Formation between 596 and 620 feet BGS
near the center of the WIPP site (Winstanley and Carrasco, 1986). It is characterized by
altemating wavy laminae of silty dolomite and anhydrite altered locally to gypsum. The dolomite
is bounded above and below by anhydrite (Mercer, 1983) of the Forty-niner and Tamarisk
Members of the Rustler Formation, respectively.

Dewey Lake Redbeds

The Dewey Lake Redbeds are the uppermost unit of the Late Permian Ochoan Series at the
WIPP site and represents the top of the Faleozoic section in the Delaware Basin. At the center
of the WIPP site, the Dewey Lake Redbeds are 474 feet thick. The Dewey Lake Redbeds consist
of mudstone, siltstone, and interbedded thin lenticular beds of sandstone.

4.2.2 Triassic System

Late Triassic rocks in the northem part of the Delaware Basin belong to the Dockum Group which
unconformably overlies the Dewey Lake Redbeds. The Dockum Group 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 Dockum Group sandstone is covered by surficial Cenozoic deposits.
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4.2.3 Tertiary and Quatermary Systems

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

Recent (Holocene age) deposits in the vicinity of the WIPP site include windblown sand, alluvium,
and playa lake deposits (Powers et al., 1978). The most prevalent recent deposits consist of the
windblown sand that covers most of the WIPP area (Figure E1-6). The sand occurs as either
tracts of conspicuous dune fields or as sheet deposits. The dune deposits can be up to 100 feet
thick, whereas the sheet deposits are typically no more than 10 to 15 feet thick.

Alluvial deposits occur in V4- to %-mile-wide belts along declivities into Nash Draw, for example,
along the base of Livingston Ridge and locally in small depressions (Figure E1-6). 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 miles west of the WIPP site within Nash Draw (Figure E1-6).

Twenty-seven feet of the Gatuna Formation were encountered at the center of the site. This
formation 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 4.3 feet thick in the site area
(DOE, 1990b). ‘

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 San
Simon Swale, except for thin exposures about 7 miles east of the WIPP facility. Therefore,
activities at the WIPP facllity will not impact the Ogallala aquifer.

5.0 Climatology and Water Balance

5.1 Climatology

The regional and local climate is semiarid. The mean annual rainfall is approximately 12 inches,
about half of which is received from thunderstorms during June through September. Daytime
summer temperatures consistently exceed 90°F and occasionally rise above 100°F. Winter
afternoon temperatures often rise as high as 70°F. Nighttime lows during the winter average near
23°F, occasionally dipping below 14°F. Prevailing winds are from the southeast; hhwever, strong
winds are frequent (especially in the spring) and can blow from any direction, creating potentially
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violent windstorms which can carry large volumes of dust and sand. Detailed compilations of
climatic data for the WIPP site appear in the WIPP Ecological Monitoring Reports (Fischer, 1985,
1987, 1988; DOE, 1990c). Climatic data are currently being collected approximately 2,000 feet
northwest of the Zone | boundary of the WIPP site. Additional climatic information appears in the
Final Environmental Impact Statement (FEIS) (DOE, 1980) ard the WIPP FSAR (DOE, 1990b).
Additional discussion of the local climate of the WIPP site is given in Appendices D4, D5, and D6
of Chapter D.

5.2 Local Water Balance

The infitration and percolation rates of meteoric water into the sediments overlying the facility
horizon have been investigated for the U.S. Bureau of Land Management (Geohydrology
Associates, Inc., 1978). At least 96 percent of precipitation was los! due to evapotranspiration.
On the average, therefore, the annual amount of infiltration would be less than 0.5 inch per year
and may, for many years, be essentially nonexistent.

The widespread presence of the Mescalero caliche, which has existed several feet below the
surface for approximately 500,000 years, provides an additional barrier to infiltration (Bachman,
1985). Its existence indicates that, on a regional scale, not enough infiltration has taken place
to result in its complete dissolution. The upper surface of the hard caliche fypically 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 avidenced by the absence of a near-surface groundwater body or
regional water table above the Rustler Formation at the WIPP site (DOE, 1990b).

A regional water-balance study has been conducted covering approximately 2,000 square miles
in Eddy County east of the Pecos River (Figures E1-7 and E1-8) (Hunter, 1985). The study
encompassed all local stratigraphic units above the Salado Formation and belo'v the Ogallala
Formation. The results of that study showed that recharge to the Rustier Formation water-bearing
units was not occurring at or in the vicinity of the WIPP site. Hunter (1985) showed that the
uncertainties in local and regional precipitation, infiltration, evapotranspiration, and groundwater
discharge from the Rustler Formation are so large that water-budget techniques cannot be used
either to determine the amount of recharge or to determine that recharge is actually occurring.
As reported in Lappin (1988), the water budget described by Hunter (1985) is, in fact, consistent
with the conclusion that no recharge is now occurring at or near the WIPP site. The hydrologic
and isotopic studies presented in Sections 4.1, 4.3, and 4.4.2 of Lappin (1988) place tight
constraints on the possibility of recharge to the Rustler Formation presently being active at the
WIPP site.
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A recent, detailed hydrogeologic study (Holt et al., 1989) presents additional evidence that the
Rustler Formation and its water-bearing units are not now receiving recharge. The results of this
study support the concept that the Rustler Formation in the WIPP site area has not been
recharged for at least 10,000 years. This conclusion is suppcited by the results of isotopic
studies presented by Lambert (1983, 1987) and Lambert and Harvey (1987).

Recharge to the waste disposal horizon would require the Iinfiltration and percolation of
precipitation from the surface and through the overlying sedimentary sequence. The hydrologic
investigations discussed above demonstrate that this is not occurring at the WIPP facility.

It is concluded from these investigations that infiltration of precipitation and recharge to either the
facility disposal horizon or the water-bearing units of the overlying Rustler Formation is not
sufficient to cause the future migration of hazardous constituents to the accessible environment
during the Test Phase. It is also concluded that the waste will not come into contact with
infiltrating precipitation and groundwater recharge during the Test Phase.

6.0 Site Hydrology and Water Quality

6.1 Surface Hydrology

Surface water is generally absent at the WIPP site. The nearest large surface water body,
Laguna Grande de la Sal, is located about 8 miles west-southwest of the 'WIPP site in Nash Draw
where shallow brine ponds occur. The only other surface water is the Pecos River, which i
14 miles southwest of the WIPP site at its closest point. Small man-macle livestock water holes
("tanks") occur several miles from the WIPP site, but are not hydrologically connected to the
formations overlying the WIPP facility. The source of water in these tanks is runoff from
precipitation (Hunter, 1985). Additional detail on the surface water hydrology of the WIPP site
area is presented in Appendices D6 and D7 of Chapter D, Facility and Process Information.

6.2 Subsurface Hydrology

Several water-bearing zones have been identified and extensively studied near the WIPP facility.
Limited amounts of potable water are found in the Dewey Lake Redbeds and the overlying
Triassic Dockum Group several miles south and east of the WIPP facility. Two water-bearing
units, the Culebra and Magenta Dolomites, occur in the Rustler Formation and produce brackish
to saline water in the vicinity of the site. Another saline water-bearing zone that occurs west of
the site beneath Nash Draw is the so-called "Brine Aquifer” atthe Rustler-Salado contact. These
water-bearing horizons, which occur above the Salado Formation, are described below, but do
not represent useable aquifers at the site due to their very poor water quality and low yields.
Brine and gds occurrences in the Salado and Castile Formations are also described.
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6.2.1 Hydrology of the Castile Formation

The Castile Formation is composed of a sequence of three thick anhydrites separated by two
thick halites. This formation acts as an aquitard, separating the Salado Formation from the under-
lying water-bearing sandstones of the Bell Canyon Formation (DOE, 1990b). Except for the
isolated brine reservoirs locally found in the fractured anhydrites, very little hydrologic data are
available from the Castile Formation (Mercer, 1987). 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 Formation
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 {Mercer, 1987).

No regional groundwater flow system is present in the Castiie Formation. The only significant
water present in the formation occurs in isolated brine reservoirs in fractured anhydrite. The brine
occurrences are described in several reports (Popielak et al., 1983; Mercer, 1983; Griswold, 1980;
DOE, 1990a, 1990b). Geochemical data (Lappin, 1988) support the hypothesis that the brines
represent trapped Permian seawater that is now halite saturated and in equilibrium with the host
rock. Therefoie, 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 of the Castile Formation is presented in
Appendix D7. The structural and dissolution characteristic of the Castile are discussed in detail
in Appendix D9.

6.2.2 Hydrology of the Salado Formation

The massive halite beds within the Salado Formation host the WIPP facility emplacement horizon
at a depth of 2,150 feet BGS. The Salado Formation 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 Handling, Exhaust, and Air Intake Shafts, the halites of the
Salado Formation did not produce any observable fluid inflow (Holt and Powers, 1984, 1986,
1990). In addition, significant brine flows have not been encountered in hydrologic testing from
the surface (Lappin, 1988).

Limited hydrologic testing has been conducted in the past within the Salado Formation, but
hydrologic characterization investigations are currently in progress. The results of the
permeability testing, within the underground facility, are generally consistent with a permeability
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of the undisturbed salt mass that is approximately 0.001 to 0.01 microdarcy, with no
distinguishable strata variability (Lappin, 1988). Published results of "successful” hydrologic tests
of the Salado from the surface indicate permeabilities 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 (Mercer,
1987). 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 (apnroximately 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 is the most representative permeabllity data
available. Hydrologic data from testing in the WIPP underground were used in hydrologic
modeling presented in the WIPP No-Migration Variance Petition (DOE, 1990a). Such very low
permeability values indicate that any fluid flow within the competent salt is extremely slow and
would result in an imperceptible rate of fluid movement in conventionai hydrologic considerations.

‘The only significant variation to these extremely low permeabilities stated above occurs in the

disturbed rock zone in the immediate vicinity of the underground excavation. Gas-flow
permeability tests indicate a marked increase in the permeabilities within approximately 6 to 7 feet
of the underg,ound excavation (Stormont et al., 1987). This apparent increase in permeability is
restricted to the disturbed zone immediately surrounding the excavation and is believedto be a
result of near-field fracturing and possible matrix dilatancy due to stress relief associated with
excavation. Stormont et al., (1987) also indicated that interpretation of their gas-flow permeability
tests was 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 1 meter (approximately 3.28 feet)
below the facility floor, exhibits increased permeabiiity due to fraturing 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 existed and yielded transmissivity values of 10 x 10
to 2.2 x 10® square meters per second (approximately 6 x 107 to 1 x 103 square feet per day).
Geotechnical evaluations have shown that Marker Bed 139 may be connected to the floors of
rooms and areas excavated 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. 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.
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Salado Formation Brine and Gas Inflow

Minor quantities of gas and brine have been encountered in the salt beds of the WIPP facility
excavation, as described in Deal and Case (1987) and Deal et al. (1987, 1989). 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. (aas (mostly nitrogen) is usuaily 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 Brine Sampling and Analysis Program (BSEP) (Morse and
Hassinger, 1985). These measurements are based on the easily moved fluid content in the low
rango of temperatures (25° to 250°C or 77° to 482°F) as described in Deal et al. (1987, 1989).
The BSEP has measured moisture content of more than 500 core samples representing different
lithologies and different areas of the underground facility. The results 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 1 percent. Stratigraphic variations in moisture content were shown
by Deal et al. (1987, 1989) 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 (Deal
etal., 1989). Most of the measured brine inflows in boreholes have ranged between a few tenths
to a few hundredths 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 resuilt of the pressure gradient caused
by the excavation. Geochemical studies on the origin of the brines indicate that they originate
as intergranular fluids with residence times within the Salado Formation of at least several miliion
years (Stein and Krumhansl, 1986) and may have been resident since Permian time (Abitz et al.,
1990; Deal et al., 1989). In addition, the variability found by Stein and Krumhansl (1986) of the
compositions of fluid inclusions in salt near the WIPP facility workings is consistent with there
being little or no vertical fluid movement. During the five-year Test 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 (Deal and Case, 1987). Additional detail of the

hydrogeology of the Salado Formation is presented in Appendices D7 and D10 of Chapter D,
Facility and Process Information.

6.2.3 Hydrologv of the Rustler-Salado Contact

The contact zone between the Rustler and Salado Formations at the WIPP site was tested in 20
cased and open drill holes (DOE, 1990b). In Nash Draw and areas immediately west of the site,
the contact exists as a dissolution residue capable of transmitting water. Moving eastward from
Nash Draw 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 1072 square feet per day (Mercer, 1983).
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6.2.4 Hydrology of the Culebra Dolomite

The Culebra Dolomite Member of the Rustler Formation 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.

Mercer (1983) and Mercer and Orr (1977) proviced detalled test results for a number of wells
completed in the Culebra prior to 1983. Results for both single and multiwell hydrologic tests
were presented by Beauheim (1986, 1987a, 1987b) and Lambert and Robinson (1983). These
tests show that the Culebra Dolomite is a fractured, heterogeneous system with varying local
anisotropic characteristics. Calculated transmissivities for the Culebra Dolomite within the WIPP
site boundary have a wide range with values between 9 x 102 to approximately 69 square feet
per day, with the majority of the values being less than 1 square foot per day (Beauheim, 1987b).
Transmissivities generally decrease from west to east across the site area. A summary of
Culebra hydrologic characteristics is presented in Lappin (1988), and detailed discussions are
given in Appendices D6, D7, agd D10 of Chapter D, Facility and Process Information.

Potentiometric surface maps have been constructed using water-level data (see Appendices D7
and D10). The Cuiebra Dolomite Member is heterogeneous and anisotropic, and the flow path
of water moving through the Culebra Member is affected by fractures and variable water densities
caused by compositional variability. Consequently,.the regional direction of flow | nay have little
or no relationship to local flow paths. An interpretation of flow direction in the Cuiebra Member
is depicted in Figure E1-9. This map shows the most likely regional flow direction of groundwater
in the Culebra Dolomite Member to be predominately to the south (LaVenue et al., 1988; Crawley,
1988). 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 10”2 feet per day. The average linear velocity is based on the 15 wells
that are within the WIPP site boundary.

6.2.5 Hydrology of the Magenta Dolomite

Because the Magenta Dolomite is generally much less permeable than the Culebra Dolomite at

and near the WIPP site, less testing of the Magenta has been performed at the WIPP site. The
hydrologic characteristics of the Magenta Dolomite Member were determined in 15 test holes in
the area of the WIPP site. Transmisslvities within the WIPP site boundary calculated from the
results of these ‘ests range from 1 x 102 to 3 x 10" square feet per day (Mercer, 1983). The
results of recent testing of the Magenta Dolomite in wells H 14, H-16, and DOE-2 (Beauheim
1986, 1987b) indicated that transmissivities were 5.6 x 10 square feet per day for well H-14,
2.8 x 107 square feet per day for well H-16, and 1 .0x103 square feet per day for well DOE-2
(see Figure E1-10 for well locations).
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Water-level data have been collected and potentiometric surface maps constructed. The direction
of groundwater flow at the WIPP site, as estimated from the potentiometric surface map, is west-
southwest toward Nash Dra.v (Mercer, 1983). Potentiometric surface maps and additional detall
on the hydrogeology of the Magenta Dolomite are provided in Appendices D6 and D7 of
Chapter D, Facility and Process Information. The average hydraulic conductivity in the Magenta
Dolomite at the WIPP facility was calculated from transmissivity and aquifer thickness values as
1.18 x 10° feet perday. 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 aquifer at the WIPP site is 3.18 x 10°S
feet per day.

6.2.6 Hydrology of the Dewey Lake Redbeds

Hydrologic investigations at and near the WIPP site have not identified a continuous zone of
saturation within the Dewey Lake Redbeds. Wlere water is present in the formation, it is
generally in small perched or semiperched water tables, and its occurrence is localized (Mercer,
1983). Several wells believed to be completed in the Dewey Lake Redbeds are located within
several miles of the WIPP facility. These wells include Ranch Well, Bam Well, Twin Waells,
Fairview Well, and Unger Well. Of these wells, one is used occasionally by a ranch house for
drinking water (Bam Well) and the remainder supply water for livestock (Figure E1-10).

Four intervals of the Dewey Lake Redbeds were tested in drill holes at the WIPP site. Although
no saturation was encountered during drilling, ten wells were completed as observation wells
(Ward and Walter, 1983). 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 Redbeds are given in Lappin (1988) and Appendix D7 of Chapter D, Facility and
Process Information.

6.2.7 Hydrology of the Dockum Group

At the WIPP site, exploratory holes were drilled through the Gatuna Formation and the Dockum
Group. The Gatuna Formation and Dockum Group occur within 50 feet of the surface and little
or no water was encountered in these formations. Only one hole reported a small zone of
moisture in the Dockum Group, but observation wells completed in the Dockum Group were dry
(Mercer, 1983). Two private wells (Comancha and Clifton Weils) located approximately 10 miles
east of the WIPP site produce potable water from the Dockum Group, and they are used for
livestock watering. ‘
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6.3 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 wccurring
inorganic solutes, radionuclides, and potential 6rganic contaminants in water prior to waste
emplacement; and (2) to define the existing use in the area for ground and surtace water as a
supply for domestic, industrial, and livestock consumption. Evaluation of the WIPP site area
hydrology and water quality data indicates that the existing and potential future use of
groundwater is extremely limited due to nonsaturated conditions and very poor water quality.
Table E1-1 lists the wells that have been sampled as part of the WIFP Water Quality Sampling
Program (WQSP) and the jormation sampled by each well. The well locations are shown in
Figure E1-10. 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
in water-quality data reports. These data are now included as part of the Annual Environmer:al
Monitoring Report. The results of the WQSP can be found in Uhland and Randall (1986), Uhland
et al. (1937), Randall et al. (1988), and Lyon (1989). Detailed discussions of water chemistry for
the water-bearing units at the WIPP are given in Appendix D7 of Chapter D, Facility and Process
Information.

Rustler-Salado Contact

Mercer (1983) provided 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/t) (approximately 2.6 ounces per quart) in well H-07b1 to 480,000 mg/¢
(approximately 15.9 ounces per quart) in well H-01. Sulfates and chlorides of calcium, magne-
sium, (sodlum, and potassium made up the primary dissolved mineral constituents of this brine.

Cu!ebm Dolomite

The watev quality of the Culebra varies greatly. The TDS values range from 2,900 mg/t
(approximatealy 9.6 x 10 ounces per quart) at well H-08b to about 291,000 mg/¢ (approximately
9.6 ouncub per quart) 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
Y2 mile west of the site and has a TDS of 13,500 mg/¢ (approximately 4.5 x 10" ounces per
quart), whereas Well H-15, which lies 2 miles east of the site, has a TDS of 231,000 mg/¢
(approximately 7.6 ounces per quart). The chemical constituents consist predominantly of
chlorides and sulfates of sodium, calcium, magnesium, and potassium.
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Magenta Dolomite

The water-quality data for the Magenta Dolomite indicate that the water is saline to briney, with
TDS values ranging between 5,460 to 270,000 mg/¢ (approximately 1.8 x 10" to 8.9 ounces per
quart). 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-mile radius of the site, such as the Pecos River, the Laguna

Grande de la Sal, and livestock tanks which 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 Water Quality Sampling Program, and the Ecological Monitoring Program.
Surface-water sampling is now conducted and reported as part of the WIPP Operational
Environmental Monitoring Program (Mercer et al., 1989).

Surface-water samples have been collected at four surface-water bodies near the WIPP site.
These sampling locations are: Hill Tank, Red Tank, Indian Tank, and Laguna Grande de 'a Sal-
Laguna Tres (Figure E1-11). The water chemistry of the three tanks is similar and is a calcium
bicarbonate type, having TDS less than 240 mg/t. 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/t (approximately 10.6 to 11.6 ounces per quart). Surface water quality data for these
sampling locations are presented in Appendix D7 of Chapter D, Facility and Process Information.

7.0 WIPP Fadility Design

The WIPP facility consists of surface and subsurface installations designed to receive, handle,
and safely dispose of radioactive mixed waste 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 five-year Test Phase. This section summarizes these design
features of the WIPP facility.

7.1 Shaft Designs

The WIPP facility design includes four shafts. These are the Waste Shaft, the Salt Handling
Shaft, the Exhaust Shaft, and the Air Intake Shaft (AlS). Each shaft includes a shaft collar, a
shaft lining, and a shaft key section (DOE, 1990b).
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The reinforced concrete shaft collars extend from the surface to the top of the underlying
consolidated sediments. Each collar serves both 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 feet below the surface. The shatt lining
serves to inhibit water seepage into the shafts from water-bearing formations, such as the
Magenta and Culebra Dolomite Members of the Rustler Formation. The liners are also designed
to retain loose rock. The shatft 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 Formation and extending about 100 feet below and into the Salado
Formation. The key functions to resist lateral pressures and to support the shatt liner. The key
ensures the liner will not separate from the host rocks or fail under tension. This prevents the
shaft from becoming a conduit for groundwater flow into the underground facility.

Two water-seal rings are incorporated in each key. The rings are separated by an 11-foot interval
into which eight 2-inch-diameter pipes are inserted to monitor any water that may penetrate the
upper ring. 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 Dolomite interval, the second just
below the Culebra Dolomite 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 would then be piped to the storage tanks located at the station. The water
could either be used underground for dust control or would be transported to the surface in
portable tanks for disposal (DOE, 1990b). At the present time, the AIS liner has not been
grouted in place. Groundh‘ater seepage from the Rustler Formation is collected by water rings
and routed to mobile water holding tanks. These tanks are inspected and emptied periodically
to ensure that they do not overflow. Therefore, overfilling and leakage from these tanks is not
a source of water underground which could come into contact with the waste. Recent inflow
measurements from the AIS indicate that total seepage is approximately 1.24 gallons per minute.
On January 17, 1992, the NMED issued an approved Discharge Plan to expand the WIPP
sewage facility. The discharge plan allows for the disposal of AIS brine waters in the evaporation
lagoon and the expanded sewage facility.

7.2 Repository Seals

Upon closure of the WIPP facility, sections of the shaft liners may be removed and replaced by
permanent shaft seals. Seals may also be placed in boreholes at the WIPP site, as well as in
tunnels throughout the facility. These seals will function primarily to limit any seepage into the
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facility from overlying water-bearing units or from infiltration from the surface. In addition, seals
will help prevent any contaminated water in the facility from reaching the accessible environment.

The approaches to preliminary seal design and performance goals for the WIPP facility are
described in detail by Stormont (1988). The general apgroach 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
decornmissioning. Although these water sources are volumetrically less significant, the seal
system will be designed to limit inflows and to inhibit the expulsion of contaminated brines through
the shafts upon pressurization due to host formation consolidation. Seals will be emplaced
throughout the facility to separate areas of the facility should human intrusion, (e.g., drilling) occur
at some time greater than 100 years following decommissioning. Existing boreholes will be
sealed, thus, they are unlikely to become significant flow paths. Therefore, borehole seals
provide some additional assurance that dissolution will be minimized.

8.0 Waste Containment

The Test Phase of the WIPP Project is scheduled to take several years to complete. During the
Test Phase, the sealed bin-scale test waste containers will be emplaced in the storage rooms of
Panel 1. Waste containers will be fully retrievable in case it is determined that removal or
relocation of the waste is necessary. The WIPP Project bin-scale contact-handled TRU waste
tests are to be performed over the duration of the Test Phase to gain a better understanding of
waste interactions due to differing degradation modes, waste forms, and repository conditions.
The experiments are intended to obtain data under various controlled conditions such as different
material classifications and compositions, age, compaction ratios, backfill and gettering materials,
added brine type and amount, temperature, and atmospheric conditions. The data to be crllected
during these tests relate to both single and combined effects of gas. generation phenomena with
respect to short-term and long-term waste isolation at the WIPP facility. Gas generation is
anticipated under differing conditions to be produced by corrosive, bacteriological, and radiolytic
reactions with the waste components. The data will be used to better define the nature of long-
term and short-term gas composition, production, transport, and consumption in the WIPP facility.
Additional tests will be performed to define more precisely the rate of natural brine inflow from the
host rock to the underground facility.

The sealed test bins will isolate the waste frum contact with any available brine and will preclude
the possibility of any hazardous constituent migrating into a water-bearing unit either above or
below the repository horizon. Shipment of the test bins to the WIPP facility will be in a Standard
Waste Box (SWBs) inside of the U.S. Nuclear Regulatory Commission-certified Transuranic
Package Transporter (also called a TRUPACT-II) shipping container. Upon arrival at the WP
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facility, additional preparation activities for the test bins will be performed. These activities include
modification of the SWB to create an RCB, connection of test-bin instrumentation, and
modification of the test-bin internal environment (e.g., argon purge, oxygen gettering, etc.). The
RCB will act as a secondary containment structure surrounding each test bin. Proper sealing of
the bin lid will be assured by reviewing the records associated with bolt tightening to verify that
the proper torque was applied.

Verification of proper bin assembly and secondary containment by the RCB will add an extra
margin of safety to ensure that migration of hazardous waste or hazardous constituents from the
test rooms is unlikely. The brine added to test bins will neither be capable of dissolving the host
salt, nor will it be added to any container in sufficiently large quantities to reach and contaminate
the Culebra Dolomite Member or other water-bearing units, should it leak from the containers
(Molecke, 1990a; Molecke and Lappin, 1991).

The Waste Acceptance Criteria (WAC) for TRU waste (Westinghouse, 1989) destined for disposal
at the WIPP site specifically control the inclusion of constituents that are chemically incompatible.
Strict control of explosives, pyrophorics, gas generators, heat generators, and corrosives is
covered in the WAC and reduces the potential for waste releases due to accidents or container
breaches in the facility subsequent to placement. Limits on respirable particulates in the waste
(less than 1 percent by weight) reduces the quantities of harmful materials that could be released
due to accidents. All materials shipped and emplaced in the WIPP facility must meet these
stringent requirements for stability, compatibility, and physical form to ensure the safety of the
repository even in the unlikely event that waste comes into contact with the Salado Formation
during the Test Phase.

9.0 Summary and Conclusions

Release of hazardous waste or hazardous constituents from the WIPP site to the accessible
environment via groundwater during the Test Phase is unlikely. The most transmissive hydrologic
unit in the WIPP area, and the most likely groundwater transport pathway, would be the Culebra
Dolomite Member, a water-bearing stratum in the Rustler Formation overlying the underground
facility. The natural characteristics of the site and the design of tha WIPP facility ensure that
there is no potential of hazardous waste or hazardous constituents reaching the Culebra Dolomite
and subsequently affecting the accessible environment during the Test Phase. 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 Test Phase.

The inapplicability of RCRA groundwater monitoring requirements during the Test Phase 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:
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» The facility horizon is located 2,150 feet below the land surface in the Salado Formation
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 Formation underlying the Salado Formation is also a very thick, low-permeability
evaporite unit that further isolates the facility from underlying water-saturated units.

« There appears to be little or no infiltration of precipitation deeper than the ! iost shallow
surface soils at the WIPP site, and no shallow perched saturated zones have been
detected at the site.

* The possibility of groundwater reaching the underground facility in quantities capable
of transporting waste up the shatts to the Culebra Dolomite or other water-bearing units
is unlikely. During the Test Phase, small brine seeps from the Salado Formation will
evaporate in circulating air in the facility. 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.
Tests with brine added to the waste containers will not contaminate groundwater should
any leaks occur. The volumes of brine to be added to test bins will be too small to flow
to the Culebra Dolomite Member, and test designs that include secondary containment
features will prevent any leakage of brine from the test bins.

« The waste container design and the open rooms will ensure complete control and
containment of the waste throughout the Test Phase.

« 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
Test Phase. During the Test Phase, the natural hydraulic gradients of all surrounding
water-bearing units are toward the facility, 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
Rustler-Salado Formations 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 facility.

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 in HWMR-6, Pt. V,
sec. 264.601. The groundwater protection information provided demonstrates that, to the best
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of DOE's knowledge, migration via groundwater of hazardous waste or hazardous constituents
emplaced in the WIPP facility during the Test Phase to pose a threat to the environment is
unlikely. 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 DOE is seeking to demonstrate 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 forma-
tions to water supply wells (domestic, industrial, or agricultural) or to surface water. Groundwater
monitoring, as mandated by RCRA, is not required at this time.
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TABLE E1-1
"WELLS SAMPLED AS PART OF THE WATER QUALITY SAMPLING PROGRAM

WELL WATER-BEARING WELL WATER-BEARING
NAME UNIT NAME UNIT
DOE-1 Culebra H-14 Culebra
DOE-2 Culebra H-17 Culebra
H-02a Culebra H-18 Culebra
H-03b1 Magenta P-14 Culebra
H-03b3 Culebra P-17 Culebra
H-04c Magenta Barn Well Dewey Lake
H-04b Culebra Clifton Well Santa Rosa
H-05¢ - Magenta Comanche Wells Santa Rosa
H-05b Culebra Engle Well Culebra

. H-06¢ Magenta Fairview Waell Dewey Lake
H-06b Culebra Mobley Ranch Well Culebra
H-07b1 Culebra Poker Trap ‘ Culebra
H-08b Culebra Ranch Well | Dewey Lake
H-09b Culebra Unger Well Dewey Lake
H-11b3 Culebra USGS-1 Culebra
H-12 Culebra

@
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Shaft Tender

Senior Shatft Tender

Hoisting Operation Specialist
Supervisor, Hoisting Operations
Manager, Hoisting Operations
Senior Engineer

Senlor Operations Engineer "B"
Senior Engineer

Shift Supervisor

Manager, Facllity Operations
Waste Handling Technician
Senior Waste Handling Technician
Waste Handling Specialist
Senior Waste Handling Specialist
Senior Operations Engineer "B"
Associate Operations Engineer
Manager, Waste Handling

Health Physics Technician
Senior Health Physics Technician
Health Physics Specialist

Senior Health Physics Specialist

Manager, Operational Health Physics

Quality Assurance Specialist

Senior Quality Assurance Technician

Quality Assurance Technician

Hoisting Operations

Hoisting Operations

Hoisting Operations

Hoisting Operations

Hoisting Operations

Holsting Operations

Facllity Operations

Facllity Operations

Facility Operations

Facility Operations

Waste Handling Operations

Waste Handling Operations

Waste Handling Operations

Waste Handling Operations

Waste Handling Operations

Waste Handling Operations

Waste Handling Operations
Operational Health Physics
Operational Health Physics
Operational Health Physics
Operational Health Physics
Operational Health Physics
Inspection Services and QA Records
Inspection Services and QA Records
Inspection Services and QA Records

Manager, Inspection Services and QA Records Inspection Services and QA Records

Quality Assurance Analyst
Technical Assistant

Inspection Services and QA Records
inspection Services and QA Records

Manager, Quality Assurance Engineering Quality Assurance Engineering

Quality Assurance Engineer
Senior Quality Assurance Engineer
Senior Engineer

Senlor Engineer "B"
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Quality Assurance Engineering
Quality Assurance Engineering
Quality Assurance Engineering
Quality Assurance Engineering
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APPENDIX H1
LIST OF JOB TITLES
(CONTINUED)

RCRA Position Title

WIPP Section

Emergency Services Technician
Manager, Safety and Plant Protection
Emergency Services Coordinator

Sclentist, Environmental Permits and Programs

Principal Engineer

Senior Engineer

Technical Assistant

Engineering Technician
Experimental Technician

Senior Engineer

Senior Engineer "B"

Associate Scientist

Senior Scientist "B"

Utility Technician

Maintenance Technician
Supervisor, Maintenance Operations
Manager, Maintenance Operations
Maintenance Specialist

Senior Maintenance Specialist
Assistant Engineer

Training Coordinator

Manager, Technical Training
Associate Engineer

Senlor Quality Assurance Engineer
Quality Assurance Specialist
Senior Engineer "B"

Senior Engineer

Health Physics Specialist
Associate Operations Engineer
Senior Engineer "B"

Senior Operations Engineer

Utility Technician

Manager, Transportation and Hazardous
Maintenance Technician
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‘Safety and Plant Protection

Safety and Plant Protection

Safety and Plant Protection

Environmental Permits and Programs
Environmental Strategic Planning
Environmental Strategic Planning
Environmental Analysis and Compliance
Environmental Analysis and Compliance
Environmental Analysis & Compliance
Environmental Analysis & Compliance
Environmental Analysis & Compliance
Environmental Analysis & Compliance
Environmental Analysis & Compliance
Maintenance Operations

Maintenance Operations

Maintenance Operations

Maintenance Operations

Maintenance Operations

Maintenance Operations

Environmental Monitoring

Technical Training

Technical Training

Quality Assurance Programs

Quality Assurance Programs

Quality Assurance Programs

Radiological Engineering

Radiological Engineering

Radiological Engineering

Transportation & Hazardous Materials Handling
Transportation & Hazardous Materials Handling
Transportation & Hazardous Materials Handling
Transportation & Hazardous Materials Handling
Transportation & Hazardous Materials Handling
Transportation & Hazardous Materials Handling
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APPENDIX I

MEMORANDUM OF UNDERSTANDING BETWEEN
THE UNITED STATES DEPARTMENT OF ENERGY, WIPP PROJECT OFFICE,
AND THE UNITED STATES DEPARTMENT OF THE INTERIOR,
NEW MEXICO STATE OFFICE, BUREAU OF LAND MANAGEMENT, 1983



HERORANDUM OF UNDERSTANDING
BTRLIX

UNITED STATES
UEPARTMENT OF ENERGY
WIPP PROVECT OFFICE

AND

UNITED STATLS
DEPARTMENT OF THE INTLRIOR
NEW MEXICO STATE OFFICE, BUREAU OF LAND MAMAGEMENT

This Memcrandum 13 effective the 29th  day of  June » 1983,
between the VU.S. Degartunnt of Energy (Nereinafter Calle .
represented by the Project Manager, Waste Isolation Pilot Plant (WIPP)
Project Office and the Bureau of Land Manageoant, U.S. Department of the
Interior (herefnafter called "BLM"), represented by the State Director,
New Mexico BLM and concurrence by the Secretary of the Intarior,

WITNESSETH THAT:

WHEREAS, DOE desires to develop the Waste lsolation Pilot Plant (WIPP),
research and development facility to desonstrate-the safe disposal of
radioactive waste materials generated in defense programs; and

WHEREAS, this activity s authorized by Public Law 96-164. °“Department
of Energy National Security and Military Applicat fons of Nuclear Energy
Authorization Act of 1980,° Project 77-13-f; and

WHEREAS, public lands, as described {n Appendix 1, °Legal Description® of
lands withdrawn, fdentified for the developoent of the WIPP facility are
lands administered by the BLM except for the 640 acres in the DOE
Exclusive Use Area which are reserved for the exclusive use of the [OE;
and

WHERZAS, the BLH Resource Management Plan (Appendix 2) concerning these
publfc Tands calls for the managenent of these lands in a manner

ronsistent with protection of ha site for devel:>nent of the WIPP
facility; and

WHEREAS, this Agreement 13 consistent with the policies set forth in the

Federal Land Polfcy and Management Act of 1976, 43 U.5.C.-1701 et seq.;
and

WHERD 'S, this agraenent 13 consfstent with the adainistrative land

withdrawal spplication 77<d by tha DOE fur consiruction of the WIPP
facility and protection of the WIPP site;



NOW THERCFORE, the parties hareto agree s follows:

1.

Ce

d.

z.

d.

C.

-d.

Facility Bavelopmant

DOC s authorized to proceed with the developoant of the Waste
Isolatfon Pilot Plant (WIPP) as descridbed n the Final Environmenta!
[epact Statement on the project (DOE/E1S-0026) and WIPP Safety
Analysis Report during the period preceding enactment of 2
Tegislative land withdrawal for the herein descrided pudlic domain
lands. Hovever, approval to conduct any action on lands adminfstered
by the BLM wi’l be obtained by the DOE from BLM prior to {nitiation
of that action.

The environmental fopact of this action and the mitigation measures
to be esployed as part of the actfon authorized under this Memorandum
o: Understanding are reported {n the documents cited in Section 1a,
400ve. '

State and Federal pernits and approvals required to conduct the
actions authorized under this Memorandum shall be obtatned by the

DOE. Copies of the spplications and permits shall dbe transaitted to
the BLM,

The Roswell District Manager, BLM, shall be provided with Waste

Isolation Pilot Plant (WIPP) summary schedules and shall be notified
as in 2f below.

No radicactive materfals other than radfological {nstruments normally
used for non-destructive test1n? and geophysical logging will be
transported to or ysed on the site during the term o? tgc
adafnistrative withdrawal unless specifically authorized by the
Secretary of the Interior.

Site Protection

The withdrawal will close the lands to applications and proposals for
Tand use that could result {n the transfer of title to the surface
and subsurface estate. Such applications and proposals will not be
acceptad by the BLAM,

The BLM sha)l fmedifately notify the DOL of any request for peraits
to drill on cxist1n? mineral Teasas within the withdrawal area in
order that DOE may nitiate condeanation actions.

The DOE withdriws any obj2-tion to leasing, drilling and mining
outside the withdrawal area; hcusver, the BLH will notify the DOE of
any requests vor parmits Tor . iource ; covery activities within one
aile of the WIPP s1i3 boundary,

The BLM shall not allow any habftation within cne atle of the outer

edge of the withirawal area and will place & “no-habitation® (no
eraanent fnhabitants) stipuistion on all Teases within this one-mile
uffer 20ne.



1.

3.
4.
4.

The BLM sha!l authorize DOE to enter FLM adminfstered Tands adjacent
to the vitAdrawal area for caergency decontamination purposes.

 The Roswell Dfstrict Manager shall be provided with a draft copy of

a1l project specifications and/or Request for B1d packages {nvalving
surface disturding activities outside the exclusiva yse area not less
than 30 days pricr to finalizatfon of the specification and/or
Request for Bid gcckaqcs. This s necessary 30 that resource
protaction stipulations can be included 1n each authorization for DOC
use of BLM adminfstered lands. Modification of & BLM approved DOE
action will not be made by DOE or 1ts subcontractor(s) without BLM
concu;roncn i{f the modification {nvolves a surface disturding
activity.

BLM shall subait corments relative to the approval for land use to

the Project Manager, DOE, within 15 days of BLM's request receipt of

225'8 request for approval or modification as fdentiffed under gf
ve.

Allowance of applications and proposals for land use other than those
descridbed in part 2a above, that are subject to the discretion of the
Secretary of the Interior shall be subject to comments by the DOE.
Notification of the DOE as to the consideration of such applications
and proposals shall be made by the Roswel) District lanager, BLM,

DOE shal)l submit comments relative o the allowance of applications
and propesals for land use to the Roswall District Manager, BLM,
within 15 working days of DOE's recefpt of notificatfon by the BLM
ynder part zh above.

Stipulations

DOE 4111 comply with the BLM stipulations contafned in Appendix 3.
Administration

This Memorandum of Understanding will be adninistered on behalf of
DOE by the Project Manager, WIPP Project Office, DOE/ALO, P.0. Box
5400, Altuquerque, NM.

This Hemorandum of Understanding will be administered on behalf of
the BLM by the State Director, BLM, New Mexfico State Office, P.0. Box
1449, Santa Fe, NM.

Tern
ihe perifes to this Memara ‘um of Understanding may negotfate

ravisicns after a 30-day .. itten notice by .ither party. This
Memorandum supercedes all éxisting agreements and shall continue in

"affect unless and until it {¢ term{nated by agrce-cnt of the parties

hereto or 1s terafnated by eiihar party upen 30 days written notice

to the othear,



understanding on the respective datas Indicated, this resarandia of

SURCAU OF LAND WANAGEMENT V.S, DEPARTMINT OF €
U.S. DEPARTHENT OF THE INTERIOR ARTMENT OF ENERGY

7
, | . Mcbough, Project Mangger
Date OA“ /9:. id 24 Date %;—~mqj3

Concurrence: .

8y

AssistantSecretpry of the Inter!
l}lﬂl Garrey [ Camithe

/
Q.mmsm

Date




APPENDIX 1
LEGAL DESCRIPTION

Lands Withdrawn

Feders! Lands (Public Domain)

1228 - RIIE Acres
DOE Exclusive Use Ares
Section 20 SE 1/4 160
Section 21 W 1/4 160
Section 28 N /4 160
Section 29 NE 1/4 130
BLM Managed Surface Area
Section 18 AN 640
Section 17 Al 840
Section 18 Al 640
Section 19 Al 640
Section 20 ¥ 1/2 and NE 1/4 480
Section 21 NW 1/4 and £ 1/2 480
Section 22 Al 640
Section 27 All 640
Sectfon 28 £ 172 and SW 1/4 480
Section 29 SE 1/4 and W 1/2 480
Section 30 All 640
Section 3 Al €40
Section 33 AN 640
__Section 38 Al 640
Total 8960
State lands within withdrawal area
1228 - RIE Acres
Section 16 AN 640
Section 32 AN 640
Total 1280
Total acreage within withdrawal ares boundary 10240




APPENDLX 2
RESOVRCE MAMAGEMENT PLAN FOR LANDS UNDER THE BLM/DOE
MEHORANDUM OF UNDERSTANDIMG FOR THE
WASTE 1SOLATION PILOT PLANT

This Rasource Manageoent Plan summarizes actions and activities which
will be authorized dy BLM to take place on the public lands adminfstered
by BLM within the withdrawal aresa, and except for those actions and
sctivities that are sutually detarmined to be inconsistent with the
mission of WiPP, this RIP also applies to the DOE exclusive use ares
which will be administered by DOE. This plan takes into account any
raecomendat fons for managenent of these lands as outlined in the BLM'Ss
East Eddy/Lea Managecent Framework Plan (MFP) and the Rangeland
Management Pragram of April 1980, as revised in January 1961,

Minerals

041 and Gas--One 80 acre tract of the public lands within the BLM Managed
Surface Area s leased for oil and gas development. DOE will be notified
{n the avent that an application to drill (s subaitted by the lessees.

BLM concurrence will be withheld until comments are received from DOE.

Potash--The WP decision was to continue to process all potash leases
within the Economic Reserve Areas. The exception was to hold lease
applications within the WIPP withdrawal until such time as the provisions
of the withdrawal are accepted or rejected. Therefore, the leases in
this zone will not be processed.

Sand, Grave! and Caliche--There are saleable deposits of calfche and sand
and gravel within this area. Sales or free use pernits will be made on

an *as needed® basis to support the WIPP, road building, adjacent otl and
gas developaent,

Re.ity and Lands

Applfcations and proposals for land uses, that could result in the
transfer of title to the surface and subsurface estate, will not be
accepted by the BLNM.

Allawance of spplications and propesa’s for land uses, other than those
o ‘cribed adove that are subject to the discretion of the Sxretary of
she Inter’or, will be subject to comments by :he DOE. Notiiication of
the DOE as to the considcration of such appifca. uns and proposals shall
be iz74e by the BLM authorized of f icer.

A1l proposals for land uses shall be sulnitted to the Roswell District
Manager, ALM, for review, comment and suthcrization. [a erdar for
resource protection activitfes to be carried out s an 1nt¢3ral part of
each action, BLM ®standard stipulations® and/or *Special Stipulations®
shall bs mida & part of all land use authorizationg, as applicsdle.



Ranqe Minsgemant

grezing will continue as reccamanded in the MFP outside the DOC fenced
ared. Range sanagecent will attempt to fmprove forage preduction oa the
allotoents {n order to attain saxisum productivity o’ the range,

This srea s Tocated on two nm? allotsents, the J. C. M{11s allotmant,
No. 7032, and the Kenneth Saith allotment, No. 7027. The Hills allotment
ts cyrrently being ryn under & mansgement plan whereas the Saith allotment
has no formal mangement plan. A plan will be formalized in the future for
the Safth allotmant. Grazing will be adainfstared as outlined ia the
Rangeland Managenent Prograa of April 1980 as revisad {n January 1981,

Several range monitoring studies are located on the two grazing all
within the boundaries o’ this arsa. These studies will 2ontimc. otoents

Future projects will be {mplecented as needed, includf $31ble chens
brush control, DOE will be allowed to review the prop:zezonnqt chestea]
{mproveoents and subsit comments,

Wildlife

This area will be managed to protect exfsting wildl{fe resources. In
srticular, this s an area of heavier-than-ysual raptor nesting., The
arris hawk, 8 species which {3 declining natfonwide, s a comon nester

here. Raptor nests and broadleaf trees are to be protected primarily

because of this, &s recommended by the WP,

In certain locations, wildlife vater {s nonexfstent or avafladle only to
certain species. Methods such as bird racps, pipeline wetars and dirt
tank enclosures aay be implenented fn the future to improve habditat,

Threatened or Endangered Species

This ares {s not considered to be habitat for any Federally l{sted
threatened or endangered plant or animal species.

Cultyral Resources/Paleontoleqy

Tha BLM will ratain all management responsibilities for cultural resources
&nd paleontological resources {n this area. Al potentfal fopacts to
these resources, which are attridutable to the WIPP Project in general,
will be assessed by the BLM. The BLM will then davelop appropriate
aitigation plans for these resources {n consultation with the State
Hisi;ric Preservation 0fficer and the Advisory-Council on Historic
Pressrvation, Hitfgation plans will be {mplemanted by the DOL under the
dirsction of the .M,




Recreation

AT )

[xcept a8 sat forth In the physical access sub-secticn of this plan, the
lands will continue to be designated 83 "open® to recreationa! use by the

ublfe, MNunting, s1ihtsccﬂng and of f-road vehicle uyse will continue to
e the major recreationa) uses of tha ares.

Ko developed recreation sites are planned for the araa.
0ff-Road Yehicles

Except as set forth 1n the physical sccess sub-section of this plan, the
ares will continue to be designated as "open® to off-road vehicle use.

Physical Access

Physical protection of the DOC exclusive use area 1s deesed necessary,
The DOE 13 responsible for controlling the entry of unauthorized
personnel and the transport of unauthorized personal property into the
DOE axclustive use area. |

W{lderness

No land within this area s suftable for wilderness desfgnation a3
def ined by the 1964 Wilderness Act.

Yisual Resources Management (YRM)

This area {s managed as & Class 1Y YRM area.
Fire

The BLK will continue to be responsible for wildland fire suppression
efforts an public lands in this area. 0DOE 15 assigned the responsibility
to take initfal attack effort on any fire within this area until BLM can
relfave thea.

Watershed
The BLM doas not expect to enjage in any =1 .~ “itershed managenent

projects fn the area. Watershed =ana;. .at wili de limited to brush
control, rehabilitation areas, eatc.

Alr 9311121

Afr quality for this area wil) be manay:d cunsistent with exfsting Taws
and regulations.

Prime and Unique Farmlands

No prime and unfque farulands exist within this area.



Cineral

Upon r-gquest, 0O or their contractors will supply BLM with & copy of any
studies or reports done (A connaction with the ¥IPP Project.

The Resource Managesent Plan for lands :ader the BLM/DOL Memorandum of
Understanding for the WIPP Project withdrawal s heredy approved by the
twvo agencies.

Departmant of the Interior Department of [nergy
Suresy of Land Management Alduquarque Operations Offfce
Roswell District WippP Projact f{ice

Ls000i058 RIS RO ;- ;-&3009;. sroiect En%cr
bate &/73//583 Date %ﬁ,m 1913




AENDIX 3

BLM STIPULATIONS FOR WIPP ADMINISTRATIYE WITHORANAL

DOC agrees to comply with the following stipulations to the satisfect fon
o the BLM Roswell District Manager of his authorized reprasentative,

1. Al projects and/or facilitles authorized by grcvious Cooperative
Agressents dnd/or Hemorandus of Understanding shall be sither naintained
to acceptadle BLM standards and/or design standards or will be removed.
1f resoved, rehabilitation of the sites will ba prescrided by BLR,

2. DOE will remove caliche and/or other minersl aaterial only from BLNM
agprovcd sites. DOE will submit & pit davalopment and rehabilitation
plan to BLM and recefve BLM approval prior to the reove! of any
caliche. The pit plan will {nelude estimated depth, lateral extent of
aining, estimated 10|nt1ty of material to be resoved, and
restoration/rehadiidtation methods.

3. DOE will sign applications for Buresu of Land Management Free Use
Permits for the borrowing of caliche, sand, gravel and other constryction
saterials in such quantities as may be reasonably required for this

Ject. WIPP Site contractors shall be responsible for locating the
source, obtafning and coaplctin? applications, processing applications
and coaplying with all Bureay o Land Managemant requiresents. The DOE'S
sole responsibility will be 1mited to signing properly copiled
app!ications for Free Use Peraits.

4. To protect 1{vestock DCE will efther maintain the barbed wire fence
syrrounding the arsa praviously {dentiffed as the Drilling Fluid 01;20331
Area or, 1f necessary resove the old fence and reconstruct 3 new barbed
wire fence surrounding the same Fluid Disposal Area nov {dentified as @
sanitary Landf111 Area. Fence will be constructed to sLit's standard Type
A-11 special 4-strand barbed-wire fence specifications,

§. DOE will pravide BLN, Roswell Off fce, with WIPP technical
spacifications and drawings.

. DOE will dfspose of vegetation in accordance with the design
specifications.

7. Unless BLM approval to close a road {s given, DOC will keep all roads
open to public access outside the DOE fenced area.

8. The D€ plan for pitigation of all adverce fgpacts to cultural

resources j--arated by this projec. =111 de revicwed and approved by the
BLM ﬂosvul‘ District lanager or his suthorized résresentative,




9., Upon ¢ Tetion of POV surface disturding ‘perutions, DOC will
go..1§ utt:.‘ll following rebadilitation sadsu e8! )

s, Restoration of calicha pits and their accesy roads; Y.d.,
ripping, leveling, and reseeding with seed mixture 42 (sandy sites). 1f
pit {s required for future use, Pestoration say be waived by the BLM.

b, Al roads and pads constructed n conjunction with SPOY that are
no longer nesded for SPOV or V1PP require ripping, leveling, and
reseeding vith seed mixture 12 (sandy sites), Specific roads and/or pads
to ba renabilitated will be {dentified by the Roswell District Manager or
Mis asuthorized reprasentative fa consultation with DOE. Rebabilitaticn
will be {aftiated Dy January 1, 1988,

10. 1f the VIPP site {s abandoned for any reason, DOE will comply with
the following rehabilitation measures: ’ ly wit

3. Restoration of caliche and/or other aineral material pits and
their access roads, 1.e., ripp(nz. laveling and reseeding with seed
gixture §2 (sandy sites). 1f pits arc required for future use,
restoration may be wvaived by LM,

b. All salt from the stockpile shall be rooved from the site
surface.

c. The salt stockpile base shall be ripped, leveled, aixed with sofl
and reseeded with seed mixture 2 (sandy sites). DOE shall make
provisions to return this soil to basically original conditions.

d. The stripping stoct;11¢ areas shall be ripped, Teveled, mixed
with soil, and reseeded with seed aixture #2 (sandy sites).

e. All roads and pads constructed fa conjunction with WIPP may
require ripping, leveling, and reseeding with seed mixture #2 (sandy
sites). Specific roads and pads to be rehabil{tated will be {dentified
by the Roswall pistrict Manager or his authorized representative during
project phase-out.

f. A1l fences constructed in conjunction with the project may
require rusoval,

'. Abandonment of tha surface facilities, including support
facilities such as power 1{nes, etc. and under round facilities shall be
done by DO 1a accordance with a1l applicable laws, rules, and
regulations in effect at the time, BLM rectr ‘ended procedures for
uneerground work derived froa sinilar aban . cants {n the known potash
ares will ba considered. 1n the areds whare iurface facilities are
repoved, the arsas shall be ripped, leveied, ized wita soil and resesded
with seed mixture #2 (5and gites).

11. Physical access wil] be controlled in accordance with the DOE site
physfcal access plan which has been approved dy the BN,



APPENDIX J1

SOLID WASTE MANAGEMENT UNIT (SWMU)
CHARACTERIZATION SHEETS




WIPP RCRA Part B Permit Application
DOE/WIPP 91-006
Revislon 1

001 MUD PITS
Unit Type: Mud Pits
Unit Use:; Storage/Settling
Operational Status: Decommissloned
Use Perlod: 1970s-1980s
Materlals Managed: Solld Waste
Hazardous Release: None
Radloactive Release: None
Information source(s): Seward, 1982
USGS, 1978

Winstanley and Carrasco, 1986

Unit Description

Refer to Figure J-1 for location, Approximately 46 decommissioned mud pits are located on 28 drill pads at the WIPP
facility. They were used for settling drill cuttings out of the drilling fluids being used in drilling holes to support
hydrologic testing and monltoring, potash evaluation, and drilling for hydrocarbons. Each mud pit was approximately
100 feet by 50 feet by & feet. Diesel fuel was added to the drilling mud to reduce dissolution of the water soluble rocks
and to help lubricate the drill rods. 1t is not known how many of the wells were drilled using diesel in the drilling mud.
Each mud pit was lined with a plastic sheet and used for one to two months during drilling, then allowed to dry out.
To tacilitate drying, holes were cut in the bottom of the liner. Once a plit was dry, it was covered with the soll that had
been removed to make the berms and then graded to the original contours. The Individual mud pits in SWMU No. 001
are listed on Table J1-1. It s difficult to determine the exact location of most of the mud pits because of the grading
‘ and revegetation that has taken place.

Many of these mud pits were the result of exploration activity that was conducted prior to the selection of the area for
the WIPP facility and, therefore, were not created by DOE in support of the WIPP Project. All such locations are
indicated in Table J1-1

Waste Description

Materials in the mud pits consisted of sodium- and potassium chloride-saturated brine to which starch, bentonite gel,
and diesel fuel were added; drill cuttings; metal cuttings; trace amounts of hydraulic fluid, grease, and motor oil; and
the plastio liner.

Release Information

Potential releases from each of the drill sites occurred when the mud pits were drained by cutting holes in the liner.
The materials released consisted of saturated brines, which are not considered hazardous under RCRA. All of the
solids confined in the plastic liner of the mud pits were buried when the pits were covered with soll and graded.

~ Appendix J1
PTB:168A.J1/ 3/92



A 4

WIPP RCRA Part B Application
DOE/WIPP 91-005

Revision 1
TABLE J1-1
SWMU DATA - MUD PITS
SIZE OF
: # OF DRILL PAD
SWMU LOCATION! HOLE # PITS? PERIOD OF USE WELL STATUS (ACRES)
001-a SW, NE, NE, 29 H-1 1 §/76 - 6/76 Open 8
001-b SW, NE, NW, 29 H-2a 3 2777 & 5/84 Sampled oncevyr. 3
H-2b1 77 Sampled oncelyr.
H-2b2 7/83 & 5/84 Open
H-2¢ 2/77 & 8/83 Open
001-c NE, NE, SE, 29 H-3b1 3 8/76 & 4/86 Sampled onceryr. 3
H-3b2 11/83 Open
H-3b3 1/84 Sampled oncelyr.
001d SE, NE, NE, 15 H-5a 2 6/78 Open 3
H-5b 6/78 Sampled once/yr.
H-5¢ 6/78 Sampled oncayr.
P-21 10/76 Plugged
001-¢ NW, NW, Nw, 18 H-6a 2 7778 Open 6
H-6b 7/78 Sampled oricalyr.
H-6¢ 6/78 Sampled oncalyr.
P-13 976 Plugged
N SE, NE, SE, 33 H-11b1 2 8/83 Open 1
H-11b2 11/83 Open
H-11b3 1/84 Sampled onceryr.
P-9 9/76 Plugged
0019 SW, SW, 8w, 29 H-14 2 86 Sampled once/3 yrs, 1
P-1 8/76 Plugged
001-h NE, NE, NE, 28 H-15 1 10/86-11/86 Sampled once/3 yrs. 1
001-i NE, NW, NW, 20 H-18 1 11/87 Sampled once/3 yrs, 1
001+ SE, SE, SW, 20 P-3 * 8/76-9/76 Plugged 172
001-k SE, SW, SE, 28 P4 1 8/76-9/76 Plugged 3/4
0011 SE, SE, SE, 17 P-5 3 9/76 Plugged 6
WIPP-12 11/78 & 10/85 Open
001-m SW, SW, NW, 20 P-6 1 %76 Plugged 1
001-n SW, SW, sw, 31 P-15 1 10/76 Plugged 1
0010 ? NW, NE, SW, 15 Badger Unit 1 1974 Plugged 2
001-p 2 SW, NE, SW, 34 Cotton Baby | 1 1973-1974 Plugged 3
001-q SE, SE, SE, 28 DOE-1 2 1982 Open 3
Chapter J

PTB-167T/J-1
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WIPP RCRA Part B Permit Application
DOE/WIPP 91-005

Revision 1
TABLE J1-1
SWMU DATA - MUD PITS
(CONTINUED)
TiZE OF
# OF DRILL PAD
SWMU LOCATION' HOLE # PITS? PERIOD OF USE WELL STATUS (ACRES)
001-r 3 NE, NE, SE, 34 D-123 1 Unknown (pre-1975) | Plugged 172
001-s SE, SE, SE, 20 ERDA-9 1 4776 - 6/76 Open 2
001-t 2 SE, SE, SW, 30 IMC-374 1 Unknown (pre-1975) | Plugged 1
001-u 3 NW, NW, NW, 20 IMC-376 1 Unknown (pre-1975) | Plugged 1
001-v 3 SE, SE, SW, 22 IMC-456 1 Unknown (pre-1975) | Plugged 1
001-w 2 SE, SW, SW, 27 IMC~457 1 Unknown (pre-1975) | Plugged 1
001-x NW, NE, SW, 17 WIPP-13 2 878 & 10/85 Open 4
001.y NW, NW, NW, 21 WIPP-18 2 4/78 & 10/85 Open 1
001-2 SW, SW, NW, 21 WIPP-19 2 5/78 & 10/85 Sampled once/yr. 1
001-aa SW, NW, SW, 21 WIPP-21 2 5/78 & 10/85 Open 3
001-ab NW, NW, SW, 21 WIPP-22 2 5/78 & 10/i25 Open 1
==
' All of the mud pits are in T22S, R31E. The location column gives the 1/4 of the 1/4 of the 1/4 of the section.
2 probabla number of mud pits. Many of the drill pads were used to drill several holes, requiring the use of more than one mud pit.
3

Chapter J
PTB-167T/J-1

These are wells that were not drilled at the request of DOE; they were drilled for hydrocarbon and potash exploration.
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WIPP RCRA Part B Permit Application

DOE/WIPP 91-005

Revision 1

002 SALT AND TOP SOIL STORAGE AREAS
Unit Type: Storage Areas

Unit Use: Storage
Operational Status: Active

Use Period: 1981-present
Materials Managed: Solid Waste
Hazardous Release: None

Radioactive Release: None

Information source(s): Process knowledge

Annual aerial photos
Westinghouse, 1984

Unit Description

Refer to Figure J-1 for location. Two areas have been used for salt storage at the WIPP facility. The older area
(002-a), located due east of Zone |, was active during the early excavation phases of the underground, starting in 1981.
This area holds about 155,000 cubic yards of =alt and covers about 7 acres. It was used until the main salt storage
area (002-b) became active in April, 1984, This salt storage area, located north of Zone |, is still active, contains about
402,000 cubic yards of salt, and covers about 15 acres. Berms and a holding pond are used to control run-off from
the main salt storage area, but just a berm is used for the older area.

Two other areas have been used to store top soil from the WIPP facility. The first area (002-c), first used in 1981, was
located 470 feet due east of the Salt Handling Shatt and covered approximately three acres. Most of this stockpile has
besn covered by the expansion of Zone |; the east end of it is still visible at the eastern boundary of Zone I. A second
area (002-d), located on the sast side of SWMU No. 002-a, has been used since 1281 to store the top soil removed
to clear the salt pile location. It covers about 3.1 acres,

Waste Description

Based on process knowledge, material stored at the salt storage sites is primarily salt with trace amounts of hydraulic
oil, motor oil, diese!, and scrap steel. The impurities in the salt are from the heavy equipment used for excavation of
the repository and transpert of the salt to the salt pile. Material stored at the top soil storage areas is only top soil.

Release Information

Releases of RCRA hazardous waste or hazardous constituents have not occurred at these sites. There is an area of
vegetation kill along the outer edge of the berm near the older salt storage area that appears to have been caused by
the salt. The maximum extent of the vegetation kill was an area of approximately 50 feet by 100 feet. The vegetation
kill area is decreasing in size as it recovers.

Appendix J1
PTB:168A.J1 3/92



WIPP RCRA Part B Permit Application
DOE/WIPP 91-005
Revision 1

003 LANDFILLS
Unit type: Landfill
Unit use: Disposal
Operational status: Active
Use period: 1976-present
Materials managed: Solid Waste
Hazardous release: None
Radioactive release: None
Information source(s): Annual aerial photos
DOE, 1988
Flynn, 1989

Westinghouse, 1991a

Unit Description

Refer to Figure J-1 for location. Two areas have been used as landfills at the WIPP facility. The older location, called
the Brinderson Landfill (003-a), is located 1 mile due south of Zone |. Prior to use as a landfill, the area was used as
a quarry for road bed materials. It was an active landfill from 1976 to January 1988 and covers about 4 acres. The
closure of the Brinderson Landfill was approved by the U.S. Department of Interior, Bureau of Land Management (BLM).
Since it was closed, the Brinderson Landfill has been covered over and reseeded. The new landfill (003-b) is located
1/2 mile south of Zone |, The new construction landfill is actually two landfilis. One, to the south of the current one,
was excavated on BLM land and operated under a BLM permit until 1989. It was closed at the request of the BLM and
a new landfill was opened on land designated by the BLM as part of the DOE Exclusive Use Area in Public Land Order
6403. Ground was first broken for the new landfill area in November, 1982; It is still active and covers about 15 acres.
All necessary permits were obtained from the BLM for both landfills.

Waste Description

Both of the landfills have been used to bury construction debris consisting of foundation excavation soils, waste
concrete, scrap wood, and metal. In addition, it has been reported that small amounts of non-construction debris (most
likely office wastes) were dumped in the Brinderson Landfill. No asbestos materials are known to have been disposed
of in the landfills. Administrative controls in WP 02-5, Nonradioactive Hazardous Materials Environmental Compliance
Manual, prohibit the disposal of RCRA hazardous waste or hazardous constituents in the construction landfill
(Westinghouse, 1991a).

Release Information

Releases of RCRA hazardous waste or hazardous constituents have not occurred at these sites.

PTB:168A.J1/3 3/92
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WIPP RCRA Part B Permit Application

DOE/WIPP 91-005

Revision 1

004 STORAGE YARDS

Unit type: Storage Areas

Unit use: Storage

Operational status: Active

Use period: 1976-present

Materials managed: . Solid Waste
Hazardous Waste
Oils

Hazardous release: Potential

Radioactive release: None

Information source(s): Process knowledge

Annual aerial photos
Sampling/aboratory analysis data
Westinghouse, 1892a

Unit Description

Refer to Figure J-1 for location. Two areas outside of Zone | are presently used for storage. One storage yard, the
portacamp (004-a), is located about 1,000 feet southeast of Zone i. The yard is used to store construction and
maintenance materials, inctuding approximately 100 drums of virgin petroleum products, and as temporary storage for
wastewater and waste oils awaiting laboratory analysis. The waste oils are recycled if free of hazardous contamination.
The area is approximately 2 acres in extent and has been active since 1976. The other area, the reclaimables yard
(004-b), is located 1/2 mile due south of Zone |, just east of the new landfill (SWMU No. 003-b). The yard is about 1/2
acre in extent and is used as temporary storage for materials that can be recycled or reclaimed. i has been in use
since February, 1987.

Waste Description

The wastes stored at the portacamp are water contaminated with motor oil, hydraulic oil, and diesel fuel from the vehicle
wash bays; used hydraulic oil; used motor oil; glycol-based oils; used antifreeze; and discontinued oils. in 1987, the
excess chemical grout from grouting the Exhaust Shaft and the Waste Handling Shaft was stored in this yard prior to
being shipped off site for disposal as hazardous waste,

The materials in the reclaimables yard consist of used batteries, empty 55-gallon drums, and scrap metal. Some of
the 55-gallon drums are used for fork-truck practice and are filled with caliche or lead peliets.

Release Information

There have been no releases of RCRA hazardous waste or hazardous constituents from either area; however, small
areas of stained soil under the pallets where the virgin petroleum products are stored indicate there have been minor
releases of oil and petroleum products (non-RCRA regulated materials) from the drums. Any releases from the area
used for staging wastewater and waste oils are remediated as per the applicable WIPP facility procedure. Materials
collected from the remediation activies are managed in accordance with procedures in WP 02-6 and 02-7
(Westinghouse, 1992a). '

Ao alies Ve
WO A v
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WIPP RCRA Part B Permit Appliication
DOE/WIPP 91-005.
Revision 1

005 CONCRETE BATCH PLANTS
Unit type: Concrete Batch Plants

Unit use: Storage/Production

Operational status: Decomissioned

Use period: 1984-1989

Materials managed: Solid Waste

Hazardous release: None

Radioactive reiease: None

Information source(s): Process knowledge

Annual aerial photos

Unit Description

Refer to Figure J-1 for location, Three areas at the WIPP facility have been used as temporary locations for cement
batch plants. The first area (005-a) was located in the southeast corner of Zone | where the Waste Handling Building
is now located. It was active from early 1984 to December, 1984. The second area (005-b) was located just west of
Zone | and the main salt storage area (SWMU No. 002-b) and the evaporation pond (SWMU No. 007-c). It covers
about 2 acres and was active from late 1988 to @arly 1989, Since the plant has been removed from this location the
area has been reclaimed. The south of Zone |, next to the drill pad for well H-1 (SWMU No. 001-a). It covers about
5 acres, was active from January, 1985 to early 1987, and is currently used as an aggregate storage area.

Waste Description

Releases of RCRA hazardous waste or hazardous constituents have not occured at these sites. The waste consists
of small amounts of spilled concrete and possibly trace amounts of motor oil and grease that leaked from the trucks
and equipment.

Release Information

The only releases from these sites consist of spillage that occurred during filling of the trucks and stockpiling materials.
The material released was water mixed with concrete, sand, and gravel and is considered nonhazardous. In addition,
trace amounts of non-RCRA regulated motor oil, grease, and diesel may have leaked from the trucks during loading.
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006 HOLDING PONDS
Unit type: Holding Ponds

Unit use: Storage/Settling

Operational status: Decommissioned

Use period: 1981-1984

Materials managed: Solid Waste

Hazardous release: None )
Radioactive release: " None

Information source(s): Process knowledge

Annual aerial photos
Westinghouse, 1984

Unit Description

Refer to Figure J-2 for location. During the drilling of the first two shafts at the WIPP facility, brine was used as a
drilling fluid and each shaft had a separate holding pond for the brine. The holding pond for the Exploratory Shaft
(006-a), now calied the Salt Handling Shaft, covered 1-1/2 acres, was about 10 feet deep, and was located 75 feet east
of the current Salt Handling Shaft. This pond was active from June 1981 to April 1883, The holding pond for the
Ventilation Shaft (006-b), the current Waste Handling Shatt, covered 1/2 acre and was 10 feet deep. It was located
115 feet west of the current Waste Handling Shaft. It was active from December 1981 until late 1984, Both ponds were
allowed to dry and were then covered with soil. Both areas were later excavated for construction purposes. The
Engineering Building was constructed on top of 006-a and the Waste Handling Building was constructed on top of
006-b.

Waste Description

Based on process knowledge, material stored in the holding ponds consisted of saturated brine with bentonite added,
drill cuttings, and trace amounts of hydraulic oil and grease that may have leaked from the drilling equipment. The solid
material left in the mud pits after drilling still contained a high percentage of water at the time they were covered. This
resulted in a gelatinous material consisting of the drill cuttings, bentonite, and water being encountered during
excavation for the Engineering Building foundation. The gelatinous material was excavated and disposed of in the
construction landfill.

Release information

Releases of RCRA hazardous waste or hazardous constituents have not occurred at these sites. Potential releases
from these ponds may have occurred because holes were cut in the lining after the water had evaporated. The holes
were cut to prevent the ponds from holding water after they were covered over. The solids confined in the plastic liner
of the holding ponds were buried when the ponds were covered with soil and graded, The material released was
sodium-and potassium-saturated brine, which is considered nonhazardous.
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007 EVAPORATION PONDS
Unit type: Evaporation Ponds

Unit use: Storage/Disposal

Operational status: Active

Use period: 1981-present

Materials managed: Solid Waste

Hazardous release: None

Radioactive release: None

Information source(s): Annual aerial photos

Westinghouse, 1984

Unit Description

Refer to Figure J-1 for location. Three ponds have been used for evaporation of water. The oldest pond (007-a) was
located in the southwest corner of Zons |. It covered about 1/2 acre and was about 4 feet deep. tt received water from
the employee showers in temporary buildings and was active from 1981 to 1983. The area is presently covered by the
Waste Handling Building and the paved area southwest of the Waste Handling Building. Another pond (007-b), which
also received water from the showers, was located about 770 feet due west of the Waste Handling Shaft. This pond
was present from late 1983 to early 1984. The third pond (007-c) is used to collect run-off from the main salt storage
area. It is located on the west side of the main salt storage area (SWMU No. 002-b), covers 3 acres, and is 5 feet
deep. H has been active since May 1984.

Waste Description

Based on process knowledge, the waste in the inactive ponds (007-a and 007-b) consisted of water cortaining soap,
nonhazardous cleaning solutions, and trace amounts of oil. The third pond (007-c) receives runoft from the main salt
storage area, consisting primarily of unsaturated salt brine.

Release information

Releasas of RCRA hazardous waste or hazardous constituents have not occurred at this site,
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008 SURFACE SATELLITE ACCUMULATION AREAS
Unit type: Storage Areas
Unit use: Storage
Operational status: Active
Use period: 1988-present
Materials managed: Hazardous Waste
Solld Waste
Hazardous release: None
Radioactive release: None

Information source(s):

Unit Desoaription

Process knowledge

Waestinghouse, 1992a
Westinghouse, 1992b
Westinghouse, 1991b

Refer to Figure J-2 for location. The satellite accumulation areas on the surface all use DOT-approved containers for

storing all hazardous waste. Specifics of the satellite acoumulation areas are listed on Table J1-2.

Waste Description

The wastes collected in surtace satellite accumulation areas consist of chlorinated solvents, motor oll, hydraulic oil, oily
rags, aerosol cans, antifreeze, and developing fluid. Satellite accumulation areas are managed (e.g., inspected, sample
collection and analysis) in accordance with procedures in WP 02-6 and 02-7, Resource Conservation and Recovery
Act (RCRA) Compliance Manual (Westinghouse, 1992a). Corrective actions for potential releases are described in
WP 02-8, WIPP Spill Prevention, Control, and Countermeasures Plan (Westinghouse, 1991h) (for nonhazardous

releases) and WP 02-12, WIPP Contingency Plan (Westinghouse, 1992b) (for hazardous releases).

Release Information

Releases of RCRA hazardous waste or hazardous constituents have not occurred aat these sites.
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TABLE J1-2
SWMU DATA - SURFACE SATELLITE ACCUMULATION AREAS
Date
SWMU | Started Location Status Material Stored
— e omcramned]
008-a 1988 Maintenance Warehouse Bidg, 455 Active Chlorinated solvents, oily rags, aerosol
cans
008-b 1988 Outside Bkig. 455, east side Active Spent olls, solvents, olly rags, aerosols
008-¢ 1988 Sandia Calbration Lab Bidg. 993 Active Aerosols and solvents
008-d 1989 Sardia Cable Shop Bldg. 911G Active Aerosols and solvents
008-0 1988 Security Armory Bldg. 473 Active Powder solvents, gun oll, olly rags
008-f 1987 Drafting Area Engineering Bldg, 486 Active Solvent concentrates, developing fluid,
aerosols
008-g April Emergency Services Bldg. vehicle * Active Water with solvents and minor amounts of
1989 wash bay motor oil, grease, and hydraulic oll
008-h Unknown | Overpack Repair Room Bidg. 411 Active Derived waste
J1
PTB-164/T-J 3/92



WIPP RCRA Part B Permit Application
DOE/WIPP 91-006
Revislon 1

009 UNDERGROUND SATELLITE ACCUMULATION AREAS

Unit type: Storage Areas

Unlt use! Storage

Operational status: Active

Use period: 1983-present

Materials managed: Hazardous Materlals
Hazardous Waste
Solid Waste

Hazardous release: None

Radloactive release: None

Information source(s): Process knowledge

Westinghotise, 1992a
Westinghouse, 1992b
Waestinghouse, 1991b

Unit Description

Refer to Figure J-3 for location. The underground satellite accumulation areas are located at various locations in the
waste repository. The satellite accumulation areas in the underground all use DOT-approved containers for storing all
hazardous waste. Unit information for these areas Is provided in Table J1-3.

Waste Description

The materials stored in the underground satellite accumulation areas are nonradioactive, site-generated wastes that
include new and used storage batteries; waste motor oll; waste hydraulic oll; naphtha-based solvents; oily rags;
aerosols; wastewater contaminated with motor oll; grease; diesel; hydraulic oll and salt; and silicon grout. Satellite
accumulation areas are managed (e.g., inspected, sample collection and analysis) in accordance with procedures in
WP 02-6 and 02-7, Resource Conservation and Recovery Act (RCRA) Compliance Manual (Westinghouse, 1992a).
Corrective actions for potential releases are described in WP 02-8, WIPP Spill Prevention, Control, and
Countermeasures Plan (Westinghouse, 1991b) (for nonhazardous releases) and WP 02-12, WIPP Contingency Plan
(Westinghouse, 1992b) (for hazardous releases).

Release Information

Releases of RCRA hazardous waste or hazardous consituents have not ocourred at these sites.

Appendix J1
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SWMU Dates Location Status Materlal Stored
009-a 1988-present | S1300/W30 Maintenance Shop | Active | Naphtha-based solvents, olly rags, asrosols
009-b 1990-present | E300 Experimental Programs Active | Aerosols
Shop
009-c 1989-present | S1300/W170 Intersection Active | Storage batterles, waste oil
009-d 1989-present | West End of S1300 Active | Petroleum, oli, lubricants storage and 1 drum
of waste oll
009-e 1988-present | S1000 Tool Room Active | Storage batteries
009-f 1990-present | S1960 Storage area Active | Silicon grout, purple K (fire extinguishing
agent), rockbolts
009-g 1990-present | S1600/W30 Underground Active | Water contaminated with salt, grease,
Wash Rack hydraulic oil, motor oil, and diesel
008-h 1990-present | S1000/E140 Active | O.y rags, naphtha-based solvents, aerosols
. 008-i 1989-present | N780 Shop Active | Aerosols, oily rags
009-§ 1983-1988 SPDV Rm. 1 Old Maintenance | Inactive | Olly rags, naphtha-based solvents, aerosols,
Shop used oil
009-k 1983-1988 SPDV Rm. 2 Storage Area Inactive | Scrap metal, portable brine sump
009-| 1983-1988 SPDV Rm. 4 Storage Area Inactive | Drill cora, rock cutting oll (for rock saw), scrap
metal, grout, solvent, cement
009-m 1983-1988 West End N1420 Inactive | Scrap metal, waste oll, solvents, grout,
cement, blasting powder
009-n — Panel 1 undesignated inactive | Derived waste
Appendix J1
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010 ! SHAFT SUMPS

Unit type: Shaft S\\‘.lmps

Unit use: Collection/Storage

Operational status: Active

Use period: 1981-present

Materlals managed: Solld Waste
Hazardous Waste

Hazardous release: None

Radioactive release: None

Information source(s): Process knowledge
Westinghouse, 1984
DOE, 1987

Unit Description

Refer to Figure J-3 for location, Four shafts have been completed to the WIPP acility underground. The Salt Handling
and the Waste Handling Shatts have sumps (010-a and 010-b) that extend below the facllity horizon (148 feet and
119 feet, respectively). The sumps have been cut into the salt of the repository and have not been lined. The other
two shatfts, the Exhaust Shaft and the Alr Intake Shatft, end at the facility horizon and do not have sumps, The bottoms
of these shafts are 010-c and 010-d, respectively. The bottoms of all four shafts have received construction debris,
The Salt Handling and Waste Handling Shafts have been grouted and there Is no wastewater acoumulation. The solid
material cleaned up from the bottom of the shatts without sumps Is disposed of on the main salt storage area. The Alr
Intake Shatt currently receives brine from the Rustier Formation. On January 17, 1992, the New Mexico Environment
Department issued an approved Discharge Plan to expand the WIPP sewage facility. The discharge plan allows for
the disposal of Air Intake Shaft brine waters in the evaporation lagoon and the expanded sewage facility. Uritil the new
sewage lagoon expansion is complete, the discharge plan permits the disposal of wastewater generated by observation
well pumping at the site in the evaporation basin (SWMU No. 007-c), west of the main salt storage area (SWMU
No. 002-b). Unit information for these SWMUs s listed on Table J1-4. Engineering drawings of the Waste Handling
and Exhaust Shafts are included in Appendix D3 of this permit application.

Waste Description

The wastes consist of welding debris, scrap steel, concrete from the shatft lining, cement grout, chem grout, greass,
wash water, brine from the Rustler Formation, and salt.

Release Information

Releases of RCRA hazardous waste or hazardous constituents have not ocourred at these sites.
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*Location and
SWMU Dates Description Status Material Stored
010-a 1881 | 0/0 Sump axtends 148 feet | Active | Waelding residue, scrap wood and m: tal, sal,
Salt Handling Shatt below the facllity horizon. class C cement, chem-seal, bentonite, grease,
oll
010-b 1982 | S400/E30 Sump extends Active | Concrete, sak, cement grout, chem yrout,
Waste Handling Shaft 119 feet below the facility brine from Rustler Formation, wash water,
horizon, greass, oll

010-¢ 1985 | S400/E480 The shaft ends Active | Salt, concrete, cement grout, chem grout,

Exhaust Shaft at the facllity horizon, brine from Rustler Formation, grease, oil

otod 1989 | 0/W620 The shaft ends at Active Salt, brine from Rustler Formation, concrete,
L_i" Intake Shaft the facility horizon. grease, oll

*All locations given by underground coordinates.

. Appendix J1
PTB-164/T-J

3/92



WIPP RCRA Part B Permit Application
DOE/WIPP 91-005
Revision 1

011 SEWAGE TREATMENT FACILITY
Unit type: Sewage Treatent Facility
Unit use: Treatment
Operational status: . Active
Use period: May 1985-present
Materials managed: Sanitary Waste
Suspected Solid Waste
Hazardous release: None
R.dioactive release: None
Information source(s): Process knowledge

Waestinghouse, 1992a
Unit Description

Refer to Figure J-1 for location. The sewage treatment facility consists of five ponds, primary cells 1A ard 2A, polishing
cells 1B and 2B, and the effiuent pond. The primary and polishing cells are lined with Dynaloy and each has a capacity

“of 9,250 gallons. The facility is located about 1/4 mile southwest of Zone | and covers an area of about 4 acres. No

chemicals are added to the effluent for treatment. The effluent pond is unlined and has a capacity of 18,500 gallons.
A discharge plan for the WIPP facility was submitted to the New Mexico Environment Department on January 7, 1992,
The discharge plan identifies all WIPP facility discharge streams. The New Mexico Environment Department approved
the plan on January 17, 1992.

Waste Description

The sewage treatment facility treats sanitary waste. Neutralized film daveloper, solvents, and oils are reported to have
been disposed of through this system in the past.

Rolease information

Releases of RCRA hazardous waste or hazardous constituents have not occurred at this site. The releases from this
unit ara pan of the treatment process and consist of infiltration of the water from the unlined effluent pond. The water
is considered nonhazardous. The water undergoes routine sampling and analysis as described in WP 02-6 and 02-7.
If hazardous constituents are detected, the water will be handled as site-generated hazardous waste in accordance with
procedures in WP 02-6 and 02-7 (Westinghouse, 1992a).

Appendix J1
PTB:168A.J1 3/92



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

Revision 1
‘ 012 NONMAZARDOUS SOLID WASTE COLLECTION BINS
Unit type: Collection Bins
Unit use: Storage
Operational status: Active
Use period: Jan. 1985-present
Materials managed: Nonhazardous Waste
Hazardous release: None
Radi 'active release: None
information source(s): Process knowledge

Unit Description

Not shown on figure. There are two 30-cubic-yard rolloff bins and eighteen &-cubic-yard end dump bins located at
various locations around the WIPP facility. These units are portable and their locations vary. After it is collected, the
waste is disposed of at the Dark Canyon Landfill located south of the city of Carlsbad. These solid wastes do not
contain RCFRA-regulated hazardous waste or hazardous constituents,

Waste Description

Nonhazardous solid waste is collected in the bins at the WIPP facility.

Release Information

‘ Releases of RCRA hazardous waste or hazardous constituents have not sccurred at these sites.
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DOE, see U.S. Department of Energy.

Flynn, D. T., (ed.), 1989, "Annual Site Environmental Report for the Waste Isolation Pilot Plant,
1988," DOE/WIPP 89-005, U.S. Department of Energy, Carlsbad, New Mexico.

Seward, P. D., 1982, "Abridged Borehole Histories for the Waste Isolation Pilot Plant Studies,"
SAND82-0080, Sandia National Laboratories, Albuquerque, New Mexico.

U.S. Department of Energy (DOE), 1988, "Annual Site Environmental Report for the Wasfe
Isolation Pilot Plant, CY 1987," DOE/WIPP 88-009, U.S. Department of Energy, Carisbad, New
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U.S. Department of Energy (DOE), 1987, "Geotechnical Field Data and Analysis Report, July
1986 - June 1987," DOE/WIPP 87-017, U.S. Department of Energy, Carisbad, New Mexico.

U.S. Geologica! Survey (USGS), 1978, "Test Drilling for Potash Resources: Waste Isolation Pilot
Plant, Eddy County, New Mexico,” Open File Report 78-592, U.S. Geological Survey.

USGS, see U.S. Geological Survey.
Westinghouse, see Westinghouse Electric Corporation.
Westinghouse Electric Corporation (Westinghouse), 1992a, "Resource Conservation and

Recovary Act (RCRA) Compliance Manual," WP 02-6 and 02-7, Westinghouse Waste Isolation
Division, Carisbad, New Mexico.

Waestinghouse Electric Corporation (Westinghouse), 1992h, "WIPP Contingency Plan,” WP 02-12,
Westinghouse Waste Isolation Division, Carlsbad, New Mexico.

Waestinghouse Electric Corporation (Westinghouse), 1991a, "Nonradioactive Hazardous Materials
Environmental Compliance Manual,” WP 02-5, Westinghouse Waste Isolation Division, Carisbad,
New Mexico.

Waestinghouse Electric Corporation (Westinghouse), 1991b, "WIPP Spill Prevention, Control, and
Countermeasures Plan,” WP _02-8, Westinghouse Waste Isolation Division, Carisbad, New
Mexico.
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APPENDIX K1
ENVIRONMENTAL PROTECTION STANDARDS

This appendix, while not all-inclusive, includes major federal Executive Orders, statutes, and
implementing regulations. Those that are applicable, or potentially applicable, to the WIPP
v facility are indicated by an asterisk.

1. Executive Orders (EQ)
a. EO 11987, Exotic Organisms.
b. EO 11988, Floodplain Management.
c. EO 11989, Off-Road Vehicles on Public Lands.*
d. EO 11990, Protection of Wetlands.
e. EO 11514 and EO 11991, Protection and Enhancement of Environmental
Quality." -
f. EO 11593, Protection and Enhancement of the Cultural Environment.”
g. EO 12088, Federal Compliance with Pollution Control Standards.*
h. EO 12146, Management of Federal Legal Resources.”
i

EO 12342, Environmental Safeguards on Activities for Animal Damage Control
on Federal Lands.” :

IR EO 12344, Naval Nuclear Propul'sion Program.
k. EO 12580, Superfund Impleme.tation.

2. The National Historic Preservatior, Act of 1966, As Amended*

a. 36 CFR Part 800, Protec'.on of Historic and Cultural Properties.”
b. 43 CFR Part 7, Protection of Archaeological Resources.”

3. Title 42 U.S.C. secs. 7401 et seq., The Clean Air Act, As Amended*

a. 40 CFR Part 50, National Primary and Secondary Ambient Air Quality
Standards.”

b. 40 CFR Part 52, Approval and Promulgation of Implementation Plans.
c. 40 CFR Part 53, Ambient Air Monitoring Reference and Equivalent Methods.*
d. 40 CFR Part 58, Ambient Air Quality Surveillance.”
e. 40 CFR Part 60, Standards of Performance for New Stationary Sources.*
f. 40 CFR Part 61, National Emission Standards for Hazardous Air Poilutants.”
g. 40 CFR Part 65, Delayed Compliance Orders.
h. 40 CFR Part 66, Assessment and Collection of Noncompliance Penalties by
EPA.
Appendix K1
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j.

40 CFR Part 69, Special Exemptions from Requirements of the Clean Air Act.
40 CFR Part 81, Designation of Areas for Air Quality Planning Purposes.*

coop

@ ™0

S w—
3 .

av o3 3

n =

N <

aa.

Appendix Ki
PTB-106.K1/2

uuuuuuuu

33 CFR Pam 143457 Control of Pollution by Oil and Hazardous Substances.*
33 CFR Part 159, Marine Sanitation Devices.

33 Parts 320, 322-329, Permit Programs Regulations.*

40 CFR Part 109, Criteria for State, Local, and Reuaional Oil Removal
Contingency Plans.

40 CFR Part 110, Discharge of Oil.

40 CFR Part 112, Oil Pollution Prevention.

40 CFR Part 113, Liability Limits for Small Onshore Storage Facilities.

40 CFR Part 114, Civil Penalties for Violation of Oil Pollution Prevention
Regulations.

40 CFR Part 116, Designation of Hazardous Substances.”

40 CFR Part 117, Determination of Reportable Quantities for Hazardous
Substances.”

40 CFR Part 121, State Certification of Activities Requiring a Federal License
or Permit.

40 CFR Part 122, EPA Administered Permit Programs: The National Pollutant
Discharge Elimination System.

40 CFR Part 125, Criteria and Standards for the National Po'lutant Discharge
Elimination System.

40 CFR Part 129, Toxic Poliutant Effluent Standards.

40 CFR Part 131, Water Quality Standards.

40 CFR Part 133, Secondary Treatment Regulation.

40 CFR Part 136, Guidelines Establishing Test Procedures for the Analysis of
Pollutants.

40 CFR Part 140, Marine Sanitation Device Standard.

40 CFR Parts 220-225, 227-229, Ocean Dumping Regulations and Criteria.
40 CFR Part 230 sec. 404(b)(1) Guidelines for Specification of Disposal Sites
for Dredged or Fill Material. ﬁ

40 CFR Part 231 sec. 404(c) Procedures. \

40 CFR Part 401, General Provisions for Effluent (Guidelines and Standards
(Note: 40 CFR sec. 401.14, Cooling Water Intake Structurcs).

40 CFR Part 403, General Pretreatment Regulations for Existing and New
Sources of Pollution.

40 CFR Part 413, Electrog:ating Point Source Category.

40 CFR Part 423, Steam Electric Power Generating Point Source Category.
40 CFR Part 457, Explosives Manufacturing Point Source Category.

40 CFR Part 459, Photographic Point Source Category.
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5. Title 42 U.S.C. secs. 300 F et seq., The Safe Drinking Water Act, As Amended

®oo T

f.
g.

40 CFR Part 141, National [Interim] Primary Drinking Water Regulations.

40 CFR Part 142, National Primary Drinking Water Regulations Imp

lementation.

40 CFR Part 143, National Secondary Drinking Water Regulations.

40 CFR Part 144, Underground Injection Control Program.

40 CFR Part 146, Underground Injection Control Program:
Standards.

40 CFrs Part 147, State Underground Injection Control Programs.
40 CFR Part 149, Sole Source Aquifers.

Criteria and

6. Title 16 U.S.C. secs. 1451 et seq., The Coastal Zone Management Act of 1972, As

Amended

a.

15 CFR Part 921, NOAA (National Oceanographic and ‘Atmospheric

Administration) Guidelines on Estuarine Sanctuaries.

b. 15 CFR Pant 923, NOAA Coastal Zone Management Program Approval
Regulations.

c. 15 CFR Part 930, NOAA Regulations on Federal Consistency with Approval
Coastal Management Program.

d. 15 CFR Part 931, NOAA Regulations on Coastal Energy Impact Program.

7. Radiation Protection

a. 10 CFR Part 712, Grand Junction Remedial Action Criteria.

b. 40 CFR Part 190, Environmental Radiation Protection Standards for Nuclear
Power Operations.

c. 40 CFR Part 191, Environmental Radiation Protection Standards for
Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic
Radioactive Wastes.*

d. 40 CFR Part 192, Health and Environmental Protection Standards for Uranium

and Thorium Mill Tailings.

8. Title 42 U.S.C. secs. 9601 [9615] et seq., The Comprehensive Environmental

Response, Compensation, and Liability Act of 1980, As Amended*

a.

b.
c.

Annandix K1
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40 CFR Part 300, National Oil and Hazardous Substances Pollution

Contingency Plan.
40 CFR Part 302, Designation, Reportable Quantities, and Notific

Liability Act (CERCLA) Arbitration Procedures.

ation.*

40 CFR Part 305, Comprehensive Environmental Response, Compensation, and
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q.
e.
9.

40 CFR Part 306, Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Natural Resources Claims Procedures.
43 CFR Part 11, Natural Resources Damage Assessments.

Title 7 U.S.C. secs. 136 et seq., The Federal Insecticide, Fungicide, and Rodenticide

Act, As Amended

a.

b.

c.

d.
e.

40 CFR Part 162, Regulations for the Enforcement of the Federal Insecticide,
Fungicide, and Rodenticide Act.

40 CFR Part 165, Regulations for the Acceptance of Certain Pesticides and
Recommended Procedures for the Disposal and Storage of Pesticides and
Pesticides Containers.”

40 CFR Part 166, Exemption of Federal and State Agencies for Use of
Pesticides Under Emergency Conditions.*

40 CFR Part 170, Worker Protection Standards for Agricultural Pesticides.

40 CFR Part 171, Certification of Pesticide Applicators.

10. Title 42 U.S.C. secs. 6901 et seq., The Resource Conservation and Recovery Act of

1976, As Amended*

a.
b.
c.

3 TR
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40 CFR Part 240, Guidelines for the Thermal Processing of Solid Wastes.

40 CFR Part 241, Guidelines for the Land Disposal of Solid Wastes.

40 CFR Part 243, Guidelines for the Storage and Collection of Residential,
Commercial, and Institutional Solid Waste.*

40 CFR Part 244, Solid Waste Management Guidelines for Beverage
Containers.”

40 CFR Part 245, Promulgation Resource Recovery Facilities Guidelines.”
40 CFR Part 246, Source Separation for Materials Recovery Guidelines.*

40 CFR Part 247, Guidelines for Procurement of Products that Contain
Recycled Material.

40 CFR Part 256, Guidelines for Development and Implementation of State
Solid Waste Management Plans.

40 CFR Part 257, Criteria for Classification of Solid Waste Disposal Facilities
and Practices.

40 CFR Part 260, Hazardous Waste Management System: General.”

40 CFR Part 261, Identification and Listing of Hazardous Waste.*

40 CFR Part 262, Standards Applicable to Generators of Hazardous Waste.*
40 CFR Part 263, Standards Applicable to Transporters of Hazardous Waste."
40 CFR Part 264, Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities."

40 CFR Part 265, Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities.”
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p. 40CFR Part 266, Standards for the Management of Specific Hazardous Wastes
and Specific Types of Hazardous Waste Management Facilities.

q. 40 CFR Part 267, Interim Standards for Owners and Operators of New

'~ Hazardous Waste Land Disposal Facilities.

r. 40 CFR Part 268, Land Disposal Restrictions.*

s. 40 CFR Part 270, EPA Administered Permit Programs: The Hazardous Waste
Permit Program.”

t. 40 CFR Part 272, Approved State Hazardous Waste Management Programs.*

u. 40 CFR Part 280, Underground Storage Tanks.*

11. Title 16 U.S.C. secs. 1531 et seq., The Endangered Species Act of 1973, As
Amended*

a. 50CFR Part 17, Fish and Wildlife Service List of Endangered and Threatened
Wildlife and Plants.*

12. Title 15 U.S.C. secs. 2601 et seq., The Toxic Substances Control Act, As Amended*

a. 40CFRPart 761, Polychlorinated Biphenyls (PCBs) Manufacturing, Processing,
Distribution in Commerce, and Use Prohibitions.*

13. Title 42 U.S.C. secs. 4901 et seq., The Noise Control Act of 1972, As Amended

14.  Title 16 U.S.C. secs. 1131 et seq., The Wilderness Act, As Amended

a. 43 CFR Part 19, Wilderness Preservation.
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SUMMARY OF AGREEMENTS BETWEEN DOE AND

THE STATE OF NEW MEXICO

THAT AFFECT THE WIPP ENVIRONMENTAL PROGRAM

Stipulated Agreement on Civil Action No. 81-03€3 JB -- This agreement, approved by the

U.S. District Court when it stayed (held in abeyance) proceedings in the lawsuit against DOE
by the State of New Mexico, was executed on July 1, 1981, The eight-page agreement
assures that a binding, enforceable "consultation and cooperation” agreement will be entered
into by DOE and the state and that DOE will make a "good faith effort" to resolve certain
state off-site concerns (which are coverad in the Supplemental Stipulated Agreement). The
Stipulated Agreement also addresses a number of additional studies and experiments to be
conducted by DOE for the Site Preliminary and Design Validation phase of the WIPP facility.
It was signed by Jeff Bingaman, Attorney General, State of New Mexico, and Myles Flint,
Attorney, U.S. Department of Justice, and issued July 1, 1981, by Juan G. Burciaga, U.S.
District Judge, District of New Mexico.

Agreement for Consultation and Cooperation -- Usually referred to as the "C&C Agreement,"

this agreement is contained in Appendix 4 to the Stipulated Agreement. |t affirms the intent
of the Secretary of Energy to consult and cooperate with New Mexico with respect to state
public health and safety concerns. It was signed in July 1981 by Bruce King, Governor,
State of New Mexico, and James B. Edwards, Secretary, U.S. Department of Energy.

Working Agreement for Consultation and Cooperation, Appendix B, Article 1V, Revision | --

This agreement, Appendix B to the Stipulated Agreement, identifies in Article |V over 60 "key
events" and "milestones” in the construction and operation of the WIPP facllity that must be
reviewed by the state before they are commenced. Many environmental items are included.
It was signed in March 1983 by Robert McNeill, Chairman, Radioactive Waste Task Force,
and R. G. Romotowski, Manager, Albuquerque Operations Office, U.S. Department of
Energy. (Article IV of the Working Agreement was revised on April 8, 1983.)

Supplemental Stipulated Agreement Resolving Certain State Off-Site Concerns Over

WIPP -- This agreement, dated December 27, 1982, addresses five state concerns including
v the need for state "verification" of the WIPP Environmental Monitoring Program. The
state liability (for a nuclear incident), emergency response
preparedness, transportation monitoring of the WIPP facility waste, the WIPP facility
environmental monitoring by the state, and upgrading of state highways. It was signed in
December 1982 by Bruce King, Governor, State of New Mexico, et al.,, and R. G.
Romotowski, Manager, Albuquerque Operations Office, U.S. Department of Energy.

concerns addressed are:

Appendix K
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First Modification to the July 1, 1981, Agreement for Consultation and Cooperation on WIPP

by the State of New Mexico and the U.S. Department of Energy -- This modification was
sighed November 30, 1984, wherein DOE and the state agree to address certain concerns
of the state regarding: (1) the specific mission of the WIPP Project, (2) a demonstration of
retrievability prior to waste smplacement, (3) post-closure control and responsibility,
(4) completion of certain additional scientific testing and reports, (5) compliance with
applicable federal regulatory standards for waste repositorics, and (6) a program for
encouraging and reporting on the hiring of New Mexico residents at the WIPP Project. It
was signed in November 1984 by Joseph Goldberg, Secretary, Health and Environment
Department, State of New Mexico, and R. G. Romotowski, Manager, Albuquerque
Operations Office, U.S. Department of Energy.

Second Modification to the July 1, 1981, Agreement for Consuitation and Cooperation on
WIPP by the State of New Mexico and the U.S. Department of Energy -- Signed August 4,
1987, wherein DOE and the state agree to address certain concerns of the state regarding:
(1) surface and subsurface mining and drilling after closure of the WIPP site; (2) the disposal
of salt tailings at the WIPP site; and (3) compliance with U.S. Environmental Protection
Agency, U.S. Department of Transportation, and U.S. Nuclear Regulatory Commission
regulations. It was signed in August 1987 by Garrey Carruthers, Governor, State of New
Mexico, et al.,, and R. G. Romotowski, Manager, Albuquerque Operations Office, U.S.
Department of Energy.

1988 Modification to the Working Agreement of the Consultation and Cooperation Agreement
Between the U.S. Department of Energy and the State of New Mexico on the Waste Isolation
Pilot Plant -- This modification deleted the sorbing tracer test from the list of required reports
and substituted additional tests. In addition, the state is allowed to operate a fixed-air
sampler in the mine ventilation effluent air stream. It was signed in March 1988 by Kirkland
Jones, Deputy Director, New. Mexico Environmental Improvement Division, State of New
Mexico, et al.,, and R. G. Romotowski, Manager, Albuquerque Operations Office,
U.S. Department of Energy.

Environmental Oversight and Monitoring Agreement -- This agreement states that DOE will
provide additional technical and financial support for state activities in environmental
oversight, monitoring, access, and emergency response to ensure compliance with
applicable federal, state, and local laws at several DOE facilities including the WIPP facility.
It was signed in October 1990 by Garrey Carruthers, Governor, State of New Mexico; Dennis
Boyd, Secretary, Health and Environment Department; and Bruce G. Twining, Manager,
Albuquerque Operations Office, U.S. Department of Energy.

Appendix K
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THE JULY 9, 1987, MEMORANDUM OF UNDERSTANDING BETWEEN THE
U.S. DEPARTMENT OF ENERGY AND THE U.S. DEPARTMENT OF LABOR



Memorandum of Understanding
Between the
U.S. Department of Energy
and the
U.S. Department of Labor

Introduction

Background

The Department of Energy (DOE), Albuquerque
Operations Office, is responsible for the
construction of the Waste Isolation Pilot Plant
(WIPP), a research and development facility under
construction near Carlsbad, N.M., to demonstrate the
safe, geologic disposal of defense-generated
radioactive waste, The project will include
underground facilities at a depth of 2150 feet.

A major concern of DOE in carrying out these
activities is the safety and health protection of
all underground workers at the site, both for the
personnel involved in extractive processes as well
as for the underground operating personnel.

Under the Federal Mine Safety and Health Act of 1977
(the Mine Act), the Mine Safety and Health
Administration (MSHA) of the U.S. Department of
Labor (DOL) is responsible for conducting mine
inspections and investigations and developing and
enforcing regulations and standards to protect the
safety and health of miners, In the course of
carrying out this responsibility, MSHA has developed
technical expertise in mine safety and health,

Purpose

The purpose of this Memorandum of Understanding
(MOU) is to accomplish the following:

1. To formalize a working arrangement whereby MSHA/
inspects operations at WIPP to determine
compliance with MSHA standards. The results of
these inspections will be furnished to DOE so !
that DOE can implement its policy of compliance
to MSHA standards (as though the WIPP was a
commercial mine) by taking the necessary

‘actions with the DOE contractors to assure the
prompt ana effective correction of any
~ deficiencles and to otherwise ensure general
conpliance with MSHA's mining health and safety
requirements, and



II.
A.

2. To estadblish a procedural framework for the
furnishing of MSHA technical assistance and
consultation services to DOE with respect to
mine geology, underground construction
techniques, and related matters concerning the
protection of life, the promotion of health and
safety, and the prevention of accidents in
DOE's underground repository operations.

"Authorities

This MOU 1is consistent with and is entered into
under the following statutory authorities: Section
601 of the Economy Act of 1932, as amended (31
U.S.C. 1535); Section 161 (f) of the Atomic Energy
Act of 1954, as amended (42 U.S.C. 2201 (f); Section
646 of the Department of Energy Organization Act (42
U.5.C. 7256 ); P.L. 96-164, the WIPP authorization;
the Federal Mine Safety and Health Aet of 1977, as
amended (30 USC 801 et. seq.); &nd Section 100 of
the Departments of Labor, Health and Human Services,
and Education and Related Agencies Appropriations
Act of 1986 (30 USC 962).

Inspections, Investigations and Technical Assistance.

MSHA will conduct periodic, health and safety
compliance assistance inspections of WIPP mining
operations to assess the conformance of such
operations with MSHA standards.,

The following MSHA standards are relevent to
underground operations conducted by the WIPP
project:

30 CFR Parts 31, 32, 36, A8, 49 and 57.

In addressing these standards, DOE may encounter
situations in which DOE considers that an
alternative approach to that specified in the
standards is required. In those instances, DOE will
consult with MSHA to arrive at a mutuslly agreeabdble
solution,

The results of all compliance assiastance inspections
will-be furnished to the WIPP Project Office in

writing at the conclusion of each inspection and DOE

will thereafter take tihie necessary actions to assure
the timely correction of any deficliencies. In the
results of inspections forwarded to DOE, MSHA will
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indicate conditions which would constitute a
violation of MSHA standards and also, where
appropriate, will include recommendations for
remedial actions,

DOE's health and safety program encourages its
contractors' employees to bdbring any health or safety
complaints to either the employer or to DOE
directly. Any such complaint or other information
received by MSHA while performing work under this
MOU will be transmitted to DOE and DOE will inform
MSHA of 1its disposition of the complaint.

When requested by DOE, MSHA will participate in any
accident or fatality 1nvest1;ation at the WIPP site.

In addition to inspections, MSHA will provide
technical assistance as well as review and
consultation services regarding mine safety and
health matters for the WIPP project when requested

by DOE via the WIPP Project Office subject to the

avallability of MSHA manpower,

Property

When available, DOE shall furnish the use of working
space and other equipment (e.g., office equipment)
required for the performance of this MOU, except
such types of equipment as MSHA normally furnishes
in connection with its regular mission.

Radiological Safety and Health, and Security

MSHA agrees to conform to all radiological safety
and health, and security regulations and
requirements of DOE while performing services in
connection with this agreement,

Administration

This MOU will be administered on behalf of DOE by
the WIPP Project Office. Normal working contacts

~with DOE shall be with the Project Manager, or by

such other representative(s) as the Project Manager
shall designate in written notice to MSHA.
Administration on the behalf of MSHA will be by the
Administrator for Metal and Nonmetal Mine Safety and
Health, or by such other representative(s) as he/she
shall designate in written notice to DOE.




i1V. Reimbursement

Subject to future specific agreement of the
parties, DOE will reimburse MSHA for the cost of
services provided under this MOU. ‘

V. Public Release of Information

MSHA and DOE shall consult with each other bafore
release of information under the Freedom of
Information Act, 5 U.S.C. 552, regarding
activities carried out pursuant to this MOU,

Vi. Effective Date, Amendment and Termination

This MOU shall become effective when signed by
both parties. It may be modified or amended by
written agreement between DOE and MSHA. It shall
continue in effect until terminated by either
party upon 30 days written notice to the other.

U.S. DEPARTMENT OF LABOR U.S. DEPARTMENT OF ENERGY

s J /.6 (; é@/i«hli

Roy L Bernar . G. Romatowski
Title: Administrator for Manager, Albuquerque
Metal and Nonmetal Operations Office

Mine Safety and Health

Date: 9’ /?5-7
_s/ife7 % ,
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ENVIRONMENTAL PROTECTION
AGENCY

(FRL-3860-1]

Conditional No-Migration
Determination for the Department of
Energy Waste isolation Pilot Plant
(WIPP)

AGENCY: Environmenta. Protection
Agency.

ACTION: Notice of final no-migration
determination,

SUMMANRY: [n response to a petition {rom
the Department of Energy (DOE), the
Environmental Protection Agency (EPA)
is today making a determination of no
migration for placement of hazardaus
waste at DOE's Waste [solation Pilot
Plant (WIPP), located near Carisbad,
New Mexico. Today's determ:nation
imposes several conditions on such
placement and is for a maximum of ten
years. As a result of this determindtion.
DOE may place a limited amount of
untreated hazardous waste subject to
the land disposal restrictions of the
Resource Conservation and Recavery
Act (RCRA) in the WIPP {or the
purposes of testing and experimentation.
DOE submitted a petition to EPA for a
no-migration determination in March
1389 EPA proposed to grant the petition
in April 1990. After a careful review of
public comments on the proposal, EPA
has concluded that DOE has
demonstrated, to a ressonable degree of
certainty. that hazardous constituents
will ot migrate from the WIPP disposal
uni! during the testing period proposed
by DOE. and that DOE has otherwise
met the requiremants of 40 CFR 288.8 {or
the W(PP. The approved petition
requires DOE to remove the hazardows
wastes from the underground repository
if it cannot demonstrate the long-term
acceptabulity of the disposal site by the
end of the test period.

SFFECTIVE DATE:  ‘ovember 14, 1990,
aoonesses: The . iblic docket for this
determination is available for public
inspection 1n Room M2427, U.S.
Environmental Protection Agency, 401 M
Street SW. Washington. DC, 20460,
\Monday through Friday. excluding
Federal holidays. Members of the public
may make an appointment io review
dockat matenals by cailing (202) 475%=
9327. Copies of docket matenals may be
made at no cost. with a maximum of 100
pages of matenal from any one
regulatory docket. Additional copies are
$0.15 per page.

FOR FUATHER INFORMATION CONTACT:
General questions about the regulatory
requirements under RCRA shouid be
directed to the RCRA/Superfund Hotline

at 800-424~3346 (:cll {ree) or 200-382-
3000 {locall .

Specific questions about the issues
discussed n this notice should be
directed to Matthew Hale, Office of
Solid Waste |OS=341), U.S.
Environmental Protection Agency, #1 M
Street S\W, Washington, DC 20480, at
202-382~4746.

SUPPLEMENTARY INFORMATION:

Preamble Outline

|. Background
A. RCRA Land Disposal Restrictions
B. Regulatory Status of Mixed Waste
C. WIPP Project
D. Reguiatory Status of the WIPP
I1. DOE Petition and EPA Proposed
Determination
{1}, Summary of EPA Determination
IV Discussion of EPA Determmination and
. Conditions of Determimetion
A. No-Migration Finding
B. Conditions of Determimation
1. Limitation to Testing and
Expenmentation
2 Limitation or Volume
1, Waste Retr :val
4. Waste Retr evabulity
S, Carbon Adsarption Device
8. Air Monitorng Plan
7. Waste Analysis
&R Requirements
V. Discussion of Major Issues
A 6\m.numu of "Exemption™ lee

[0 4
8. Timing of EPA Decision
C. Scope of Datermination
D. EPA Oversight over the Test Phase
E. Site Smiabillty
P. Comditienal Determination
G. Deflaition of No Migration
H. Defission of Unit Boundary
L Waste Charectenzation
|- Ratrievabality
K. Human intrusion
V1 Cenditiows of No-Migration  *
Determunation

L Background
A. ACRA Land Disposal Reserictions

The Hazardous and Solid Waste
Amendments (HSWA) of 1984, which
amend the Resourcs Conservation and
Recavery Act (RCRA), imposed
substantial new requirements om the
land disposal of hazardous wasta. In
particular, the amendments prohibit the
continued land disposal of hazasdoss
wastes, unless either (1) the westes meet
treatment standerds specified by EPA.
or {2) the Admunistraior determines that
the prohibition is not required im order
1o protect human heaith and the
environment. This latter determination
must be based on a demonstratiun by
the owner/operator of the {acility
receiving the wasta. "that there will be
no migration of hazardous constitwents
from the disposai unit or injection 20mne
as long as the wastes remain
hazardous.” (RCRA sections J004(d)1),

(e)(1). and {g}(5).) The Depar:ment of
Energy (DOE) has chosen to comply
with the land disposal restrictions {or
certain transuranic (TRU) wastes 'o be
shipped for testing and experimeritation
atits Waste (soiation Pilot Plant {\WIFP!
by pursuing the second option. Todev's
notice agy roves, with conditions. DOE's
petition for the WIPP site.

EPA first promuigated standards and
procedures for review of no-migration
petitions under 40 CFR 268.8 in
November 1986. These regu:d:ions,
which apply to land disposal units other
than underground injection weils, codify
the statutory standard for no-migration
findings. specify the infarmation
required in no-migration petitions, und
establish EPA's procedures for
approving or denying petitions
{November 7, 1986. 51 FR 40572). &1 A
amended these regulations on August
17,1988 (53 FR 31138} to add further
procedural requirements and
standards.' EPA is now developing
additional no-migration standards to
clarify or expand on certain parts of the
current regulations. The Agency expects
to propose these standards in the near
future. In conjunction with this proposul.
EPA has also developed d:ait no-
migration guidance, a cooy of which 1s
available n the docket for this
rulemaking. ‘

To date, EPA has received 31 nn.
migration petitions submitted in
accordance with 40 CFR 288.8. Toduy's
notice. which addresses disposal of
mixed radioactive and hazardous waste
in a mined salt bed. is the Agency's first
decision on any of these petitions under
§ 268.8. The other § 268.6 pctitions.
which primanly address land treatment

_ operations, are currently under Agency

review. In addition, EPA has received
approximately 85 no-migration pefitions
for underground injection wells under 40
CFR part 148. Of these, 30 have been
approved, 28 are still under review sand
a number of others have been
withdrawn,

B. Reyulatory Status of Mivad Wastes

The hazardous wastes that are subject
to loday's notice are “muxed wastes.”
Mixed wastes are defined as a mixture
of hazardous wastes regulated under
Subtitle C of RCRA and radioactive
wastes regulated under the Atomic
Energy Act (AEA). Because section 1004
of RCRA exciudes “source.” "special
suclear.” and "byproduct matenals.” as
defined under the Atomic Energy Act.

* On juiy 28. 1968 EPA also promulgaied
samdasds under 40 CFR part 148 (or no-migratiun
dotmnminations (or unuerground injenthion wells 34
™2
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from the definition of RCRA “solid
waste," there has been some confusion
in the past as to the scope of EPA's
authonity over mixed waste under
RCRA. EPA clanfied this quest.onina
Federal Register notice on July 3. 19886.

EPA s cianfication stated that the
sectlon 1004 exciuston appiies only to
the radioactive portion of mixed waste.
not to the hazardous constituents,
Therefore, a mixture of “source."
“special nuclear.” or "byproduct
materiais ' and a RCRA hazardous
waste must be managed as a hazardous
waste, subject to the requirements of
RCRA subtitle C (that 13, RCRA
standards for the management of
hazardous waste). EPA's oversight
under RCRA. however, extends only to
the hazardous waste components of the
mixed waste, not to the source. special
nuclear. or byproduct materals
themselves, The exempted radionuclides
are instead addressed under the AEA.?
DOE subsequently confirmed and
clanfied this interpretation in the
Federal Register on May 1, 1987,
Sections 1.D and V.A of this notice
further discusses the relationship
between the AEA standards and the no-
migration finding.

EPA's July 3. 1986 intarpretation went
into effect immediately in states not
authonzed to adminiater the RCRA
hazardous wasts program—that is, in
the ten states and termtories where EPA
directly regulates hazardous waste
under the Federal RCRA regulations. At
the same time, the july 3. 1988 notice
informed authorized states that they
were required to apply for and receive
authonization from EPA to regulate
mixed waste under RCRA. To date,
twenty-three states and territories
(including New Mexico, where the WIPP
19 located) have obtained authority to
regulate mixed waste under the state
RCRA hazardous waste programs. Thus,
mixed wastes are currently regulated as
hazardous under Federal RCRA
requirements in thirty-three states and
territories,

C. WIPP Project

Today's notice addresses mixed
waste that DOE intends to ship for
testing and experimentation to the WIPP
site near Carisbad, New Mexico. during
a preliminary test phase. At the site. the
waste will be placed in a mined
underground repositary. located in a salt
bed approximately 2.150 feet below the

——————————

t This interpretation. however, doos rat preciude
EPA from requinng data on radionuciide content of
wasies where NeCessary to carry out EPA's
authonties undes RCRA—{or examgie. 1o ensure
protection of parsonnet carrying out RCRA
ynspection or oversighi sampling,

earth's surface. Over an approximately
five-year penod. DOE plans to test and
evaluate the behavior of the waste in
the repository. as well as the
charactenstics of the surrounding
formation, to determine the site s
acceptability for the long-term disposal
of radicactive waste. Today's no-
migration determination requires DOE
to remove the waste from the repository
if the site proves to be unacceptable for
long-term disposal,

Over the long-term. the WIPP
repository has been designed as a
permanent disposal site for transuranic
(TRU) radioactive wastes resulting from
nuclear weapons production at ten DOE

_sites around the country.® TRU wastes

are defined as wastes contaminated
with alpha-emitting radionuclides with
an atomic number greater than 92 (that
is. heavier than uranium) in
concentrations of greater than 100
nanocuries per gram of waste. [n
addition, TRU wastes by definition have
half-lives of more than twenty years,
although the actual half-lives of
radionuclides in waste to be placed in
the WIPP are often hundreds or
thousands of years. The TRU wastes
targeted for the WIPP consist of a
variety of materials, Including tools.
equipment, protective clothing. rags.
graphite, glass. and other material
contaminated during the production and
reprocessing of plutonium: contaminated
organic and inorganic siudges:
contaminated process and laboratory
wastes; and contaminated itams from
decontamination and decommissioning
activities at DOE facilities. As TRU
wastes, these wastes are distinguished
from high-level radioactive wasts, such

‘a8 used reactor fuel. and low-level

radioactive waste. Other disposal
strategies are being deveioped for high-
level and low-level radicactive wastes.
The land in the area of the WIPP is
owned by the Federal government and
edministered by the Bureau of Land
Management. The {our-mile by four-mile
plot of land overlying the repository has
been temporarily withdrawn from public
use by the Department of Interior; it is
now under the control of DOE. Before

' DOE can bring wasts to the site,

however, sither Congress or the
Department of [nterior must take new

! The DOE fucilities that intend to send TRU
wanie 10 the WIPP are [daho National Engineering
Laboratory. idaho Pulls. idahe: Rocky Plats Pant.
Goldea. Colorade: Loe Alamos National Laboratory,
Los Alamos. New Mexico: Argonme Nanonal
Laboratory. Argonne lllinois: Savannsh River Plant.
Aiken, South Carolina: Oak Ridge National
Laboratory, Oak Ridge. Tennesses: Hanford
Reservation. Richisnd. Washington: Mound Pant.
Mismisburg. Ohio: Lawrence Livermore National
Laboratory. Livermore. California: and Nevada Test
Site. Meccury. Nevada.

iand withdrawal action. The reocsitory
18 designed to hold TRU wastes that are
currently stored at the DOE generating
facilities, as well as new TRLU wastes
that will be generated over the next 23
vears. The underground waste d:sposai
area of the WIPP, when completed. wi.i
cover 100 acres. with a total design
capacity of 8.45 million cuoic feet tor
approximately 850,000 drumas of waste!.
To date. 15 acres of underground
disposal rooma have been mined.

Although DOE has nonducted
extensive studies of the WIPP site and
the repository performance.
uncertainties still remain. For exampie.
concerns have been raised over the
possibility that gas generated
underground at the WIPP could, over the
long term. build up to unacceptable
pressures, leading to possible reieases
from the repository. To address this and
other questions, DOE plans 10 conduct
testing and experimentation over the
next several years, This testing will
include in-situ experiments with actual
TRU wastesg underground. as weil as
other investigations. These in-situ tests
would initially involve wastes
amounting to approximately 0.5 percent
of the total repository capacity. From
these tests, DOE hopes to gather data
that will allow it to demonstrate
compliance with EPA's standards for
disposal of radioactive materials {40
CFR part 191 subpart B) and long-term
no-migration of RCRA hazardous
constituents, as well as in 1dentifying
any engineering modifications that may
be necessary to meet these standards.
DOE is also considering the need for an
“gperations demonstration” dunng the
test period. The purpose of this
demonstration, which might involve up
to an additional three to eight percent of
the total WIPP capacity, would be to
show DOE's operational readiness to
ship waste to the WIPP and to place it
underground. (Today's approval does
not cover placement of wastes for the
purposes of the “operations ‘
demonstration.” DOE would have to
submit for EPA's consideration an
amendment to its no-migration pettion:
any EPA decision on such an
amendment would be proposed in the
Federal Register. with opportunity for
public comment.)

As a condition to today's approved
petition, DOE must remo " A/l
hazardous wastes from the . :pository \f
it is unable to meet EPA standards for
permanent disposal of hazardous and
radioactive wastes at the conclusion of
the test period.¢ However, if the WIPP

m——————
< Under 40 CFR 288.6{s)(3), petitioners seeking &
fo-migration demonstration must provide sufficient

Cuntinued
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praves acceplable as & permanent
repasitory. and if DOE successfully
petitions EPA for a long-term no-
migration determination. DOE wnll then
be able ta begn full-scale disposal of
waste at the site. Drums. metaj boxes.
and metal canisters of waste will be
snipped lo the WIPP from the generating
sites and placed in underground rooms.
Under current plans. the rooms will be
backfilled with crushed salt and sesled.
After an operating panod of
approximately 28 yesrs. DOE plans to
seal the shafts of the mine with cement-
clay plugs and compacted salt snd
decommission the facility. After .
decommussioning. the salt of the Salado
Formation wiil creep inward and is
expected to encapsulate the waste
within 80 tc 200 years.

Access to the WIPP site will be
restncted. The Department of Interior
temnparanty withdrew the lands on the
WIPP site from public cie in 1963,
allowing DOE 1o begin constructian of
the faclity. Before DOE can bring waste
to the site. however, eithar Congress or
the t of [oterior must take
new land withdrawal action. In
additian, DOB and the State of New
Mexico have agread to prohibit in
perpatuity all subsw{acs mining,
drilling, and rescurce exploration
unrelated to the WIPP project st the
WIPP site. As a farther protection. the
Federsl government has acquired the
entire surface and subsurfsce estats st
the WIPP site. Finally, to discowregs
dniling in the vicinity of the repository
in the distant future, DOE intends to
place permanent waming markers at the
site,

D. Regulatary Status of the WIPP

The WIPP is located in the State of
New Mexico. which received
authorization for mixed wasie onm July
25, 1990. (See 55 FR 28397, july 13, 1980.)
As an “existing” hazardous waste
managemaent facility at \be time of New
\Mexico's authoraation for mixed waste,
the WIPP is eligible for RCRA imterim
status. Facilities "in existenca' (whick
include facilities under constrection) st
the ime a waste is identified as
hazardous under RCRA can oblain
intesim status if their owner/operators
submit a part A application 10 EPA or
the appropnate stale. If DO submits an
application to New Mexico and secures
intenm status, it will ba legally
authorized to recerve mixed waste at the

infermaten 10 seunre the Admineveter et the
disposmt snet will comply Witk “ther sppiacable
Federal. State. and local laws. Therefore. if ihe
WIPP cannot comply with redicactive diepsend
stenderds sacder 48 CFR port 101, it would net
181y the conmvens far ¢ long-wvm so-uagraien
dulermenation,

WIPPR—subject of coxarce 'o the land
disposal restriction). The WIPP must
also comply wth the RCRA interim
status standards. codified at 40 CFR part
265, and eventually obtain @« RCRA
permit under 40 CFR parts 284 and 270.

The nterim sta'us requirements of
part 265 establisti genersl facility
standards. For example, the WIPP is
required ander these standards to have
a waste analysis plan {or its mixed
waste. a conunjgency plan describing
procedures that DOE will take in the
case of an emergency, and a closure
plan describing how the facility will be
closed. In addition. the State of New
Mexico has rmcently requerted that DOE
submit to it the RCRA part B permut
application for the WIPP: this
application must be submitted no later
than six months after the State's
request, or by February 28, 1991, The
RCRA perrnit for the WTPP (i graated]
will establish detailed operating,
closure, and post-closure conditions in
accordamce with 40 CFR part 254,
subpart X. [As a geological repasitory.
the WIPY i regulatad under tha RCRA
category of subpart X “miscellanecus
units.”] The permit's scope would
extend to af facility activities related to
mixed waste.

Seveural commenters on EPA's
proponad decision an the WIPP
expreasad confusion aver the
relationship batwesn a no-migration
decision by EPA and a RCRA permut
issund by the Stata. In explanation. EPA
notes that its so-migration
detormination is relatively narraw (n
scope, only addresaing tbhe quasticn of
whaether bazardous conatituents will or
will not migrats from the underground
repository. To ensare no-migration,
EPA's determination imposes cartain
conditioas (e~ @ voluma limitation and
retrievability of wasia). these coaditions
will be anforcad by EPA. On the other
hand, the Statea RCRA permit is
significantly broader than » no-
mugration finding, sioce it will impose
te full \echnical snd general :
nndndﬂ ;:‘ m 204, and it will
apply te operslions ss
well as operations uadesground. The
permit may include certain resuiremants
already impoeed under EPA's no-
migration determination. or it may
establish more stringast requirements. if
the State of New Mexico detsraines
that they arw nacascary. The State
permit will be isswed ander State
procedures, which inclade public notics,
commend, and an fara
public hearing. The conditione of the
permit will be enforced by the State.

As ¢'scossed sarlier. EPA's suthority
under RCRA over waste destined for the

\WIPP extends only ta mixed hazasdous
and radioactive wasie, and it is ‘urker
imited to the hazardous componen's of
the mixed waste. The potential melease
of radioective material from the WIPP is
addressed under the Atomic Enersv Act
{AEA) EPA has promulgated standa~is
under the AEA limiting refeases
associated with the disposal of
radioactive wastes. These standards,
which are codified at 40 CFR part 191,
consist of two parts: Subpart A dealing
with releases dunng the opera‘ional
phase of a permanent disposal facli'y,
and subpart B. dealing with long-term
releases after decommssioning Under
these regulations, a factlity ts not
defined as a disposal site until it has
been designated as & permunent
tespository and removal s not
comemplated: since this decision will
not be made for the WIPP until aftcr the
test phase. the WIPP is not |egally
subject to the part 191 standards. Undrr
an agreement with the State of New
Mexico. however. DOE has agreed '
comply with the subpart A standards.
beginning with the imitial recept of
waste at the WIPR—that is, before the
facility has been desisnated as 2
permanent repository. The subpart
standards ajso do not yet apply to the
WIPP because they have been remanded
tu EPA by the US, Coun of Appeals at
the First Circuit, and therefore are not 1n
effect at this time. DOE. however. has
agreed with the State of New Mexico 10
demonsirate compiiance with the
remanded standerds (if final standarda
have not been developed) before a final
dacision i» made to dispose of waste
permanently in the repository. This
decision wil) be made on the basis of
data gathered during the test phase at
the WIPP.

Finally, EPA emphasizes that today's
finding addreswves only the specific
quertion of whether hazardous
constiteents will or will not migrate
from the WIPP ag long as the waste
remeins hazardous. Issues raised by the
transportation of waste to the WIPP stte.
or by handling and possible ireztment of
waste: before it reaches the WIPP, are
beyoad the scope of EPA’s legal
authority in evaluating no-migration
petitfons. and thus are not addressed in
this noxice.

11. DOE Pstitien and EPA Proposad
Delesningtion

The mixed waste DOE intends to ship
to the WIPP for testing includes soivemt-
contemineted wastes, which became
subject to the land disposal restrictions
on November &, 1984, and characienstc
wastes {containing hesvy metals such sa
lead). which became subject to the land
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d:sposal restrictions on August 8, 1290,
(However, it should be noted that EPA
granted a two-year natonal capacity

v irance to mixed charactenstic wastes,
ielermng the effective date of the
41sposal pronibition until May 8. 1992

1 ne 1, 1990, 53 FR 22320),) In addition.
snme mixed wastes are likely to include
wiyteg that are hazardous under EDA's
raw toxicity chardctemstics ruje {35 FR
11798). although the Agency has not yet
oromulgated land disposai resinctions
{:r these wastes,

“To comply with the land disposal
restnctions, DOE has sought to
demonstrate tn EPA. in a non-migration
celition submitted in March 1989, that
n.acement of these wastes untreated in
the WIPP repository will not lead to
migration of hazardous constituents
bevond the disposal unit boundary. ln
respanse to EPA oncerns, DOE
provided additior.al supporting material
after its initial submission, including
addenda in October 1989 and january
1760, DOE's final petition was bound
into eight volumes in March 1980 (DOE/
\WIPP 89-004. Revision 1) and is
included in the docket for this
rulemaking.

After careful review of DOE's petition
as well as information from numerous
other sources, EPA proposed in the
Federal Register of Apnl 8. 1990 (o grant
DOE's petition with certain conditions.
(See 55 FR 13088 for a more detailed
discussion of the information provided
bv DOE and of the basia far EPA's
proposed decision.) Under EPA's
proposal. DOE would be allov.ed to
piace untreated mixed waste in the
\WIPP repository within the scope of the
teyling and expenmentation activities
descnbed in the petition. EFA's propoeal
would not have allowed DOE to conduct
i's proposed operations demonstration.
aor would 1t have allowed DOE to
cunduct two pilot-room tests, which had
originally been suggested by EPA. If the
tosting failed to show that the WIPP
¢ould meet the no-nugration standards
fur the longterm dispasai of mixed
waste, DOE would be required to
romove the waste {from the underground
rrnository. The proposal also included
ke tollowing conditions: (1) The waste
must be placed in the WIPP in a
retrievable form: (2) DOE muet provide
1nnual wntten reports on the test phase
progress to EPA; (3) a carbon adsorption
dovice capable of achieving a 93 percent
¢'ficiency must ba nstalied in the
: scharge system of the bin expenment
rrams; (4) DOE must implement a
specific aur monitoring plan: (5} DOE
must certify that it has secured control
of the surface and subsurface estate at
ihe WIPP site before wasties can be

placed (n the repository: 3 and (8) during
the test phase, DOE must provide
detailed waste charactemzation and
analyses on the waste emplaced in the
WIPP.

EPA provided a 80-day public
comment permod on its propased
determination and held public hearings
in Carlsbad, Albuguerque. and Santa Fe,
New Mexico, during the comment
period. The Agency received 103 written
comments on its proposal from both
individuals and arganizations, and more
than 300 peopie testified at the three
heamngs. Today's decision is based on a
careful review of the public's comments
and clanfying information provided by
DOE. as well aa EPA's further
evaluation of the suitability of the site
tased on a field visit to the WIPP site on
july 28. 1990.

111, Summary of EPA Determination

After o review of DOE's petition.
supporting informaton. and public
comment, EPA finds that DOE has
demonstrated. to a reasonable degree of
certainty, that hazardous constituents
will not migrate from the WIPP
repository as a result of its planned test
activities, as required by the statute and
regulations at 40 CFR 2648 This
determunation is based on the condition
that DOE only placs hazardous waste
within the scope of the test phase
operations described in its no-migration
petition and its performancs assessment
test plan, Consistent with the
determination, EPA s approving DOE's
no-migration petition for the WIPP for
the test phase operations. subject to the
conditiona laid gut in section V! of this
notice. it should be noted thet the
proposed operstions demonstration and
pilot room tests cannot be conducted
under the terms of today’s decision.
Before these activities could be carried
out, DO would have to submit an
amendmaunt to its no-migration petition.
which EPA would evaluate. EPA wouid
then propase & decision for comment
before & final decision would be made.

EPA's action today silows DOE to
place untreated mixed waste subject to
the RCRA lsnd disposa! restrictions in
the WIPP for testing and
expenmentation to determine whether
the site is appropriate for the long-term
disposal of mixed vraste (that is.
whether disposal at the site will
conform with standards [or the
permanent disposal of hazardous
wastes). Only the waste specified by
DOE in is petition may be placed In the

———————

1 DOE recantly secured the last auistanding
minarel leees at the WIPP ane. therehy satistying
1his rondinon. As 8 resuit. ZPA has eltasnetad thie
CUMMNER W 1 (nal determmaetion,

WIPP under this detarmination.® The
quantity of waste that may be placed in
the WIPP 13 limuted to 8.500 drums, or 1
percent of the facility's final capacity.
DOE may not begin permanent disposal
of the mixed waste subject to the RCRA
land disposal prohibitions at e site
and must remove all waste jrom the
underground repository if 1t cannot
demonstrate no migration of hazardous
consutuen:s over the long term. {In
addition to EPA’s requirement that
hazardous waste be removed from the
respository, DOE has aiso committed v
carry out such a removal In a consent
agreement with the State oi' New
Mexico.)

In making its no-qugratinn finding,
EPA concentrated on whether reizases
of non-radioactive hazardous
canstituents from the repository might
cceur dunng the test phase. [n doing so.
EPA addressed all possible routes of
release. but focused in particular on the
rotential for volatile organic
constituents released dunng testing to
migrate out of the WIPP unit through the
ventilation exhaust shaft. Because of the
nature of the tests that will be
conductad in the WIPP and their
relatively short duration. EPA has
concluded that releasee of hazardous
constituents from the umt through brine.
salt, or other geoiogical merlia is
implausible during the test phase.

The retrievability of waste placed in
the WIPP during the test phase is central
to EPA's finding. Thereiore, EPA has
reviewed both the technical feasibulity
of retrieval and the practicability of
DOE's retrieval plan. EPA has
concluded that retneval of wastes from
the WIPP can be accomplished safely,
and that DOE's commitment to
retrieving the wastes and taking it
above ground. if it proves nacessary, is
satisfactory. Finally, EPA considered the
general design, construction, and mine
maintenancs program at the WIPP and
has concluded thet the mine is well.
designed and will remain stable during

* [n 1ts ae-caigrates pedtos, DOK idewnlied
listad eniw and EP (Bx Procodure)
charsciensuc weeiss as hasardous under RCRA. In
addition. some of the wese descrabed m DO®'s
patition may now be hasardous under the EPA's

recen Led Toxscity Charactansnes (TC)
rale (38 FR 11798). ZPA has not ye! promuigsied
resiment dards fer TC however. e

required o do so wndar the statwie. Ouce these
standards have besn prosawigeted, TC wesses
placed s the WIPP will be subject te Lhe land
disposal restmctions. Because EPA's review of
DOR's petian corewdered potential rgretion of
hazardews constiteers frem all of the waste DOR
ideniified as echeduied ler the WLPP, loday's ne-
migranon delerminawsa applies ta wasws that are
hazardoes under the TC rule, as weil ss sofvenis
and EP charectensics wastes. 4a long o0 (M weales
were included in the pelition,
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the test period and well bevond. The
specific conditions of today's finding are
discussed in the following section and
listed 1n summary form in section Vi of
this notice.

Although EPA’s granting of DOE'y
petition 18 specifically based on a
finding of no-migration of hazardous
constituents from the unit during the test
~hase. EPA has thoroughly reviewed
avatlable information on the expected
inng-term performance of the WIPP
repository. Given the geclogical stability
cf the area: the depth, thickness. and
very low permeabulity of the salt
formation in which the repository has
been mined: and the properties of rock
salt as an encapsulating medium, EPA
believes that the WIPP is a promising
site for the permanent disposal of mixed
waste, To be sure, a number of
uncertainties related to the long-term
performance of the WIPP remain—for
example, the extent and effects of gas
generation, the effects of brine inflow
into the repository. and the influence of
a “disturbed rock zone around the
mined repository. DOE will be
investigating these uncertainties in the
test phase at the WIPP, and it will
review whether technical modifications
to the repository design or the waste are
necessary to ensure compliance with the
regulatory standards. ‘

it should be remembered that today's
decision is only for the disposal of
mixed waste during the test phase for
testing and experimentation to
determine whether the sita is
appropriate for the long-term disposal of
mixed wastes. Before DOE may move
from the test phase to full-scale
cperations, it must petition EPA again
and demonstrate no migration over the
long term—that is. it must successfully
address current uncertainties about
long-term WIPP performance.
Information gathered by DOE during the
test phase will be central to such o
demonstration. Any EPA decision to
approve {or deny) a no-migration
pelition for permanent disposal at the
conclusion of the test phase will ba
made with full opportunity for public
comment, as prescribed in 40 CFR
268.6(8).

Further technical details regarding
EPA's final decision are provided in a
Lackground document. In addition.
major issues raised by public
commenters are discussed in section V
of today's notice, as weil as in a
response to comments document. Bath
the background document and the
response to comments document are
available in the public docket for this
action,

IV. Discussion of EPA Determination

- and Conditions of Determination

A. No-Migration Finding

To make a no-migration
determination, sections 3004 {d)(1).
{e){1). and 1g8)(5) of RCRA require EPA to
find that "there will be no migration of
hazardous constituents from the
disposal unit or injection zone as long as
the wastes remain hazardous.” As EPA
explained in the preamble to its
proposed dectsion, it interprets this
requirement to mean that constituents
listed in appendix VIl of 40 CFR part
261 cannot migrate at hazardous levels
from the disposal unit during the ime
that hazardous waste is present in the
unit, If the hazardous waste within the
unit becomes non-hazardous or if it is
removed from the unit. further migration
from the unut ceases to be an issue. [n
the case of the WIPP. DOE will have to
remove all hazardous waste from the
underground repository If it cannot
demonstrate the long-term acceptability
of the aite; therefore, the effective period
of EPA's finding is the test phase. Thus,
EPA.'s decision today is based on the
cnaclusion that the Appendix VIII
constituents will not migrate at
hazardous leve!s from the underground
repository during the test phase and that
DOE will remove all hazardous waste
from the unit if testing cannot show that
the site meets long-term no-migration
standards.

EPA's no-migration finding for the
WIPP test phase falls into several
caiegories: Migration of hazardous
constituents under anticipated test
conditions in the repository: short-termn
stability of the repository: feasibility of
retrieval: possible effect of accidents
and spills; and effectiverress of controls
against human intrusion during the test
phase. These aspects of EPA's
determination are discussed below.

No migration of hazardous
constituents beyond the unit boundary.
In the proposal. EPA explained in some
detail its definition of the unit boundary
for the WIPP- and its standards for
determining whether a consut: ant
migrating from the urnit is “hazardous.”
The proposed unit boundary was the
Salado Formation ai the WIPP site.
bounded by the four-mile by four-mile
land withdrawal ares. except that. {or
air emissions during operations, the unit
boundary was the point where the air
exhaust ventilatio: shaft met the
surface. EPA's definition of the unit
boundary in today's decision is largely
unchanged from th: proposal: however,
in response to pubiic commens, it has
slightly modified the unit definition as it
applies to air emissions. (n the final
decision, the unit referes to that portion

of the Salado Formation that fails witsq
the WIPP land withdrawal area:
spectficaily, any mevement of
constituents above "hazardous ' ieves
into overlying or underlying formations.
or beyond the lateral boundaries of the
land withdrawal area would constitye
migration. This unit boundary would
apply to migration via air em!ssions
during aperations as well as via groung
water or othar routes aiter closure of '~
unit, {This 13s5ue 18 discussed in more
detail in section V.H of today's nouce .
EPA's definttion of "hazardous” leve:s
of migration ramains unchanged irom
the proposal. As discussed below in
section V.G, EPA 13 relying on heg,-.
based levels” to define migration—rss:
is, levels that would be hazardous 10 4
person exposed at the unit boundary #s-
an entire lifetime. )
The no-migration standard appiies 1o
all possible routes of release from the
unuit, EPA, however, has concluded ha;
mugration of hazardous constituents out
of the unit during the test perod 1s
implausible by any route other than air.
Waste will be containernzed during :he
test period. and even If it were releagnd
from a container. there is no possibiiny
that waste could migrate from the un:!
by ground water or directly through the
salt rock within the test petiod. No
commenters a iestioned this conciusion.
which EPA discussed in the proposal.
Potential for Migration via A.r
Emissions. For air emissions during the
test period, EPA's finding 13 based on a
careful review of possible releases from
the bin-scale and alcove tests DOE is
planning to conduct durng the test
period. For reasons described below.
EPA has concluded that any reieases
from the alcove-scale tests will be
negligible. Therefore. it has focused uts
attention on the bin-scale tests. (n these
tests, headspace gases will be vented
into the bin discharge system whenever
the bins become pressurized througha
pressure relief valve installed on each
bin. The gases will then be passed onto
the exhaust shaft. Because the purpose
of the experiments is to gather data on
the gas generation potential {oc the
various types of wastes intended for
disposal at the WIPP. the rate of gas
generation and thus the amount of
hazardous conatituents expected o
released can only be estimated. Because
of this uncertainty. DOE has propo
and EPA's decision today required v
inclugion of a carbon canister in the
gas discharge system to remove any
volatile organic constituents reles
from the bins. This carbon adsorpuca
control device must be designed 10
achiave a control efficiency of atle
95 percent. As explained in ita pro
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£PA has taken this contral device into
dccount g its no-ougration finding for
4.F emissions.

Fur :ts gssessment of releages from
‘he din-3cale tests, EPA used the
zancentrations of volatile organic

~oympounds measured in the headspace
ui 210 drums containing waste generated
o DOE's Rocay Fiats Plant and stored
at the [dano Nauonal Engineerng
Ladordatory. As descnbed in the WIPP
no-migration proposal. DOE has been
able to provide hittle or no wformation
on sampling plans, sample handling
procedures, or quality assurance/quality
cantrol measures for these data.
Therefore, EPA views the analytical
r2sults on these headspace samples as
heing semiquantitative. Nevertheless,
even if these data underestimate the
consutuent concentrations by as much
as an order of magnitude. the
concentration of viastituents at the unit
boundary are still expected to be below
health-based \avels.

The results of EPA's assessment are
shown in Table 1 below along with
leveis of regulatory concemn.

TABLE 1. —TEST PHASE COMPUANCE POINT
CONCENTRATIONS N AR

Average | Compl

Loven of
Comutuencs | concem ' CONGam \ary
| o | s | Ty
o/mA | uymd) |
T
ZarO0R 1O BCTMONOS o | 188 | 0.007 (1.}
MOITOONe CHIOMNDS —. e ey 0.47 | 000088 0
1 CNOrOSEWENG .. e Q7 | 000w | 03
cr vw....i 132 | 009 r0000
2. Trereoreo-1.2.2 :
AP ... | 0.001s |30,008
' 1

22
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EPA conservatively assumed that
both test rooms planned for the bin-
scale tests are filled to capacity. The
capacity of each room is 120 bins
therefore. the total number of bins is
240. EPA then assumed an average gas
generation rate of 5 molies per drum per
vear. a figure that DOE characterizes as
representing the upper bound of the
range of credible gas generation rates
(Test Plan: WIPP Bin-Scale CH TRU
\Waste Tests, anuary 1960 SAND 80~
0462). Each bin can hold the equivalent
of six drum volumes of waste.
Therefore, DOE's upper boand gas
seneration rate is equivatent to a total
gas generition rate from all 240
expenmer.tal bins of 0.5 cubic meters
per day. DOE has specified the general
ventilation rate through the repository
43 425.000 cubic feet per minute. which
18 equivalent to 17 miilion cubic meters
per day. This entire volume of air ie
exhausted at the exhaust shaft and is
available to mix with any gases released
from the bin discharge system. The
resulting dilution factor at the exhaust

shaft is 34 mullion. 'PA applied the
dilution factgy to the average headspace
concentrations, together with the control
device efficiency. to calculate the
concentration of constituents in the
exhaust shaft.

The compliance point concentrations
{with the carbon adsorption control
device installed in the bin discharge
svstern) are an order of magnitude
below the leve] of regulitory concemn for
carbon tetrachioride and are two to
seven orders of magnitude below any

- other level of regulatory concern. These

fiqures represent the bin-scale tests
alotie: however, the contribution of the
alcoves is negligible by comparison.
Although it would not be allowable
under today's decision. DOE has
provided data to show that even when
10 percent of the wastes, equivalent to
85.000 drums are emplacsd in the
repository before sealing of the rooms,
the cnncentrations in the exhaust shaft
would be two to eight orders of
magnitude below the levels of regulatory
concerm.

Because the alcove experiments
involve only 3.850 drums (more than &
factor of 20 lower)}, the concsntrations in
the exhaust shaft from the aicove drumse
would be a factor of st least three to
nine orders of magnitude betow the
level of a regulatory concern. The actual
concentretions would be even lower
than this once the alcoves are seaied at
the start of the experiment.

EPA recognizes that the actual bin gas
generation rate may be higher than §
moles per drum per year. However, evey.
if the rate were significantly higher,
concentrations at the urit boundary
would still be below heaith-based
levels, given the requirement for &
carbon adsorption system designed for
95 percent efficiency. Therefore, EPA
finds that DOE has demonstruted, lo a
reasonable degree of certainty, that
hazardous constituents will not migrate
beyond the repository boundary during
the test phase at greater than health-
based levels. '

Short-tarm stability of the site. In the
long term. salt creep will be the pnmary
mechanism to seal the WIPP repusttory.
In the short term, however, sait creep—
which can lead to localized fracturing
and rock fall—must be mitigated to
ensure & stable repository environment.
Repository stability has been grestly
cnhanced during the \est phase by
several design madifications to the
expenmental area. The moat significant
alteration is rockbolting, a standard
mining technique to ensure stability. The
roofs of all test alcovea and bin test
rooms will be rockbelted. This practice
ulone should prevent excessive cracking

and rochfall duning the entire test phase
The effects of 2ary room closure,
however, are of greater significance for
the test abcoves because they cannot he
inspected while the tests are underwav,
and because drums must be retnevacle
after the tests have been complered, Far
this reason. DOE will be reducing the
dimensions of the test alcoves, which
will slow down the rate of creep closure
Finally, DOE intends partially ‘o bacafill
several alcoves with crushed salt !n
simulte dispasal conditions. Backfilled
test alcoves will be fitted with “stand-
off"* walls between the backfill and the
mine walls, so that room closure does
not impinge on the backfilled drums.
These modifications ensyre the
successiul retneval of the drums from
the alcoves at the conclusion of the test
phase. if it proves necessary.

Feas:ibility of retrieval. Several ‘
commenters expressed concern thit
retrieval may not be technically
feasible. and that. given this uncertainty,
EPA cannot assume removal in its no-
migration finding. These commentery
pointed out specific instances where
retrieval might be difficuli or infeasible,
such as in the case of fire ot exglcsion.
They also suggested that creey closure
of the test alcoves would preclude
removal-—an issue discussed in tre
previous section. Finally, they argued
that retrieval from backfilled alcoves
has not been demonstrated and that
considerable shuffling of waste
underground during retneval may have
inherent risks.

EPA has concluded that DOE's 'Vaste
Retrieval Plan, in combination with
mock retrievals, demonstrates that
retrieval is technically feasible. All
major aspects of the retreval process
are addressed in the plan, including
radiological and hazardous waste
contamination coritrol. drom and bin
handling, overpacking procedures for
corroded or damaged drums. clean up of
contamination. and backfill rerrieval,
While release or leakage of harardous
constituents from containers within the
repository during the test penod would
certainly complicate retrieval, it would
not render retrieval technically
infeamble. Such events are adequately
addressed by emergency response
procedures defined for the WIPP. The
specifics of the various emergency
response procedures are detailed in
severa! DOE publications referenced in
the Waste Retrieval Plan. In addition,
while EPA agrees with commenters that
a fire or explosion would make retneval
mare difficult, the Agency is imposing
additional conditions to minimze the
potential for such an event. (See section
V.11 of today's notice for a detailed
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description of this point.) Thus,
adequate safeguards have been imposed
and will be impiemented :n the event of
an accidentai release of hazardous
cons:iluents,

t shouid be noted that the Waste
Retrieval Plan s backed by successful -
mocx retrievai demonstrations, although
EPA recognizes that mock retrieval
demonstrations performed thus far at
the WIPP did not include removal of
waste from the alcoves themselves.
Other aspects of the removal process.
nowever, were Jimulated in the retneval
demonstration. Mock retrieval
experiments on backfilled alcoves and
on bins will be performed before any
waste 1s placed n the WIPP,

EPA agrees with commenters that
shuffling of the waste during the
retrieval process could increase the nsk
of a release; however, safe movement of
the waste containers is technically
feasible, and EPA has concluded that
DOE's routine container-management
procedures are adequate. Furthermore,
any removal activities will be conducted
under the oversight of the State of New
Mexico, either dunng RCRA interim
status or under permit conditions, which
will ensure an appropriate level of care.
Finally. the Environmental Evaluation
Group. an independent group
established by Congress to provide
review of the WIPP project. provides
oversight over waste management and
safety aspects of WIPP operations.
including removal. ‘

A number of commenters raised the
possibility of drum corrosion during the
test phase. which could lead to spillage
and complicate retrieval. EPA has
concluded. however, that the potential
for sigruficant drum corrosion dunng the
test phase is limited and will not
substantially affect the retrieval of
wastes. While it is true that salt is very
corrosive, the rate of corrosion of the
drurns being stored in the repository is
expected to be low. This is because
several key factors affecting the rate of
drum corrosion allow for favorable drum
storage conditions. In particular, the rate
of corrosion 1s affected by the
composition of the brine contacting the

drums. That is. corrosion proceeds most

rapidly if the brine is unsaturated and
contains dissolved oxygen. Howaever,
the brine in the WIPP repository is both
saturated with salt and contains low
levels of dissolved oxygen: therefore,
drum corrosion would be inhibited.
Moreover, the rate of corrosion is
directly affected by the amount of brine
contacting the drums. Since the
repositary is expected to remain dry
during the test period and thus there will
be minimal drurn-brine contact, EPA

does not expect the drums to corrode
significantly. For these reasons, EPA has
concluded that the useful drum life 1n
the WIPP will exceed the period of this
determination, including retrieval time,
and it sees no reason to question DOE's
statement that the drums will maintain
integnty for twenty years.

In addition. EPA note, that containers
at the WIPP will be subject to
monitoring and inspection procedures
required under RCRA 40 CFR part 265
(and. once a permit 2as been issued,
under 40 CFR part 284). These
requirements will be adminstered by the
New Mexico Environmental
Improvements Division, with EPA
oversight. [f any questionable drums
were identified, mitigative measures—
such as overpacking=~could be
undertaken. To be sure, drums that are
sealed in the alcoves during the alcove
tests cannot be routinely inspected.
However, under DOE's test plan, these
tests are expected to last approximately
five years. Thus. inspection would be
poasibie well within the useful life of the
drum.

Finally, as EPA discusses in this and
the following section. spillage from
drums (however unlikely) can be
contained and cleaned up. and corroded
drums can be overpacked. Thus, EPA
disagrees with commenters that drum
corrosion might pravent the safe
removal of drums from the WIPP, if
removal proves necessary.

Limited effect of accidents and - ~ills.
Numerous commonters argued that
accidents or spills at the WIPP site
would complicate retrieval ol ~astes or
might lead to migration. EPA agrees that
accidents or spills might complicaze
retrieval, but it has navertheless
concluded thet the cleanup of spills and
the removal of contaminated material
from the WIPP is technically feasibie.
The WIPP Ratrieval Plan outlines DOE's
planned approach to the remova! of
contaminated materiel: in addition. the
feasibility of safe removal of such
material was demonstrated in DOE's
mock retrievals. Moreover. neither EPA
nor public commenters identified any
spill situations that by themselv e
would lead to a reiease from the
repository.

EPA has addressed the possibility of
fire or explosion in the WIPP by new
wa..3 characterization tequirements in
today's decision. Under these
requirements. DOE must test every
container shipped to the WIPP for
flammable gases. If flammable gases are
identified. the waste cannot be placed in
the repository. Therefors, under the
terms of EPA's determination, explosion
or fire in the WIPP is not a credible

event. (After DOE has develored a
greater body of data on wastes shipped
to the WIPP. it g likely that waste
characterzation requirements
addressing flammability can be reiaxed.
However, this could only take place
through a modification of the
determination, with opportunity for
public comment.)

EFfactiveness of contrels cgainst
human nteusion, During the penod

- covered by today's determination, DOE

will maintain active control over the
WIPP site. and unauthonzed access wiil
be prohibited. Furthermore. the site wiil
be operating under RCRA interim status
and permit conditions, adminstered by
the State of New Mexico. and therefore
will have to comply with the RCRA
security requirements. These
requirements include prevention of
unknown eritry of persons or livestock
to the active portion of the facility.
Finally, DOE has secured all mineral
leases at the WIPP site. sliminating the
possibility of the disturbance of the
repository as & result of mining ot
drilling. For these reasons, the Agency
has concluded that migration res:lting
from human intrusion will not occur
during the term of the determiration.

B. Conditions of Determinat:on

1. Limitation to Testing and
Experimen:ation

In EPA's proposed finding. it limited
activities involving mixed waste at the
WIPP repository to the testing and
experimentation described in DOE's
petition and referenced documents. The
Agency has retained this condition in its
final detertnination. Consequantly, DOE
will be restricted to its planncd test
phase activities, as descnibed in the
“WIPP Test Phase Plan: Performance
Assessment,” Revision O (DOE/WIPP
89-011, April 1990). Before DOE could
conduct activities beyond the scope of
this test plan, it would have to petition
EPA to modify its no-mugration finding.

Several commenters on the proposal
expressed uncertainty about what
specific activities would fall under the
definition of “testing and
experimentation”: in addition. the
commenters asked for clanfication of
when DOE wxuld have to notify EPA of
changes from activities described in the
performance assessmen: iest plan.

With respect to ine first point, DOE
could conduct in the repository only
those tests or experiments designed to
provide data to demonstrate the long-
term acceptability of the WIPP. Thus.
DOE's planned "operations
demonstration has been explicitly
excluded from the allowed activities:
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other nontesting actuivities would
similarly be excluded. For clanfication,
EPA has modified this condition. which
cnginally read "placement of waste for
the pnmary purpose of conducting an
Sperations demonstrated is prohibited
under this vartance * ' ' by dropping
ne word “primary.” Several :
cémmenters suggested that the inclusion
of the word "primary” amounted o an
'nvitation to DOE to conduct a full-scale
operations demonstration with the
excuse that some testing was also going
on. This was not EPA's intention, and
. tnerefore 1t has modified the condition
accordingly. EPA, however. stresses that
it does not understand this condition as
preventing DOE [tom incidentally
testing some operational aspects of its
s:'stem when 1t places waste
underground for permissible testing.
Such activity, in EPA's view. would not
constitute an "operations
demonstration” in the sense that DOE as
well as DOE cntics have used the
phrase up to this point. n addition, EPA
recognizes that some mixed wastes
might be generated underground as a
result of legitimae experimentation or
air monitoning in the WIPP repository.
These wastes, which might no longer
have any experimental purposes, could
nevertheless be stored in the repository
until a final determination on the site
was made. Because the materials were
oniginally placed in the WIPP for
permissible testing, continued starage of
the wastes in the repository would be
consistent with the terms of EPA's
decision,

With respect to the second point, tests
and expenments conducted under
today's determination would have to be
consistent with the activities described
in DOE's performance assessment test
pian and its no-migration petition. For
example, where substantially different
wastes or waste containers are used.
where waste volumes were increased
zbove 0.5 percent {but less than one
~ercent), or where tests outside DOE’s
:lanned three-phase bin and alcove-
scale tests are contemplated, DOE
‘vould be required to notify EPA and. if
the changes might affect the basis of
EPA's finding. seek a modification to
.hat finding. The only exception to this
would be those wastes that are
Jescribed in DOE's no-migration
setition that are modified through
various treatment technologies: because
the composition of these wastes, if
changed, would contain fewer toxic
constituents, the Agency does not
believe it would have to be notified
before the wastes could ba placed in the
repository. EPA does note, however,
that the ptlot-room tests originally

suggested by EPA and now
contemplated by DOE. would be
excluded under today's decision.
tacause they go substantially beyond
the program described in DOE's test
plan and furthermore are inconsistent
w1th other conditions of the
determination (e.g.. the volume limit and
retrievability of wastes),

2. Limitation on Volume

In its proposed determination. EPA
did not set a specific limit on the amount
of mixed waste that DOE couid place in
the repository during the test phase.
Instead. EPA argued that. because of the
experimental nature of the test phase,
DOE needed a reasonable degree of
flexibility in carrying out its
expenmental program, Although several
commenters supported EPA's approach,
many opposed it, arguing that it was
open-ended and allowed DOE to expand
the scope of the test phase indefinitely.
Although EPA continues to believe that
its no-migration finding, as proposed.
significant'* restricts the nature of DOE
activities uuring the test phase, the
Agency nonetheless understands the
concerns of the commenters. Therefore,
it has decided to place a volume
limitation of 8,500 drums or 1 percent of
the total projected WIPP volume on
wastes that can be placed in the
repository under this determination.

In setting a volume limit, EPA notes
that DOE's "WIPP Test Phase Plan”
called for bin and alcove-scale testing of
‘vaste amounting to 0.5 percent of the
projected WIPP capacity, while in
Congressional tastimony, DOE indicated
that bin. alcove, and pilot-room tests
might require waste amounting to
approximately 2 percent of the WIPP
capacity. Because EPA has determined
that the pilot-room tests. as currently
planned, could not be conducted under
the proposed no-migration finding. it
believes that the 2 percent volume limit
would be inappropriate. At the same
time, EPA also believes that limiting
DOE to the amounts specified in the
current test plan might not provide
sufficient flexibility for DOE to modify
those plans, particularly in response to
comments from reviewing organizations.
Consequently, EPA has decided to
impose a limit of 1 percent of total WIPP
capacity (or 8,500 drums), a figurs that
provides some flexibility to DOE and at
the same time gives the public
essurance of an opportunity to comment
if significant increases over DOE's
proposad waste volumes are needed.

EPA emphasizes that it is not basing
the 1 percent limit on any technical
determination of how much wastas
would be necessary for DOE to carry
out an adequate testing program. Rather,

EPA in effect 1s defining a limit that it
wouid consider to be a signiicant
departure {rom the activities descrnbed
in DOE's no-migration petition and its
finai .ast plan, Before DOE could exceed
that hmit, it would have to repetition
EPA. and any EPA approval of an
expanded test program would have to
undergo public comment. EPA also
emphasizes that the 1 percent figure .
represents an upper limit on the amount
of waste that may be placed in the WIPP
under today's determinauon. This limit
would not overnde the condition that
waste could be placed in the WIPP only
for testing and expenimentation within
the scope of DOE's test plan. Waste
would not be allowed in the repository
[or purposes other than testing and
experimentation, even if the volume of
waste involved did not exceed the 1
percent limit.

Many commenters also suggested that
EPA shorten the proposed ten-year
expiration date for petition approval.
EPA has not adopted this suggestion,
because, as it discussed in the proposed
decision. it believes such a limit might
aruficially constrain legitimate testing.
EPA does not believe the difference
between five years (the projected length
of DOE's test phase) and ten years is
significant in terms of the likelihood of
release of hazardous constituents from
the repository. Furthermore, 1t has
concluded that this difference in time
will not significantly effect
retrievability, However, EPA
acknowliedges that the uming and
procedures for removal of waste 1f DOE
is not able to demanstrate the long-term
acceptability of the WIPP at the close of
the ten-year period was not clear in the
proposed finding, Therefore. the Agency
has amended the conditions of the
finding to address this concern. This
issue is discussed below.

3. Waste Retrieval

The requirement that DOE retrieve
wastes from the repository if it cannot
demonstrate the long-term acceptability
of the site remains unchanged from the
proposal. As discussed above in section
{V.A. EPA has found such retrieval to be
feasible within the general parameters
of the plans submitted with the petition.
In addition, EPA has added a clause
spelling out in more detail the timing of
retrieval. Under this requirement. DOE
must submit 1o EPA & specific retrieval
schedule rio later than six months after
it is determined that the WIPP cannot
meet the long-term disposal standards,
or six months before the expiration of
the petition approval (i.e. 10 years after
petition approval), whichever comes
first. This schedule would have to detail
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retrieval procedures and include a
schedule for the removal of the waste as
rapidly as technically fessible. Before
retnieval took place. the plan would be
subject to public comment and EPA
approval.

4. Waste Retrievabulity

DOE is required to place all waste in
the repository in a readily retrievable
manner. This condition 18 unchanged
from the proposal. By "readily
retmevable," EPA means adaption of the
specific measures (dentified in DOE's
petition to maintain room stability (/.e.
roam sizing, rock bolting), the use of
easily retmeved waste containety (a.g.,
boxes. bins, and drums), and the
absence of backfilling—except in alcove
tests where standoff walls will be used.
(EPA notes that testing in pilot-scale
rooms, which the Agency originally
suggested and DOE is now considering.
would not be allowed under this
condition, because—as currently
planned—they would involve backfilling
of waste in the pilot rooms without
standoff wslls. DOE would have to seek
a modification of the no-migration
finding, with opportunity for public
comment. before conducting such tests.)

5. Carbon Adsorption Device

Today's decision requires DOE to
install a carbon adsorption control
device in the bin discharge system of
each room designed 0 achieve u 9§
percent control efficiency. The Agency
believes & 95 percent control efficiency
1s readily achievable, (See 55 FR 25454.)
The design must be based on a total
design gas volume consisting of a design
gas generation value of at least $ moles
per drum per year from the bins and the
volume of gas used to purge the bin
exhaust manifold. EPA also wishes to
clanfy that the design value for the
frequency of carbon replacement must
be verified by testing and modified as
needed to prevent breakthrough from
occurring. The testing must consist of
measurements of the adeorption
capacity of carbon [or the bin exhaust
gases, as described in the petition. EPA
is also requiring DOE to maintain design
records. including any test data, and
operating records in the facility
operating record. as described in the
notice of the proposed decision. (See 55
FR 13068. Section [V.].) Records must be
maintained for the term of today's
determination (i.e.. ten years from
today's date), or three years after the
creation of the records, whichever is
longes. In addition. the records must be
maintained during the coursa of any
enforcement action for which they are
relevant.

EPA is not requiring DOE to perform
testing to venify the control efficiency of
the carbon bed. However, DOE must
monitor the bin exhaust manifold to
show that no migration above heaith-
based levels occurs at the unit
boundary. This must be further
confirmed by monitoring at the exhaust
shaft. Although the S moles per drum per
vear design value for gas generation s
believed to be conservative. the overall
average rate of gas generation from TRU
wastes is not known with certainty: this
|s the purpose of the bin and alcove
tests. The control efficiency actually
achieved will be higher or lower
depending on the rate at which gas is
generated during the teats, However,
even if gas generation rates were to be
as high as 25 moles per drum per year,
the design would still achieve the no-
migration standard.

8. Air Monitoring Plan

EPA is requiring air monitoring for
acuvities conducted under today's no-
migration finding to confirm that there is
no migration of hazardous constituents
above health-based levels beyond the '
unit boundary. As described in its notice
of proposed decision (55 FR 13068}, EPA
has concluded that the only possible
migration pathway during the test phase
is through the exhaust shaft. Therefore,
in accordance with the requirements of
40 CFR 268.68(c), the Agency is requiring
DOE to implement the air monitoring
plan submitted with its petition. subject
to the clarifications, modifications, and
reporting requirements described in the
notice of propased decision. except as
noted below.

In its proposed decision. EPA solicited
comment on whether additional
monitoring should be conducted in the
underground repository with portable
explosimeters to detect any buildup of
methane. hydrogen. or other flammable
?un. No comments were received in

avor of portable explosimeters.
Therefore, EPA has decided not to
require their use. At the same time,
however, EPA has determined that only
by testing individual waste containers to
be placed in the WIPP can it be assured
that no fire or explosion hazard exists.
Thus, EPA {2 including an sdditional
condition requiring such teating, as
described in section [V.B.7.a of today's
notice.

EPA also solicited comment on
whether to allow & reduction in
monitoring frequency from weekly to
monthly. EPA mceived no comments on
this question and has decided to retain &
weekly minimum monitoring frequency.
Furthermore, EPA solicited comment on
whether other constituents, in addition
1o the five constituents proposed. should

be targeted for routine quantitation. No
comments were received on this
question: therefore, EPA has decided to
retain the five target constituents listed
in the notice of proposed decision, with
provisions for targeting additional
constituents, as described in the
proposal,

In the proposal, EPA spelled out a
variety of quality assurance and quality
control requrements, making menton of
the "Report on Minimum Cnteria to
Assure Data Quality.” Since that time,
EPA has revised this report and has -
retitled it "Quality Aassurance and
Quality Control" (August 1980), a copy
of which has been placed in the docket
to this rule. Therefore, EPA is requining
DOE to follow the requirements of the
revisad report. in addition to adhenng to
the specific quality control requirements
descnibed in the DOE monitoring plan
and EPA's notice of propesed deciaion,
EPA wishes to clarify that it intends the
“method limit of quantitation,” the term
used in the notice of its proposed
decision, to be synonymous with the
term “"method detection limit," or MDL,
used in the repart, "Quality Assurance
and Quality Control.” In addition, EPA
is requiring DOE to maintain
documentation of all aspects of qua!ity
assurance and quality control, as
descnbed in the revised ceport. in the
WIPP facility opeeating record: this
documentation must be avauable for
inspection by the Agency. The records
must be maintained for the term of
today's determination or three years
after they are created. whichever is
longer. In addition, the records must be
maintained during the course of any
enforcement action for which they are
relevant

lnitial monitoring results underground
at the WPP bave revealed significant
background levels of 1.1.1-
trichloroethane and carbon
tetrachloride.” The levels measured can
interfere with the svaluation of accuracy
if the approach described in the notice
of proposed decision is used. Therefore.
EPA is changing the method by which
relative accuracy is determined. Instead
of computing accuracy based on a
matrix spike alone (as the relative
differenca between the concentration
recovered from the sampler and the
concentration of the targeted analyte as
determined from the known
concentration in the audit gas cylinder).
the computation should be adjusted for

' Signuficant levels of methylene ¢ ride wera
alon detorwad 8 background sempies. However,
laboratory comsamination is the most likety
oxpl ton lor the od leveis of methylend
chionds.
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the actual background concentration
measured in a matnx duplicate at the
time the matnx spike 13 collected.
Therefore, DOE must coilect and
analyze both a matnx spike and a
concurrent matnx duplicate.

EDPA further soiicited comment on
what specific quality assurance (QA)
cbiectives tt should require for data
acceptability. DOE requested that EPA
ailow less accurate measurements at
concentrations near the detection limit,
The data provided by DOE. however,
3ave no basis for establishing an
alternative QA objective for accuracy.
due to h:gh background levels. Because
of this, and because EPA is not requiring
data that are below the method
detection limit (MDL) to be used in the
evaluation of relative accuracy (the
MDL is generally considerably higher
than the limit of sensitivity of the
analytical procedure), EPA has
concluded that the plus or minus 10
percent requirement can be achieved.
Therefore, no change is being made to
the QA objectives established in the
notice of proposed decision.

Finally, EPA proposed to require
calibration of the ventilation exhaust
fans on a quarterly basis. In its
comments on the proposal. DOE
interpreted this to mean a full dynamic
calibration, which it argued is needed
only on a yearly basis. EPA mesns to
require only a check on the fan
calibration ot a quarterly basis, using
the methods described in the notice of
proposed decision. EPA agrees that a
full calibration is needed only on a
yearly basis.

Several commenters expressed
concern that EPA is allowing monitoring
at the top of the exhaust shaft instead of
at the entrance to the shaft. They argued
t~at EPA should require DOE to monitor
the entrance and exit of the shaft to
demonstrate EPA's statement that there
will be no difference between
measurements, EPA disagrees with
these commaenters. Even if, as suggested
by one commenter, the integ: 'ty of the
concrete shaft liner were compromised.
it 18 inconceivable that any depletion of
concentrations of hazardous
constituents could be detected, given the
large volume of air that the exhaust
shaft is designed to handle during
operation, EPA's overriding concern
regarding the specific location of the
exhaust shaft monitoring station is that
it be situated so as to enable ready
access for operation and maintenance
purposes. Indeed. EPA views ready
accessibility as one of a number of
important quality assurance objectives.
Therefore. EPA continues to accept

monitoring at the top of the exhaust
shaft. 1
= \Yaste Analysis ‘

a. Flammability. EPA received a
number of comments that flammable
gases could build up in waste
containers, creating a fire and explosion
hazard. After reviewing these comments
and new information made available
during the public comment penod, EPA
has concluded that while a fire or
explosion is unlikely, the possibility of
acctdental ignition of lammable gases
in waste containers cannot be ruled out.
Were a fire or explosion to occur as a
result of accidental ignition of
flammable gases in the void space of a
waste container, retneval could be much
more difficult, should retmeval become
necessary. Moreover, such an event
could {tself cause migration above
hazardous levels beyond the
uniboundary.

For these reasons, EPA believes that
no waste container should be emplaced
in the underground repository if it
contains flammable mixtures of gases in
any layer of confinement, or mixtures of
gases that could become flammable
when mixed with air. To assure a
sufficient margin of safety, EPA deflines
any mixtuse as potentially flammable if
it exceeds 50 percent of the lower
explosive limit (LEL) of the mixture in
air.

To ensure that individual waste
containers have mat the prohibition on
flammable gases, the Agency is
rec “ng that every waste container be
tes . or hydrogen, methane, and
volatile organic compounds (VOCs) as a
class. Given tha heterogeneity of the
waste package. the Agency is also
requiring that headspace sampling be
representative of the antire void space
of the waste container, EPA expects that
all layers of confinement in a container
will have to be sampled until DOE can
demonstrate to the Agency, based on
the data collected. that sampling of all
layers is either unnecessary or can be
safely reducad. The testing of wastes
that exhibit high rates of radiolysis
should be performed a relatively short
time before the container is actually
emplaced underground. Otherwise,
hydrogen levels could build up to
flammabie levels following sampie
coliection and snalysis. Therefore. DOE
must determing, and document, the
length of time that headspace gases can
be expected to ramain below flammable
lavels (i.a.. 50 percant of the mixture
LEL) after sampling has been performed,
for both newly generated and
retrievably stored wastes. and to ensure
that the waste containers are emplaced
in the WIPP within that time.

If testing reveals the presence of
significant leveis of lammabie VOCs,
DOE must perform an explicit lame *est
‘o determuine if a lammable mixture can
be formed with air. Significant levels f
fammable VOCs are defined as
measured concentrations (exciuding
methane) of 300 parts per muiiion or
greater. {f testing shows that V'OCs are
insignificant, 1.e., below 500 parts per
million, DOE may determine the low=r
explosive limit of the mixture from the
lower explosive limits of rxethane and
hydrogen using the Le Chatelier formuia.
as described in Section V [.a of today 3
notice.

All testing must satisfy the quality
assurance and quality control
requirements described in EPA'y report
“Quality Assurance and Quality
Control" {August 1990} and must meet
quality assurance objectives of plus or
minus 10 percent on precision and

~ accuracy. DOE must also maintain

records on all testing performed and
other documentation needed to compiy
with’this condition at the generating si‘e
or in the WIPP facility operating record.
These records must be available for
inspection by EPA, and must include
documentation of all aspects of quality
assurance and quality control, as
descnbed in the above-referenced
document. Records must be maintained
for the term of today's dec:sion, or thrae
years after they are generated,
whichever is longer. They also must be
retained for the duration or any
enforcement action related to this part
of today's decision.

b. ACRA Constituents—Short-term
characterization. n response to
comments regarding the accuracy of the
waste composition estimates grovided
by DOE in its no-migration petition, EPA
is modifying its proposal to requ:re that
DOE analyze headspace gases in
containers that are shipped to the WIPP
and compare the results of this analysis
to the esumated values provided in the
no-migration petition. Since it was the
values in the petition that EPA
evaluated in today's decision, DOE must
ensure that the analytical data denved
from the actual test-phase wastes are
similar to the petition estimates. Wastes
that are not compositionally similar may
not be placed in the WIPP.

(1) Bin-scals tests, DOE must compare
actual measurements of headspace
concenitrations of volatile organics in
each of the drums containing wastes to
be used in the bin-scale tests to the
hesdspace concentrations reported in
DOE's petition. The comparisons must
be made in terms of both maximum and
mean concentrations. (EPA considers
onl* “eadspace concentrations to be
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necessary because migration through air
was determuned to be the only viable
route of migration during the test phase.)

The companaon of the maximum
concentrations is designed to ensure
‘hat the wastes to De emplaced in the
VWIPP are in fact similar to the wastes
described (n the peution. [n ity proposed
decision, EPA noted concems with the
orecision and accuracy of some of the
analy ttcal data n the petition and took
thig uncertainty (nto account durng its
evaluation. To address concerns over
the quality of its data. DOE will be
conducting an extensive
characterization program on wastes to
be shipped to the WIPP for the bin-scale
and alcovae tests under greatly improved
guality assurance/quality control (QA/
QC) procedures. (See e.g.. DOE's Pre-
Test Waste Characterization Plan,
Revision @, in the docket to today's
decision.) Because of improved data
quality, EPA expects these new data to
differ somewhat from those contained in
the petition. However, the Agency
believes that the measured maximum
concentrations identified in individual
drums in DOE's pretest waste
characterization program should be
general'y comparable to the maximum
values reported in the petition.

There are no established criteria for
quanutatively defining “comparability"
1n this context. EPA. however, has
concluded that. if the measured
headspace concentration in a given
drum are no more than a factor of two
over the maximum reported for the drum
in the petition, the wastes are
reasonably comparable. In selecting a
factor of two. EPA notes that some
differences between the new data and
that contained in the petition are
expected. This is baecause the new data
will represent a larger sample and
analyticsl results may be more accurate.
(.As noted in EPA’s proposal, the
precision and accuracy of the analytical
data in the petition were not always
we!l documented.) For these reasons,
EF A has concluded that it is reasonable
10 axpect some concentrations will be
measured that will exceed the maximum
values reported in the petition. EPA,
however, also believes that the data
should not be significantly different and
concludes that s factor of two
represents a reasonable expectation.

Accordingly. DOE may place the
cor.tents of individual druras inta bins
for the bin-scale tests if the measured
headspace concentraticns do not exceed
the reported maximums by more than a
factor of two.® Testing and vertification

* As with the condition related to Nammability
discussed previously. DOE must demansuate that
sampies callected for these snulyses are

must be completed before the waste is
shipped ta the WIPP. (f the measured
concentration of any of the pertinent
hazardous constituents in a drum
headspace exceeds the allowable
maximum, the contents of the drum from
which the sample was collected cannot
be shipped to or emplaced in the W8P,
unless DOE subsequently treats the
waste 30 a9 to reduce headspace
concentrations to below the maximum
levels. Alternatively, DOE may petition
EPA 1o modify the conditions of its
determination. Any such modification
would require public comment, Further,
DOE must ma:ntain records of all
relevant test data at the generating site
or the WIPP {or the term of today's
determination, or three years after the
data are generated. whichever is longer.
In addition. records must also be
retatned for the duration of any
enforcement action for which they are
relevant.

The maximum allowable
concentrations for hazardous
constituent by waste type (the maximum
reported concentrations muitiplied by
two) are presented in Table 2.

TABLE 2. ~MAXIMUM HEADSPACE

CONCENTRATIONS
(in volume percent]
| Type | Type | T T
Constuem , 'TP® i pe 1 Type e
~T ;

Cardon ‘ ‘

tatracnionae ) 008] 08| O88] 818
Matnyione

chionds .. 044 | 0B84 030 142
111

Tneniorogthene.., 1.68 568 212 ] 1498
Tncriorostwiens..., 0.08 ' 0.4 | Q28 028
1,1.2-Tncruoro- 1 |

1.22- I

W{ 008 | 162| 574, 2080

EPA's no-migration finding for air

relenses was based upon the mean
headupacs concentrations of volatile
constitusnts reported by DOE.
Accordingly, EPA has coticluded that
comparison of the new, pre-test
characterization data with the mean
concentrations reported in the petition is
also necessary to snsure that EPA’s
estimatas of volatile emissions are valid
for the actual test-phase wastes. In
determuining & reasonable factor for this
comparison. EPA considered the “safety
margin" indicated by the no-migration
demonstration. For the constituents of
concern. this safety mergn ranges from
approximately eleven to well over
sixteen miilion, varying by constituent.
EPA has no reason to believe that the

representative of the entire hesdspace within the
drum. including the headspeca withia inner bags.

headspace concentrations for 1.1.1.
trichloroethane and 1.1.1-tnchloro.1.2.2.
trnifluoroethane (with safety factors of
six and seven orders of magnitude.
respectively) could be high enough to
aiter the no-migration finding. For the
other constituents (carbon tetrach,orde
methylene chloride, and
trichioroethylene), the safety factors are
lower {one. two. and two orders of
magnitude, respectivelyl. EPA, therefore
has concluded that DOE must compare
the new headspace data for these
constituents to the mear values reported
in the petition.? To ensure 'hat the ro-
migration finding remains vaiid {sr these
constituents, EPA is requinng 'nat the
mean values for the test phase wastes
cannot exceed ten times the mean
values reported in the petition.

EPA is confldent that the factor cf ‘en
(back-calculated from the modeling for
carbon tetrachloride} {s sufficient!y
conservative for all three of the
constityents. Even though no addit:cnal
safety factor has been added for carbon
tetrachloride, EPA notes that the
modeling upon which the calculaiion
was based contains several ‘
conservative assumptions (e.g., that both

test rooms are filled to capacity). EPA

also notes that. during the test phase,
emissions will be monitored and it will
be c!ear well in advance if emission
levels are approaching the no-migration
limits. and corrective measures cou.d be
taken. Therefore, EPA is comfortadle
with a safety factor of ten for the
comparison of the mean values.

DOE must compare the predicted
mean values (multiplied by ten) aga:ast
the average of the measured
concentrations of the headspaces of all
drums of a single waste type used to
make up each bin, That is, the mean
from the population of drums going to
each bin (by waste type) must be
compared with the reported mean for
that waste type. If the csiculated mean
exceeds the reported mean by more than
a {actor of ten. that bin cannot be
emplacad at the WIPP under today's
decision. Testing and venfication must
be completed before the waste is
shipped to or emplaced in the WIPP. As
with comparisons of maximum
concentratic.ns, DOE must maintain
records of '} relevant test data at the
generating site or At the WIPP facility
for the tarm of today's determination, or
for three years after generation,
whichever is longer.

The aliowable average concentrations
for sach waste type in drums to be used

¢ See footnote &



Federal Register /| Vol. 55. No. 220 / Wednesday, November 14, 1980 / Notices

47711

10 a single bin are presented in Table
3,10

TABLE 3.—MEAN HEADSPACE
CONCENTRATIONS

('n vorume devcent)

- - LY

Jerittuent A A e A
Carton .
tQtrachionde 02¢: 026 050 €90
Matryiene |
nonde . ..we €390 042 3N 093
Tachiorouinviene 028’ 038

02e 029‘

(2) Aicove tests. EPA has found
emissions from the alcove tests to be
inconsequential in companson to the
bin-scale tests. Accordingly, EPA is not
requinng tesung of the headspace of
drums used in the aicove tests to
demonstrate comparability with
reported concentrations tn DOE's
petition.! ! Before any drums can be
shipped to the WIPP for alcove tests,
however, DOE must venfy (by waste
type). through results of the bin-scaie
tests conducted up to that point, that the
measured mean concentrations for
specific hazardous constituents do not
exceed the reported mean values by
more than a factor of ten. (See Table 3.)
(This condition would not require DOE
to conduct all bin-scale tests before the
alcove testa could proceed: however.
based on discussions with DOE. EPA
believes that most of the bin-scale tests
will be conducted before the aicove
tests begin.) EPA is also not requiring
DOE to test the drums to determine
maximum concentrations for specific
hazardous constituents. because it
believes that sufficient data will have
been compiled [rom tests conducted in
bin-scale drums to determine if thers is
a concern. In this regard, EPA nctes that
the drums for both the bin-scale and the
alcove tests will be randomly selected
from the population of each appropriate
waste type. Therefore, there is no reason
to believe that the wastes used in the
alcove tests will be any more or less
accurately characterized by the data in
the petition than will be the wastas used
in the bin-scale tests. For this reason,

19 The eilowaeble concentretions are the reported
mean concentrations {or each weete type multipiied
by ten. In calculating Uve meon hesdepace
concenirations, EPA used one-hail the detession
limt indicated 1 the A0-MIgrenos petiso o
represent cONcantrolions where the constiluen! wae
not detected.

1+ Although today's decisions doss not requsre
DOE to charsctenss RCRA comatwenis in the
drume (0 be usod (o the alcove tests. DOK has
informed EPA that it 1ntends 1o test some statistical
number of dreme the! are t0 be veed » the slcove
\est. ln sddition, a0 sartier, DOR wi be
requzed (0 Lot the beadepace of druns vesd in the
slcove tests for Nammabality.

EPA has concluded that the data
collected from the drums selected for the
bin-scale tests can be appropriately
extrapolated to the drums for the aicove
tests.

¢. RACRA Constituerts—Long-term
characterization. In 1ts proposed
decision, EPA expressed some concemn
uver the limited waste characterization
Jata provided by DOE in support of its
petition. While EPA concluded that the
data were sufficient for the no-migration
demonstration for the test phase, it alsc
believed that further charactenzation
was requtrad, before any finding could
be made for the operational and post-
closure phases. EPA believes that this
further characterization will be
necessary both to further confirm DOE's
estimates of waste composition and to
ensure that the wast:s are sufficiently
similar to allow the resuits of test-phase
experimentation to be extrapolated to
the wastes that DOE wishes to empiace
at the WIPP in the operational phase.
That is, the Agency wisher to ensure
that the test-phase wastes are
accurately represented by the estimates
and are representative of the remainder
of the wastes.'? In addition, more
accurate source term data may prove
necessary. EPA believes. in long-term
modeling exercises. Toward these ends,
the Agency p-opused to require DOE to
report all churscterization data thai will
be collected.

After carefully reviewing public
comments. EPA continues to believe
thet the date provided by DOE in its
petition are sufficient for its finding with
respect to the WIPP test phese. where
air emissions are the major concern
(especially given the standards on
headspace concentrations and
flammability imposed in today's
decision). The additional waste
characterization data under
deveiopment by DOE during the test
phase will be important for any review

of & subsagquent no-migration petition for

operationel and post-closure periods,
where groundwater migration and other
{ssues may arise: however, the data are
not needed for today's decision.

18 By “repoatmatative,” EPA ig referving to thoee
{actoss that sheuid contribete te mgranes of
hazardous cumstitusata. The parposs of tha st
phase experimonts i 3 evalutte gas-gederation
procsesss snd prewveds & delabese of wiormeuce
that can be used te predict geo penerstios poteritial
of tive wasies that sre pienmed o be empleced
dunng the operasansl phees. Theas. the ismee of
whetiver the test-phase weates are “represamestive”
deala with whather the results of the tesi-phasa
experments con be cxtruguisiod o the rewaning
wasiss. To that end. DOK s approach is basnd upoa
an 'envelepe” o “Deunding” conoep! wherom
wastos whose charsclensa tioa (for pas-genersties
potentinl) s witiun thet epveicpe weuld be
conerdered “ripressaied” by (he t91-phese wastes,

Accordingly, EPA has not tncluded
detalied requirements for waste
charactenzauon of the test-phase

'wastes (beyond the headspace

concentrations and flammabulity limits)
or of wastes generated at the ten DOE
sites as a condition for today's linal
decision. However, DOE is developing
waste characterization plans, (nciud'ng
sample collection, preservation. and
analytical procedures, to demanstrate
the extent to which the test phase
wasles are representative of the other
wastes fram the ten sites, and to confirm
the actual levels of RCRA constituents
in headspace gases and siudges. If
certain wastes that are generated at the
ten sites are not represented (as defined
in fuotnote 12) by the wastes that were
tested duning the test phase, they could
not be shipped to the WIPP without
further Agency evaluation. including the
possibility for public comment or
treatment of the wnste,

Over the past several months. EPA—
and the state of New Mexico—has
reviewed a number of documents
concerning DOE's pre-test waste
charactenzation plans. EPA will
continue to provide comments to DOE to
assist DOE in evaluating whether the
waste charactenzation data that DOE
wll be collecting are sulficient to make
a long-term finding for the WIPP. If
adequate data are not collected. EPA
will not be in a position to approve any
no-migration petition for the operational
and post-ciosure phases, if DOE submits
such a petition. At a minimum. the
wastes should be analyzed for the
following constituents:

Acetohe Hydratine

Benzane Methanol

Bromoform Mathylene chlonde
Betanol SMethyl-2-pentanons
Nitrobenzene 1.1.1-Tnchiorosthans

1.1.23-Teurnchiorosthane Tnchioroethylene
Tetrachioroethylena 1.1.2-Tricholoro-1.22-

- Tolusne influoroethane
2-Butanone 1.1.5-Tnmeethyibenzme
Carboa tstrechionde 126 Trmethybenzene
Chloroform m-Xylene
Chiorobenaens o-Xytene
Cyciohexane p-Xylene
1.1-Dichioroethane Cadmium
1.2-Dichioroethans Chromium
1.2-Orchiiorosthane Leed
cie-1.2-Dichiorosthane Murcury
Elbyt beviene Selenten
Ethyl athee Silver
Formeidabyde

Testing [or these canstituents should
include headspace analysis of all waste
types for the organic compounds. as
well as total analysis of the studges (or
both the organic compounds and the
metals.!? Since these date are not

1% Ag indicated in Section LD af laday's nolice.
the state of Mew Maxice is responsibie far enforcing
Conunved
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necassary {or today's finding, but rather
will be evaluated as part of a
subsequent review o a petition {ar the
coerational and post-clcsure periods {if
DCE chooses o submit such a petittont,
EPA has concluded that *he scec:fics of
'h.s testing shouid notconsittute 4
rongition in taday s cecrsion

8 Reporiing Regu.rements

Raparting requiremen's assoc:dled
wn EPA's finai no-misration
determinatian are unchanged from the
proposal-—that is, annual written reports
are required on the status of DOE's
performance assessment during the test
phase-—except that the final ,
determination requires that DOE send
reports to EPA's Region VI office in
Dallas. Texas. as well as to the EPA
Office of Solid Waste at EPA
headquarters. Because Region VI will
have direct enforcement authority over
the WIPP, EPA believes that it is
important for reports to go directly to
the regional office as well as to EPA
headquarters.

V. Discussion of Major Issues

EPA received more than 400
comments on its proposal. some -
supporting EPA's proposed decision and
others opposing it. Commenters raised a
wide vanety of issues. including the
general scope of EPA's review and its
praposed decision: the suitability of the
site: the consistency of EPA's proposed
approach with the statutory no-
migration standards: adequacy of waste
characterization: the feasibility and
likei:hood of retrieval: the impact of
possible human intrusion: and many
other 1ssues. The ma)or issues raised by
the public are discussed below as well
as 1n other sections of this notice. These
and the other issues raised by
commenters are also discussed in detail
tn 3 Response to Comment document
prepared by EPA. This cocument is
avalable 1n the public docket io this
decision.

A. Appropriateness of "Exemption” for
DOE

A number of commentars cnticized
EPA for proposing to grant to DOE what
they regarded as an “exemption” from
the hazardous waste regulations for its
WI{PP operations. They questioned why
EPA would grant an "exemption” or
“variance” to DOE [or radioactive
wastes, given the risks of this material.
Numerous commenters also questioned

RCRA jntenm status standards at the WIPP and for
issuing a RCRA permut to the faciiuy. In carrying out
ihese responaibilities, the Stale may require
additional Of more sinngent weste churecierzation
rcqmr!m-,nu.

DOE's record at other sites. and argued
that DOE should be r2quired to compiy
with all appiicable reguiations—without
special "exemptions ' or ‘vamances'—
before it wag allowed to place waste in
tne WIPP repository for any purposes.

EPA stresses that it 1s notgranting an
‘exemption” to DOE from the hazardous
waste regulations, This action, however,
i$ a "vanance’ only in a very narrow
sense. HSWA establishes two routes by
which a regulated party may dispose of
waste in compiiance with the land
disposal restrictions: It may pretreat
wastes according to specified trantment
standards, or it may dispose of the
waste in a unit that meets the stringent
no-migratton standard. DOE has chosen
the second route of complying with
these restrichons—an option that is in
some respects the more stringent of the
two. For example. if DOE were to
choose treatment as its approach. DOE
would no longer be required to
demonstrate that no hazardous
constituents would migrate from the
WIPP before the treated waste (which
might still remain hazardous) could be
placed underground. [n any case. EPA
reemphasizes that its action today in no
way exempts DOE from the hazardous
waste regulations: instead. itis a
determination by EPA that the
placement of untreated mixed waste in
the WIPP during the test phase complies
with the statutory and regulatory
restrictions on land disposal under
RCRA. Furthermore, it shouid be noted
that the WIPP must also comply with the
other hazardous wastes standards of
RCRA, as wel! as other applicable
standards. Other standards applicable
to the WIPP are described in Section 1.D
ol this notice.

EPA recognizes the concerns of many
commenters over acknowledged
probiems at other DOE sites. EPA,
however. does not believe that problems
at ather sites should rule out approval of
a no-migration petition for the WIPP.
The issue at hand is whether there will
be any migration of hazardous
constituents from the WIPP disposal
unit, EPA has carefully and
independently reviewed all the
information from other sources. As a
conssquence of this review, EPA has
concluded that DOE has demonstrated.
to a reasonable degree of certainty, that
hazardous constituents will not migrate
from the disposal unit. under the
conditions prescribed in Section V1 of
this notics.

8. Timing of EPA Decision

A number of commenters expressed
concern about what they considered to
be EPA's undue haste in proposing to
grant DOE's no-nmugration petition for

the WIPP. and they criticized £PA s
They suggestea tnat EPA may nave
taken undue shortcu's in the requ.a'~r
process, or that DOFE's pet:t.on was
aiven an nsulficient evei of tecnnita,
review,

EPA disagrees with these
commenters. The Agency deibera‘ey 3n
DOE's originai pettion Sor more than 4
vear before its praposed no-m.zration
determination {or the WIPP 'n Aonil
1990. and it spent an addit:onal ine
months in the review af public
comments before reaching a final
decision. [n the course of 1his review
EPA conducted a complete ard **nraugn
evaiuation of DOE's petition, matery,
provided by DOE in support of .is
petition, independent stucies of :ne
WIPP, and public comments on ine
proposed no-migration determinatica, |3
addition, EPA staff conducted !nree
investigatory visits to the WIPP site. T4e
results of EPA's review are summar:zed
in today's notice and in the Agency s
proposed decision in April 1990,
Technical details are provided in EPA 4
Response to Comments Document and
its Background Document, both 2f wnica
are available in the docket for this
rulemaking.

EPA acknowledges that it placed .«
high priority on the review of DOE's
WIPP petition. The Agency disagrees,
however, that it took any undue
shortcuts in the review or omitted any
significant procedural steps. EPA's
decision was made in full accord with
the procedures for no-migration
determinations. codified at 40 CFR 268.8,
and with EPA's procedures for site-
specific decisions under RCRA, EPA
modeled its procedures for handling the
WIPP no-migration petition (as well as
other no-migration petitions now under
review) on its procedures for handling
RCRA delisting petitions, These
procedures ensure a thorough and
complete Agency review. with public
notice and full opportunity for public
comment.

C. Scope of Determination

{n its proposed no-migration
determination for the WIPP. EPA nated
that it did not consider the reiease and
possible risks associated with
radioactivity: rather, ils review
addressed the release of hazardous
constituents from the disposal unit. EPA
pointed out in its proposal that the
statutory language on no-mugration
referred to the release of hazardous
constituents, which do not include
radionuclides. and risks of rldl‘olct\v‘\;.v
from the materials DOE is placing in Oc
WIPP fall within the scope of the Atom:
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Energy Act rather than RCRA, The
Agency further noted that nsks |
associated with lransportation lay
outside the scope uf s no-migratiun
review. Finaily, EPA did not seek to
Jelermina whelser the approdch
prososud by DOE~-tadl 1s, deep
2e0.04:c Jispcsal of TRU wasies dat the
\WI{PP sile——wads the Lesl possibie
giternative for handling that wasle.
Cespite FPA's explanation uf the scupe
of i's no-migratinn review, numerous
cummaenters raised issues related to
radioactivity, transportation, and
aiterratives to the WIPP. EPA
undersiands that concerns of these
ccmmenters: however, its continues to
bulieve these concerns lie outside the -
scope of its legal authority and are
better addressad in other forums,

Radijoartivity was a major concern of
many ccmmenters. A number, in
particulat, argued that, since EPA's
charge is to protect human health and
the environment, it must address the
release of radionuclides in any
evaluation of the non-migration
potential of waste from the WIPP, EPA,
however, believes that the potential for
radioactive releases from source, special
nuclear, and byproduct material is not
within the scope of the non-migration
determination. First, as EPA explained
in 1ts proposed no-migration finding for
the WIPP. the Agency's authority over
mixed wastes under RCRA extends only
to the hazardous components of the
wadste, not to the radionuclides
exempted from RCRA. (EPA explained
this pasition more fully in its mixed
waste clanfication notice of July 3, 1988,
5. FR 37045. See also Section |.B above).
Swcond, release of radionuclides is not’
within the specific mandate of the no-
m.gration langusge in RCRA or the
requlatory standards codified at 40 CFR
20R.6. t/nder the statute, EPA may not
find a method of disposal protective of
human health unless " * it has been
dumonstrated lo the Administrator, to a
reasunable degree of certainty, that
there will be rio migration of bazardous
cnnstituents from the disposal unit * * °
for as long as the waste remains
h.zardous." [Hazardous constituents are
4 'erm of art under the statute. referring
to compounds listed in 40 CFR part 281,
appendix V1L No type of radionuclide
1s listed n the appendix. Moreover, EPA
regulations at 40 CFR 288.8 do not
contemplate evaluation of the
radioactive risks of a given unit.

EPA acknowledges that it has s
general authority and responsibility
under RCRA and other acts to protect
human health and the environment, and
that this standard is an overriding
consideration in any no-migration

dacision, including a decision regarding
the WIPP The Agency believes,
however, that the standards issued by
EPA under the Atomuc Energy Act and
the Clean Air Act are the proper
standards for protection of human
health and the envtronment for radiation
ris«s at the WIPP site. Alr emiasions
(rom the WIPP during the 1est phase wil
have to comply with the Clean Air Act
standards for radioactive releases in 40
CFR part 81 and (under agreement with
the State of New Mexico) with AEA
standards issued under 40 CFR part 191
subpart A. ln chapter 6 of ita Final
Safety Analysis Report. DOE calculated
radionuclide emissions from the WIPP
according to EPA-approved models to
document compliance with Clean Air
Act and AEA standards. DOE is also
preparing 8 NESHAP notice of
anticipated start-up to file with EPA, in
accordance with Clean Air Act
standarda. Finally, long-term releases of
radionuclides will be controlled under
AEA disposal standarda codified at 40
CFR part 191 subpart B. These
regulations, which were specifically
designed to address potential
radioactive releases, are the appropriate
authority [or addressing any such
releases ai the WIPP site.

EPA also acknowledges public
concerns about transporiation safety
and agrees that it is important for DOE
to take every necessary measure t0
ensure the safety of shipments to the
WIPP. The question of transportation
risks, however, lies outside the scope of
EPA's no-migration authority, and
therefore the Agency has not addressed
them in ita review. Instead, overall
issues of transportation safety for the
WIPP project are addressed under the
National Environmental Policy Act
{NEPA) through the Environmental
Impact Statement procsss and by the
Nuciear Regulatory Commission, which
by sgreement with DOE has oversight
over shipping coatainers wad the wasts
form during transportation. .

Flaally, EPA has reviewed comments
suggesting that alternstives other than
the WIPP—-{or example. long-tarm
storage of TRU wastas at the sites of
generation—-should be chosen for
management of TRU wastes. The
Agency continues te believe that deep
geological burial is a promising strategy
for the disposal of radicactive waste.
But, in any case. the question of whether
acceptable sltarnatives lo the WIPP
exist. or whether other approaches
might be preferablas. lies outside the
scope of EPA's review. Under the
statute, DOE may place untreated mixed
waste in the WIPP repository if it can
meet the statutory standards f{or no

migration. Allernative approaches to
deep geological bunal are more
appropnateily addressed under the
NEPA process.

0. EPA Qversight Over the Test Phase

Several commenters of EPA's
proposed determination argued that
EPA should assert direct oversight over
the testing and experimentation dunng
the test phzse. For exampie. some
commenters argued that, before any
waste was placed in the repositary, EP.A
shnuld make a {inding that in-situ testing
at the repositary was both necessary
and sufficient. Others \dentified what
they considered to be flaws i1n DOE's
test plans~—e.g.. sealing the alcoves in
the alcove-scale tests—and argued that
EPA should not allow waste to be
placed in the repository before those
flaws were addressed.

Although EPA believes that DOE has
generally iaid out a reasonable test
program for the WIPP, it disagrees with
commenters who argue that the Agency
must find, as part of today's
determination, that DOE's test plany are
necessary and sufficient. The question
before EPA (s whether there will be any
migration of hazardous constituents
beyond the utut boundary for as long as
the waste remains hazardous, not
whether alternatives to n-situ testung
are available, or whether DOE's testing
program haa shortcomings. Uf DOE can
demonstrate no mugration for the test
phase, which EPA concludes it has
done, then it has met the statutory
standard for placement of untreated
hazardous wastes in the WIPP.

At the same time, the results of the
test phase will be cntical in review of a
no-migration petition for long-term
disposal at the WIPP, if DOE chooses ta
submit one. EPA, therefore, has put DOE
on notice that data from the bin and
alcove tests must be of good quality. For
example, if the adequacy of alcove seals
cannct be demonatrated. any data
derived from the sicove tests will be of
questionabie valus. Similarly, it is
essential for the long-term finding that
DOE adequately charactenze test waste
for RCRA constituents. Toward this end,
EPA has described in some detail in
section IV.B2 of thia notice the types
and quality of data on waste
characterization it expects to see in any
petition for loag-term disposal.
However, {or the reasona discussed
abava, the Agency has coacluded that it
is not appropriate to address the scope
or details of DOE's test plans in today's
decision—excapt insofar as they invoive
possibie migration of waste from the
dispoaal unit or the retrievability of the
waste.
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E Site Suttability

In reaching its proposed
determination. EPA reviewed more than
300 studies of the WIPP site, not only by
DOE and its contractors, but aiso by
incependent researchers and groups
such as the U.S. Geological Survey and
the Environmental Evaluation Group.
The overwhelming conclusion that EPA
drew from these studies 18 that the WIPP
has been located in a remarkably stable
formation, and that {t is a promising site
for the permanent disposal of
radioactive waste. Although there
rematn some questions about the site,
which DOE will be addressing during
the tast phase, EPA expressed its
conclusion that the site was sufficiently
well characterized for the test phase to
proceed. Thus, EPA agreed with the
National Academy of Sciences and
DOE's Blue Ribbon Panel that it makes
sense to begin testing in the WIPP
repository as soon as regulatory
requirements are satisfied.

Several commenters an the petition,
howaver, raised \ssues associated with
the suitability of the WIPP bite.
Commenters, for example, expressed
concern about the possibility of karst
formation in the vicinity of the WIPP
site and the general role of dissolution
processes in the area; the assumed
existence of a pressurized brine pool
telow the repository: and the rate of
brine inflow into the repository. Thesa
issues are discussed briefly below and
are addressed in more detaii in EPA's
Response to Comment document for this
rulemaking.

A number of commenters expressed
concern that the WIPP landscape had
the characteristics of a karst terrain. A
karst terrain is a kind of topography that
13 tvpically formed over limestone,
dolomite, or gypsum through dissolution
processes: it is usuaily characterized by
closed depressions or sinkholes. caves,
and underground drainage. The
implication for the WIPP, according to
commenters. is that contamination from
the repository if it reached the overlying
Rustier formation, covid be transported
rapidly to the accessible environment.
Commenters also suggested that ground
water n overlying karst formations
might attack the repository shaft seals,
after ciosure. and enter the Salado
Formation—the salt bed in which the
WIPP repository has been constructed.
This might lead to dissolution of the
halite. allowing a potential pathway for
migration past the unit boundary.

The commenters argument that the
WIPP area is karstic is based primarily
on the presence of several
acknowledged and alleged dissolution
features in the WIPP area. These include

sinkholes 1n Nash Draw, several
kilometars from the WIPP site:
dissolution features identified in the
WIPP 33 drill hole. just outside the site
boundaty: and "Barrows Bathtub,” a
depression about one kilometer from the
proposed underground disposal area,
Such features. according to commenters,
demonstrate that the WIPP site 1s found
in a mature karst area and that wastes
can be expected to leak from the WIPP
shortly after closure.

As a result of commenters’ concerns,
EPA reevalus:ed the question of karst (n
reaching its {inal decision. This
reevaluation included a field
{nvestigation of the WIPP site, in the
company of ona of the commenters. The
tour covered the most important
features that the commenters believed
were karstic in the vicinity of the WIPP.
The closest of these was eapproximately
one kilometer from the surface buildings
at the facility. On the baasis of this
review, EPA has concluded that karst is
not now an isaue at the WIPP, and is
unlikely to become one for many
thousands of years, if ever.

EPA recognizes the presence of some
localized. surface dissolution features in
the general area of the WIPP,
particularly in Nash Draw. This is not
surprising. given that the geologic units
within the area are composed of
that would be susceptible to dissolution
under the correct hydrologic and
geachemical conditions, However.
evidencs suggests that these are ancient
features and that current rates of
dissolution are extremely siow, For
example, dissolution rates at the Nash
Draw have been estimated at one-third
of a foot every one thousand years, rates
that would not threaten the WIPP
repositary for millions of years. In
addition, the widespread occurrence of
caliche——a surface featurse indicating
arid conditions and limited surface
dissolution=in the WIPP ares suggest
the stability of the surface landscape
over at least the last 10,000 years. At the
same time, borings drilled at and near
the WIPP site have [ailed to sncounter
solution channels indicative of a karst
environment. Finally, it should be noted
that the Salado Formaticn lies 200
meters below the surfacs, shielded by
relatively impermeable rocks. Thus, the
repository horizon is isolated from any
ongoing dissolution process. The fact
that the Salado Formation in the ares of
the WIPP has remained largely
unaffected by dissolution processes vver
its 225-million-year history is evidence
of its stability.

Numerous commenters also expressed
concern about the presence and possible
alfects of pressurized bnne in the

Castile formation underlying tne Salado .

One bora hole 1n the immediate viciaty
of the repository—WIPP 12—
encountered a large brine pocket in e
Castile. Geophysical measurements
suggest that this pocket extends
underneath the repository .!seif,
Commenters expressed the concern 'hal
this brine muight. 0 the long run, threaten
the WIPP through dissolution processes
ar, if a bore hole were dnilled at some
future date through the repository into
the brine pocket, pressurized brine
might force contamination to the
surface,

After reviewing the comments and
other data in the record, EPA continues
to believe that the brine pocke!s in ine
Castile formation~-although they
contain a substantial amount of fluid—
do not offer a significant threat to the
repository. Castile deformation. which
led to the formation of the brnne pockets.
was initiated milllons of years ago in
association with major tectonic tilting of
strata in the Delaware Basin. The region
is tectonically inactive at present,
implying that new development of major
Castila features is not occurring. In
addition, the brine pool 1s completely
saturated with respect to halite and
therefore has no potential to dissuive
the surcounding host rock. Since the
Castile and Salado Formations are
hydrologically distinct, there (s no
credible hydrologic connection between
the two formations. Finally, because of
restrictions on access, there is no
realistic possibility of a borehole
reaching bnine pockets below the
repository during the test period.
Therefore, this issue does not anse for
today's determination, DOE’s
performance assessment, however, is
addressing the possible effects of such a
baorehole after repository closure.

A-number of commaeanters also
expressed conce: about the effects of
brine inflow into the repository and the
validity of permeability values used for
the Salado Formation. EPA has
reviewed the infarmation pertinent to
this discussion and believes that, while
a good understanding of brine inflow
into the repository exists, additional
studies must Se conducted to
understand the true nature of brine
inflow and to quantify inflow in a
manner more indicative of facility
conditions. Thesa tests will be
performed during the WIPP test phase.
They will be important in any decision
on the long-term acceptability of the
WIPP site. Brine inflow, hawever, will
not be a problem during the test phase
and thua s not an 1ssue for today's
decision.
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Finally, commenters expressed
concern that DOE's petttion and EPA's
proposed decision did not fully address
the long-term closure scenarto expected
at the repository. Commenters cited
data predicting hign rates of 2as
27neration and arqued that this gas
~ gnt Jdelay ar prevent creep clasure of
‘me repository. As a worst case, g4s
generaiion exceeding hihestatic
cressure might racture surrounding salt
ar threaten the seal system of the
renosttory. In fact. DOE, EPA, and other
graups have recognized that the 1ssue of
Qus generation. and us relation to
-epository performance. must be
adequately addressed before permanent
disposal of waste takes place at the
\W{PP. The major purpose of DOE's in-
situ tests n the WIPP with actual
wastes |8 to explore the issue of gas
generation. Today's decision will allow
these tests to proceed. The Agency
Leneves ‘hat the end of the test phase is
the appropriate ime for it to make a
dutermination of whether the repository
i3 or 19 not suited for long-term disposal,
since the resulls of the experiments
performed dunng the test phase will
help quantify gas generation rates, as
well as identify different mitigative
measures ({ the rates prove
unacceptable,

F Conditional Determination

Several commenters took issue with
EPA's "conditional” approach in 1ts
proposed decision. EPA's proposed
da2termination was based on: (1) The
f:nding that hazardous constituents
would not migrate from the disposal unit
¢aring the test period. and (2) the
-equirement that DOE remove the waste
2t the conclusion of the test period
urless it could demonstrate that there
would be no migration over the long-
term. According to commenters, this
aoproach 1s inconsistent with the
statute, which requires a finding that
hazardous constituents will not migrate
fram the unit as long as the waste
remaing hazardous. The commenters
4rgued that, under the statutory
standdrd, DOE should be required to
semonstrate that hazardous waste
zermanently place in the repository
wonuld not migrate from the unit before
DOE could place any waste
uncerground, even temporanly. EPA,
however. continues to believe that its
proposed approach is consistent with
‘ne statute and has not amended its
{inding.

As commenters point out, RCRA
specifies that hazardous constituents
must not migrate from the unit for as
long as the waste remains hazardous.
The phrase "from the unit" is a key
element of this standard. [f the waste (s

removed from the unit at the end of the
tast pertod, migration of hazardous
constituents from the unit after that time
18 clearly tmpossible, because there are
no longer any hazardous consttuents in
the unit to migrate. Consequently, in the
case of temporary placement, for
example dunng the WIPP test phase, the
approonate question 18 whether
hazardous constituents will migrate
during the period of temporary
placement. (As discussed elsewhere in
today's notice, EPA has concluded that
hazardous constituents will not migrate
from the unit during the test phase.) At
the same time, of course, it is important
to see that removal at the end of the test
period is reasonably assured. EPA judge
DOE's no-migration petition for the
WIPP on these grounds. (See Section
V.G for discussion of this point.)

One group of commenters argued
further that, {f EPA were to continue
with its "conditional approach, it
shouid review DOE's test plan to ensure
that in.situ testing at the WIPP was
necessary to demonstrate long-term no
migration and that the specific tests to
be conducted would be sufficient.
Although EPA has commented on DOE's
test plan, EPA disagrees with these
commenters on the type of EPA review
that is necessary. On the basis of its
review, EPA has concluded that DOE's
test plan is well designed and the testing
will yield important information on the
long-term performance of the repository.
EPA. however, has not and believes that
it should not formally analyze DOE's in-
situ testing at the WIPP to determine
whether it s necessary of sufficient. and
it does not believe such an analysis is
within the scope of a no-migration
review. Ag long as DOE can
demonstrate that hazardous constituents
will not migrate from the disposal unit, it
is legally entitled to place prohibited
waste in the WIPP. There is nothing in
the statute that further compels a
petitioner to demonstrate that placement
in the unit is “necessary.”

G. Definition of No Migration

Sections 3004 (d)(1), (e)(1), and (8)(5)
of RCRA state that land disposal is
prohibited, unless “it has been
demonstrated to the Administrator, to a
reasonable degree of certainty, that
there will be no migration of hazardous
constituents from the disposal unit or
injection zonae as long as the waste
remains hazardous.” In its proposed no-
migration decision on the WIPP, EPA
adopted the same interpretation of this
standard as it had in its no-mugration
regulations for underground injection
wells; that is. the Agency interpreted the
standard to prohibit the migration of
hazardous constituents in

concentrations high enough to render
the waste hazardous. (See 53 FR 28122,
July 28, 1988.) Critics of this approaca
argued that Congress clearly meant that
not a single molecule of a hazardous
constituent could migrate from the unit.
as long as the waste remaining in the
unit was hazardous. Under this
standard, DOE's WIPP no-migration
petition could not have been approved,
because at least some molecules of
volatile organics listed as hazardous
constituents will migrate via the air
route during operations—aithough most
likely at severa| orders of magnituce
below levels of detection,

[n today's decision, EPA Is retaining
its proposed definition of "no migration”
of hazardous constituents. As explained
in detai] in the preamble to the proposed
decision, EPA believes that this
approach is fully consistent with the
language of the statute and is protective
of human health and the environment.
EPA also notes that its interpretation of
"“no migration" was recently upheld in a
decision on the underground injection
well rules by the U.S. Court of Appeals
for the District of Columbia. (VRDC v.
EPA N, Slip. Op. (D.C. Cir. 1990}.) In
this decision, the Court accepted EPA's
argument that 'no migration of
hazardous constituents * * * for as long
as the waste remains hazardous' may
be read to mean no migration of
constituents above hazardous (or
health-based) levels. As a result. EPA
has decided to retain tne same standard
in its fina' decision on the WIPP
petition.

H. Definition of Unit Boundary

In today's finding. EPA has slightly
modified {ts definition of the disposal
unit boundary in response to public
comments. Ln the proposal, EPA defined
the unit boundary {or point of
compliancs) for groundwater migration
as the Salado Formation. laterally
bounded by the limits of the four-mile by
four-mile land withdrawal area. For air
emissions during operations of the
WIPP. EPA defined the unit boundary as
the point where the air shaft met the
surface.

Numerous commenters expressed
concern about the extent of the unit
boundary for groundwater, arguing that
it might allow broad areas of
contamination underground: they
objected to EPA arguing that there
would be no migration from the unit
even if the hazardous constituents
moved up to two miles laterally. Several
commenters suggested that the unit
boundary in no case should be greater
than the mined repository, and should
probably be lesa. One group of
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commenters also pointed ‘o what they
belleved was an inconsistency between
the unit boundary for air and for
groundwater, They argued that the unit
houndary should be the same in both
rases and that the untt boundary for air,
merefore, should be no farther than the
‘oo of the Saiado. After reviewing these
~cmments, EPA has decided to retain its
definition of the lateral boundary of the
4nit (i.e., the boundary of the land
withdrawal area within the Salado
Formation), but to define the boundary
for air emissions as the top of the Salado
Formation,

EPA has rejected commenters
suggestion that the unit boundary be
defined as the mined area (or some
smaller area). As the Agency explained
in detail (n {ts proposed finding, it
believes that, in the context of a
geological repasitory, some cradit
should be given for the surrounding
formation (n which a waste is placed.
The purpose of placing waste in a
geclogic repository s to isolate it from
the general environment: it is not to
prevent any movement of waste,
however slight, within that formation. [n
fact, some lateral movement of waste
{nto the surrounding formation can be
an inevitable, and desirable, aspect of
repository performance—as it is in the
case of the WIPP. A no-migration
standard that prohibited any lateral
movement would run counter to the
concept of a geological repository.
without providing for any additional
environmental protection or protecting
against any meaningful release,

In taking thig genera] position, EPA
beiteves that it 1s being consistent with
the (ntent of Congress, for example as
expressed in the Senate Report on the
1984 HSWA amendments: "In
determining appropriate confinement
from which migration shall not be
allowed to occur, the term disposal unit
or injection zones should be construed
* * *in terms of the overall integrity of
the disposal practice. keeping in mind,
in particular, the potential for
contamination of ground-water or
surface water resources” (S. Rep. No.
284 98th Cang. 1st Sess. at 18). Wastes
confined to the boundaries of the unit,
as defined in EPA's final determination,
would remain more than 1.000 fest from
the nearest unconfined ground water,
EPA also notes that its position is
consistent with the recent court decision
on its no-migration rules for
underground injection walls. (NRDC v.
EPA No. Slip. Op. (D.C. Cir. 1990).) In
this decision. the court supported EPA's
position that the term injection zone
(which for underground injection wells
is analogous to the unit] includes

confining material surrounding the
porous formation {nto which the waste
(s actually injected. Similarly, EPA
believas it is appropriate ‘o consider at
least a portion of the confining salt at
the WTPP as part of the unit.,

Cirtics of EPA's praposed definition
of the WIPP unit suggested no
ailenative boundares, other than
somewhere within the furthest extent of
the mined area. As discussed above,
EPA has rejected this alternative. [n the
absence of any rationale for an
intermediate boundary between the
mined ares and the proposed boundary,
EPA has decided to retain the proposed
approach, EPA emphasizes that the
WIPP unit. under this defimition, is fully
isolated from the surrounding
environment [f waste remains within
the unit boundary. no meaningful
movement of waste will have occurred,
and nio contamination of ground-water
resources will result. Further, although
there will undoubtedly be some lateral
migration of contaminated material
along marker beds within the salt
formation, all projections indicate that
this migration will be very limited. in oo
way approaching the boundaries of the
unit. (The moat likely route of migration,
instead. would be up the closed shafts to
overlying formations.) Therefors.
extensive underground movement of
waste is not expected. regardiess of the
definition of unit.

ln the case of air migration, EPA
recognizas that its proposed deflnition
caused some confusion, To address
commanters' concerns, EPA has
amended the unit definition for air
duning operations, placing the boundary
at the top of the Salado Formation. The
issus of whers DOE should monitor to
demonastrate compliance at that point,
however, is & different question. (See
section [V.B.8 for & discussion of this
point.)

1 Waste Characterization
1. Flammability

In evaluating the potential for release
of hazardous constituents in its
proposed decision, EPA considered the
potential for fire and explosion at the
WIPP. The Agency noted that the Waste
Accaptance Criteria (WIPP-WAQC)
pre’ ibits explosives and compressed
guses in TRU Wastes and requires that

yropharic materiais be rendered safe
gy mixing them with chemically stable
materials, such as concrete or glass. or
be processed ‘o render them
nonhazardous. In addition. the Nuclear
Regulatory Commission requires that all
waste containers be equipped with one
or more carbon composite filters
designed to prevent pressure buildup or

the accumulation of lammabie gases
priot to shipment to the WIPP. as
spec:fied n “TRUPACT.(l Authorized
Methods for Payload Control”
(TRAMPAC).'* EPA suggested tha!
these requirements, in conjunction with
the matntenance of general ventilation
11 the underground repository. make the
possibility of fire or explosion extremea.y
unlikely, té

EPA continues to Selieve that a fire or
explosion is unlikely. [t acknowiedges.
however, the concerns of commenters
that flammable gases could build 4p in
waste coatainers, creating a fire and
explosion hazard, The Agency nas
reanalyzed the available information
and has concluded that the accidental
ignition of flammable gases \n waste
containers cannot be ruled out, given ine
available data on waste
characterization. At the same time, EPA
has concluded that spontanecus
combustion within as individual waste
containey, i.e.. without an igninon
source. is not credible.'s

Waere a fire ar explosion to occur as a
result of accidental ignition of
lammable gases in the void space of a
waste container, retreval could become
more difficult. should retmeval be
necessary, Moreover. such an event
could itself cause migration of
hazardous constityents above health.
based levals beyond the unit boutdary
For these reasons, EPA has concluded
that no waste container should be
emplaced in the underground repository
if It contains flammable mixtures of
gases in any layer of confinement. or
mixtures of gases that could become
flammable when mixed with air. To
assure a sufficient margin of safety, EPA
considers any mixture to be potentially
flammabie if it exceeds 50 percent of the
lower expiosive limit (LEL) of the
mixture {n air.

EPA. consequently. is requiring DOE
to ensure that individual waste
containers have met the prohibition of
flammable gases. DOE must implement
this provision by testing each waste
drum ot individual container for
hydrogen. methane, and volatile organic
compounds (VOCs) as a class. EPA s

14 The Agency notes (aat TRAMPAC aiso sets
limite oo the tsermal wattage. 1., decay heat of
individual --mmm bco co‘;\'!;‘v\ the ;Dw& of

neranon of » by rediolyms |
'S::my Anaiyem Report 'f:r e TRUPACT -1l
Shipping Package. Appendix 1.0.7 revisiun 2. [une
1909).

i The Agency notes that the WIPP-WAC aiso
place restrichions on the total quanuty of fssile
Mmatertal iN & weste COTHRINET to cisute crilicality
salety. .

10 Seg tha conclusions n the Sandia Nattonal
Laborsiory memorsndum from Siezak and Lappia tu
Marcer and Fredncksan, january 3. 1990,



Federal Qegister / Vol 55 No. 220 / Wednesday, November 14, 1390 / Notices

4777

establishing this condition because 1t
does not judge available process
xnowledge to be sufficiently reliable or
accurate to allow a determination on the
fammablity hazard of :ndividual waste
packages.

EPA recognizes that headspace tesung
of every drum or individual container on
a conyinuing basis may pose a
significant burden on DOE, Without
sufficient data, however, EPA feels
cnmpelled to require that DOE conduct
testing, given the potential
consequences of a fire or explosion.
Once sufficient data have been
collected, however, EPA will consider
the extent to which continued testing is
necessary. Test data may well show
that flammable gases are only present at
levels well below the lower explosive
limit, either for certain wastes (e.g.,
TRUCON content code or item
description code) or from particular
generating sites, If the test data in fact
show that ng fire or explosion hazard
exists, DOE should submit the data to
EPA and request that the testing
requirement be modified accordingly.
Any change in the terms of this
condition will be made under the
procedures of 40 CFR 268.8(e}, which
include public notice and opportunity
for comment.

EPA is also requiring that headspace
sampling be representative of the entire
void space of the waste container.
tmitially, the Agency believes that each
individual layer of confinement within
the container will have to be sampied.
given the limited data available for
inner bage. EPA, however, expects that
wnce DOE accumulates enough data, it
may be able to show that for most
package configurations in which bags
are twisted and taped. similar levels of
flammable gases will be found in all
layers of confinement.!” Howevaer, it is
anticipated that the occurrence of
detectable quantities of [ree liquids. as
determined by real-uime radiography of
visual inspection, will continue to
indlicate the need to sample the layer in
whith it occurs, unless DOE can
femaonsirate otherwise.

EPA also believes that testing of

" wastes that exhibit high rates of
radiolysis should be conducted within a
relatively short time period of when the
container is actually placed
underground. Otherwise, hydrogen
levels could build up to flammable
‘\uveis following sample collection and
analysis. DOE has accumulated

1 EPA notes that DOE intonds to open up and
disassembls the drums seiected {oe the bin-scale
tests (or visual inspection, Therefors. this
requiremen! should not incresse radiatics o1 oeure
to workers.

considerble data on radiolysis rates for
vanous materials in TRU wastes. DOE
used such data in 1ts applicaton to the
Nuclear Regulatory Commussion for a
certificate of compliance {or the
TRUPACT-II shipping package to
determine tHe length of time a waste
drum must aspirate (i.e.. vent) before it
can be shipped after retrieval from
storage.'® Similarly, EPA is requinng
DOE to determine, and document, the

. length of time during which headspace

gases can be expected to remain below
flammable levels (i.4. 50 percent of the
mixture LEL) after sampling has been
performed, for both newly generated
and retrievably stored wastes, and to
ensure that waste containers are
emplaced at the WIPP within that time.
If testing reveals the presence of
sigruficant leveis of flammable VOCs,
an explicit flame test must be performed
to determine if a flammable mixture can
be formed with air. American Society
for Testing and Materials {ASTM)
Method E 88188, “Concentration Limits
of Flammability of Chemicals," or
equivalent, are acceptable test methods.
Significant levels of flammabie VOCs
are indicated by measured
concentrations (excluding methane) of
500 parts per million or greater, as
propane. as determined by gas
chromatography and flame {onization
detection (GC/FID) or of 300 parts per
million or greater. by voluma, as
determined by gas chromatography and
mass spectrometry (GC/MS.) !* If
testing shows that VOCas are
insignificant, l.e., below 500 parts per
million, the lower explosive limit of the
mixture may be determined from the
lower axplosive limits of methane and
hydrogen using the Ls Chatelier formula
as {ollows: If LEL., and LEL, are the
lowar explosive limits of hydrogen and
methane. resepctively, and C, and Cq
are ths measured conceatrations of
hydrogen and methane. respectively,
expressed as volume percent, then if the
fraction. Ci/LELs and Ce/LEL¢ sum t0 0.3
or greater, the mixture is considered to
be flammable when mixed with air.2?

'$ DOL TRUPACT-{! Content Codes (TRUCON),
DOR-WIPP 08-004. Revision 3. july 1983, and DOK.
Safety Anclys:s Report for the TRUPACT I
Shipping Pockage. Appendix 1.1.7, Revison 2. [une
1998,

' Por purpones of determining concantration
levels ysing GC/MS. onty norcombustible
compounds may be sxciuded from the vem total of
not-methans VOC, ¢.4.. carbom letrachionde.
tetrachioroethyiens. chiorofori. aad bromoform.

39 The lower expiostve limits of hydrogen and
methane are ¢.0 and 3.0 percent. respectively, in aif
(Bureas of Mines. "Fammability Charsctenistics of

Combusubie Gases and Vapors.* Bulletin 822, 1988).

2, RCRA Constituents

In 1ts proposal, EPA expressed some
concern with the quality of the waste
characterization data provided by DOE
in support of its peution, However. given
the nature of the wastes, the safety
margins between predicted emission
levels and health-based levels, and
required controls on air emissions, EPA
concluded that tiae information provided
by DOE (based primarily upon process
knowledge) was sufficient to
demonstrate, to a reasonable degree of
certainty, no migration of hazardous
constituents dunng the test phase. Many
commenters, nevertheless, criticized the
quality and completeness of DOE's
waste charactenzation information and
DOE's approach to waste
characterization, Several commenters
noted ‘he critical role played by waste
characterization in the prediction of no
migration and stressed that EPA needed
accurate waate descriptions. sypported
by detailed analysis, to evaluate the
potential evironmental impacts of waste
disposal. In responding to these
comments, EPA has differentiated
between short-term issues (relevant to
today's decision for the test phase) and
long-term {ssues (relevant to a decision
for the operational and post-closure
phases. should DOE submit a petition
for these phases),

a. Short-term issues. Many of the
commenters expressed concern with the
Agency's acceptance of waste
characterization data based primanly
upon process knowledge. Commenters
stated that. in the case of the WIPP.
waste characterization requirements
have not been met.

EPA disagrees with the commenters’
position that DOE's waste
characterization information is
insufficent {or a no-migration
determination for the test phase. DOE's
analysis of the wastes incuded an
evaluation of the matenals and
processes from which the wastes were
generated as well as actual chemical
analysis of the wastes. In the former
case, DOE provided {low diagrams and
narrative descriptions of the processes
that generated all 128 of the identfied
waste Content Codes as weil as an
identification of the RCRA hazardous
constituents used in the process. DOE
also provided estimated concentrations
for each of the hazardous constituents
expected in the wastes. This was
designed to be a conservative
characterization. in which it was
assumed that any hazardous
constituents that wers used in a process
would be present in the resulting waste
stream, regardless of known physical
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processes that would reduce the
likeithood that the constituents would in
fact be present (e.g.. volatilization), EPA
notes that no comments were received
:ndicating that wastes from the
nrocesses described by DOE would be
excected to be compesitionally different
fssm the DOE-estimated compositions.
The bulk of the anatlytical data
=resented by DOE ta corroborate the
conclustons of the above.descnbed
charactemzation were focused on the
only viable route of release during the
test phase—namely. through the air. For
this charactenzation, DOE provided
results from over 200 headspace
analyses, representing all four of the
.dentified waste types: these samples
werse analyzed for numerous gases,
including nine organics. Other analyges
for which results were reported included
Toxicity Characteristic and Extraction
Procedure leaching tests, totai volatiles,
and total metals. While these analyses
were not typicaily conducted on all four
of the waste types, EPA notea that these
tests are not directly relevant for
characterizing the most likely route of
release during the period that is subject
10 today's decision (i.e., the test phase).
- Additionally, EPA in its proposal
considered the “safety margin”
indicated by calculauons of air
emissions. That is, even if the
concentrations of hazardous
constituents were significantly
underestimated, the no-migration
standard would still be met during the
test phase.?' Additional assurances are
provided by the air monitoring systems
:hat will be operated to allow detection
of emissions. Based upon the safety
margin indicated by these factors. the
Agency concludes that the level of
waste characterization is acceptable for
‘he test phase. Nevertheless, to ensure
that the wastes to be used in the
binscale tests are similar in composition
1o those described in the no-migration
oet:tion, EPA is requiring that DOE test
the headspace of the wastes shipped to
the WIPP (as a measure of the waste
constituents’ propensity to migrate
through air) and compare the results to
the values provided in DOE’s no-
~ugration petition. This comparison
must be conducted and the waste must
te found to be compositionally similar
tefore the waste can be sent to and
emplaced in the WIPP: (f the waste is
not similar to the estimated
concentrations provided in the no-
m:gration petition. the waste cannot be
shipped to the WIPP unless it ia

11 The sabety (actor assumas that en explosivity
hazard is not present. To ensure agsinat such a
nazard. EPA placed an addinonal condition on the
decision (see section |V .B.7).

modified compoaitionally. such that it is
compositionally similar. The details of
this compansct are described (n section
[V.B.7.b of today's notice.

Other commenters stated that. to.the
extent that DOE has provided any
labcratory analysis of wastes intended
for the WIPP, it {s solely headspace
asalysis (l.e., analysie of the
constituents' concentrations in the air
under the lid of the drum) usad as a
surrogate for the waste in the drum.
Thes¢ commenters maintatned that
headspace analysis, whiie extremely
useful for homogeneous phases, is
limited, at best. for analyzing
heterogeneous wastes such as those
intended for the WIPP. In the optnion of
these commenters, headspace analysis
is unreliable as a surrogate for direct
analysis of liquids and solids in drums
due to uneven parutioning of
constituents,

The Agency recognizes that there are
limitations on the utility of headspace
analysis as a surrogate for analysis of
waste composition. Certainly headspace
analysis is not appropriate for all
evaluations for all waste types. In some
cases, however, headspace analysis is
the most relevant measurement. For
purposes of the test-phase
determination, headspace analysis is
primarily used in the evaluation of gas
generation and explosivity hazards,
Since it is the composition of the gas
that is of concemn. analysis of the
headspace (/.e.. the actually evolved
gas) is the most appropriate parameter
to consider. If concentrations in the
waste were used for the explosivity
evaluation, the composition of the
evolved gas would be modeled. or
predicted. rather than actually
measured.

EPA agrees with the commenters’
concerns regarding the validity of a
single headspuce sampie (under the lid)
as reprecentative of potentiaily evolved
gases from haterogeneous wastes, This
is especially problematic when the
drums contain seversl inner layers of
confinement. as do the drams that will
be emplaced in the WIPP. Specifically.
questions exist as to whether the
headspaca beneath the lid is
compositionally different from the
headspacs in the inner layers. EPA is
addressing this issue in the context of
the testing condition related to
headspace analysis. [n that condition,
EPA 18 requuring that DOE take
representative sampies of the headspace
{which may requirs, in some cases, for
DOE to take samples from inner bags)
and analyzas them to confirm its
assertion that tha headspace beneath

the lid is. in fact, representative of the
total evolved gas within the drums.

EPA also agrees that headspace
anaiysis 18 not a surtable surrogate ‘or
direct analyses of the waste for
purposes of evaluations where the total
composition s a factor. However. for
volatile organic constitutents, EPA
believes that headspace analysts can be
a useful tool for determining whether the
constituents are present, That s, (f a
volatile consrtuent (s present 1n the
waste, 1t 13 reasonable to assume that it
will also be present in the headspace.
Accordingly, results from headspace
analyses were used to confirm the
presence of volatile hazardous
constituents, not to quantify their
concentrations in the wastes,

Several commentars argued that
DOE's quality assyrance/quality control
of waste characterization data was
deficient. Others noted that DOE had
been unable to provide adequate
sampling plans and sample handling
procedures for analytical work. EPA
raised similar concerns with DOE's
procedures, hut, for the reasons
descrbed in tbe praoposal and further
elaborated upon above, the Agency has
concluded that the data are sufficient for
the test phase demonstration. At the
same time, EPA advises DOE that it
expects additional analytical data to
support a long-term demonstration,
where signuficantly greater quantities of
waste are involved and routes of
possible migration ate not limited to
release of volatiles to the air during
operatiors.

b. Long-term issues. EPA notes that
the "safety margin" for the long-term
showing ((.e., the operational and post.
closure phases) has not been
determined. For that reason. the Agency
believes that additional waste
characterization data are needed to
reduce the uncertainties before a
decision on a long-term no-migration
determination can be made. EPA,
however, has decided not to make such
testing a condition of today's decision,
because the collection of such data is
not relevant to the decisioa during the
test phase; EPA. however, expects DOE
to develop aad implement waste
characterization plans. including
appropriate sample collection.
preservation, and analytical procedures,
that will allow a demonstration of the
extent to which the test phase wastes
are representative of the other wastes
from the ten generating sites and that
allows greater precision in estimanng
potential for long-term migration (e.3..
through routes such as ground water). If
such data are not collected. EPA will not
be in a position to apptove a no-
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migration petition for the operational
and post-closure phases, if DOE submits
such a petitton. EPA's expectations
related to these dala are presented :n
Section [V.B.7.b of todayv’s notice.

Many commenters expressed
concerns regarding the extent (o wiuch
'n2 wasias that wul be used for the test
crase are representative of the otner
wastes that DOE wishes to empiace at
the WIPP dunng the cpera'ional phase.
[' ways stated by many commenters that.
for the test phase. adequate waste
charactenzation is vital to assure that
rests will be performed on
recresentalive wastes. Commenters
cointed out that almost 70 percent of the
wastes proposed for storage do not yet
ewust. They azked what controls and
safeguards were \n piace to ensure that
these future wastestreams are
acdequateiy represented by existing
wastes.

The Agency agrees with commenters’
concern that the use of representative
wastes in the test phase will be critcal
to the success of any DOE no-mugration
petition for the later (operational and
post-closure) phases. More specifically.
the test-phase wastes must be
sufficiently representative of the other
wastes that DOE wishes to emplace at
the WIPP to allow extrapolation of data
from the test-phase expenments to the
behavior of the other wastes.?? This
1ssue is, in fact. the basis for the
seiection of wastes that will be used in
the test phase experiments, The
selection process will be based upon
‘hose parameters that contribute to gas
generation and iy designed to identfy
wastes that represent the spectrum of
exocected values for those parameters.
Since waste selection and
characterization, as part of the design of
tne experiments, is the responsibility of
DOE. EPA believes that it is DOE's
iesponsibility to establish and
.mplement procedures to demonstrate
=4t the wastes are. in fact. sufficiently
rap.‘csenlatwe.

Liany commenters also argued that
EPA's proposed decision did not clearly
es:ablish whether all waste analysis
Jdta would be provided to EPA prnior to
emplacement of any waste or whether
the data would be provided
incremertally as waste is being
eroiaced. These commenters stated
'nat they had serious concerns if the
Ajency is proposing to allow DOE to
——r——————————

- 1" shouid be noted that. if one or more wastes
‘nat are genarated at any of the DOE sites are not

regresenied” by the test wasies. these wastes
sou'd not be sent o the WIPP withoul furthar
er.dduatiun. However. this would not invelidate the
reaiing for all other wastes that are geterated at the

‘on DOE sites and are represented by the test
wostes

orovide waste analyns data
simultaneously with waste
emp:acement. They argued that waste
analysis should be provided to the
Agency not only before the waste 15 nut
.nto the ground. but before EPA can
make a decision about a no-migration
variance. They believed that this
condition would allow EPA
independently to asses the quality of the
data. In the opinion of some
commenters, delivering waste analysis
information while the waste was "nding
the Carlsbad elevators™ would
essentially render EPA's independent
technical review of the data
inconsequential.

EPA 1s not requinng that DOE submut
the analytical data on the test waste for
EPA review before the test wastes are
emplaced. Much of the analytical work
to be conducted by DOE is related to the
eventual demonstration of no-migration
over the long term. Since EPA will
evaluate these data as part of any
subsequent petition for the later phases,
EPA disagrees with the commenters’
statement that this evaluation wiil be
“inconsequential.” Rather. it will be a
critical element of that evaluation,

EPA. however. is requiring DOE
during the test phase to evaiuate
headspace data before waste is placed
in the repository. as described earlier.
For example. DOE must evaluate the
explosivity-related testing before
shipping test wastes to the WIPP,
Simitarly. DOE must compare the
analytical resulits of newly conducted
headspace analyses to the wrste
charactenization data in the no-
migration peation before the waste is
emplaced in the underground repository.
Because the standards for both the
flammability and the RCRA constituem
analyses are objective and
straightforward. EPA does not believe
that Agency review of the data before
placement is necessary.

The flammability and RCRA
constituent requirements, descnibed in
detail in section 1V.B.7. will address
many of the commenters' concerns with
the accuracy of the data. These
requirements will also ensure that the
wastes emplaced durng the test phase
are. 1n fact, the wastes charactenzed by
DOE n the petitior and svaluated by
the Agency and the pubiic.

] Retriavability

Commenters aiso raised concems
about whether waste would vver be
retrieved (rom the WIPP if it were
placed in the repository, regardless of
the technical feasibuity of retriaval.
Some questioned DOE's commitment to
retrieval, even if the WIPP site proved

uracceptadble. Others argued that, even
:! DOE were willing to remove the
waste. no other site would accept !t and
nerefore the waste wouid not oe
retrieved. Several commenters argued
inat DOE shouid identify a permitied
site ready to receive retmeved was'e
before any waste shouid be aliowed
underground.

EPA believes that it hag placed
adequa'e safeguards 1n today's
cetermination to ensure that DOE in T2t
removes the hazardous waste [rom 'ne
repositary. if (t cannot demorstrate 'ne
reposiiory’s long-term acceplabuiity
Condition J in Section VIaf'oday s
determination explicitly regu.res
retrieval of wastes (f DOE cannot
demonstrate compliance with tne
standards of 40 CFR Part 268 before he
expiration of the penition approval.
Failure on the part of DOE to remove
wastes under these circumstances
would constitute a violation of the ter=s
of EPA's determinanon, leadirg to
possible enforcement action by EPA. in
addition, citizens could sue DOE urncer
section 7002 to enforce retneval of
waste from the repository.

Because of this condition, EPA has g
found it necessary to require DOE to
identify a specific site where waste
retrieved from the WIPP would be
stored. or to require that a permit be
granted for storage of retrieved waste
before any waste is placed :ndererourn.,
Furthermore, EPA questions whether
any such condition would be useful,
given that wastes would probably nut
be removed (if removal proved
necessary) for a five-to-ten year pertod.
Current predictions on the best storage
site for the waste up to ten years in the
future would be at best open to
question. and valuatle permitting
resources would be expended on a site
that might never receive the waste,

K. Human Intrusion

Commenters generaily accepted that
DOE could maintain institutional
controls over the test period to preclude
human ntrusion. One group of
commeriters, however, argued that EPA
must cons:der the possibie effects of
human intrusion in the distant future
before allowing the placement of any
waste for testing, These commenters
expressed particular concern about
potential mineral resources at the WIPP
site, and the posaibility that knowledge
of the site would disappear after
decommussioning. Other commenters
argued that permanent markers should
be erected at the WIPP site once the
facility is closed. and information
regarding the type and location of the
markers should be published.
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EPA generally believes that the issue
of human intrusion s a long-term
question, not relevant to the short-term
operation of the WIPP during the test
and operational phases. In the shon-
term. DOE management of the site and
RCRA permit controls will ensure
umited access. Long-term issues would
be addressed at the tme a petition is
cansidered for permanent disposal. For
this reason. EPA disagrees with
commenters who argue that it must
consider human intrusion in the distant
future before allowing any testing at the
WIPP,

More generally, EPA believes that, in
the context of RCRA no-migration
decisions. 1t should address the question
of human intrusion by considering the
likelihood of (he intrusion, and imposing
controls to make such intrusions
unlikely. EPA agrees that permanent
markers will be necessary (in fact, they
are required under 40 CFR part 191
subpart B) and that information on the
markers should be published. These
issues will be addressed in any no-
migration decision alluwing permanent
disposa'.

In its final d=termination. EPA has
removed one proposed condition related
1o human intrusion. In the proposal, EPA
required that "DOE certify to EPA that it
has secured control of the entire surface
and subsurface estate at the WIPP site.”
This condition is now moot. because
DOE has now secured control over all
o1l and gas and mineral leases at the
site. EPA has placed documentation of
this fact in tho recotd for this
rulernaking. Thus, because the condition
~a3 been satisfied, EPA has dropped it
trom its final determination.

V1. Coaditions of No-Migration
Determination

As a condition of granting DOE’s no-
migration petition, EPA is requiring that
the foliowing conditions by met by DOE:

(1) No wastes subject to this
deterniination may be placed in the
\WI[PP repository for purposes other than
testing or experimentation to determine
the long-term acceptabulity of the WIPP.
In accordance with 40 CFR 2688.6(s).
DOE must noufy EPA befors it conducts
any lesting or expenmentation not
within the scope of the "WIPP Test
Phase Plan: Performance Assessment.”
Aprnil 1990 (DOE/WIPP 89-011. Revision
(). as further explained in Section
iV B.1 of this notice. Placement of waste
for the purpose of conducting an
operations demonstration is prohibited.

{2) Wastes placed in the repository
may not exceed 8,500 drums or 1 percent
of the total capacity of the repository, as
currently planned.

{3) Ail wastes placad in the WIPP
must be removed if DOE cannot
demonstrate compliance with the
standards of 40 CFR 268.8, Sefore the
expiration of this petition approval, with
respect to permanent disposal of mixad
waste in the repository. DOE must
submit a detailed schedule {or retrieval
of the waste, including times for
completing retrieval as quickly as
reasonably feasible. no later than six
months after a determination that the
repository cannot meet standards for
long-term disposal under 40 CFR 268.8 or
six months before the expiration of this
?emion approval, whichever occurs
irst.

(4} All wastes placed in the WIPP
must be placed in a readily retrievable
manner, as described in section [V.B.4 of
this notice.

(5) DOE must install and operate a
carbon adsorption device designed to
achieve a control efficiency of 95
percent in the discharge system of the
bin experiment rooms. DOE must
monitor ths control device outlet
airstream i1 accordance with the
monitoring plan described in section
IV.K of EPA's proposed decision (55 FR
13089) as amended by section IV.B.7 of
today's notice. and it must maintain
design and nperating records as
described in section [V.] of EPA's
proposed decision. 28 amended by
section [V.B.8 of today's notice. Records
must be maintained at the WIPP facility
for the term of this determination or for
three years after they are created.
whichever is longer. Records must also
be maintained during the course of any
enforcement actions for which they are
relevant.

(8) DOE must implement the sir
monitoring plan described in section
IV.K of EPA's proposed decision (55 FR
13089), as amended in section [V.B.7 of
today's notice. Records must be
maintained at the WIPP facility for the
term of this determination or for three
years after they are created, whichever
is longer. Records must be maintained
during the course of any enforcement
action for which they are rslevant.

(7) Conditions relating to waste
analyms:

|a) DOE must ensure that each waste
container emplaced underground at the
WIPP has no layer of confinement which
contains flammable mixtures of gases or
mixtures of gases that could become
flammable when mixed with air. This
prohibition must be impiemented by
analytical testing of a representative
sample of headspace gases from each
waste drum or individual container. as
described in section [V.B.7.a and V.F.1.a
of today's notics.

(b) DOE must analyze representative
samples of the headspaces of containers
‘o be used in the bin.scale test and
compare these results to the estimated
compositions provided i1n its petition {or
each waste type, as detailed inIV.B.7 b
of today's notice. if the vsaste s not
compositionally similar, as defined in
Tables 2and 3 in [V.B.7.b, that waste
cannot be shipped to the WIPP until the
waste has been treated or modified such
that it 1s compositionally similar to the
estimates provided in the no-migration
petition. In addition, as prescribed in
[V.B.7.b, DOE must demonstrate the
comparability of bin-scale wastes to
wastes described in DOE's petition
before placing waste in the WIPP for the
alcove tests.

{c) Waste analysis records must be
maintained for the term of this
determination or for three years after
generation, whichever is longer. Records
must also be maintained dunng the
course of any enforcement action for
which they are relevant. The records
may be maintained at the generating site
or at the WIPP facility.

(8) DOE must provide to the EPA
Office of Solid Waste and EPA Region
VI annual written reports on the status
of DOE's performance assessment
during the test paase. These reports
must include: A description of the tests
to date and their results, modifications
to the test plan, a summary of DOE's
current understanding of the repository’s
performance. waste characterization
data from pre-test waste
characterization, and an annual
summary of air monitong data required
in Item 8 above.

Beyond these specific conditions. the
wastes placed by DOE in the WIPP and
DOE's activities under this variance
must be consistent with those described
in the petition. Under § 268.8(e}. DOE
must notify EPA of “any changes in
conditions at the unit and/or
environment that significantly depart
from the conditions described in the
variance and affect the potential for
mugration of hazardous constituents
from the unit * * * .” lf the change is
planned. EPA must be notified in wniting
30 days in advance of the change: if it is
unplanned. EPA must be noufied within
ten days.

Under § 268.8(f), if DOE determines
that there has been mugration of
hazardous constituents from the
repository in violation of part 268, it
must suspend receipt of prohibited
wastes at the unit and notify, FPA
within ten days of the deterruination.
Within 60 days. EPA ix required to
determined whether DOE may continue
ta receive prohibited waste in the unit
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and whether the variance shou'd be
renvoked.

Finally. under § 268 6ih). the term of
‘cday 3 petiien approval muns for ten
$Bars. natis unti November 14, 2000

Coatee Oztoper 34 1200
Doa R Clay,
40y
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‘Notice Proposing To Grant a
Conditional Variance to the
Department of Energy Waste |solation
Piiot Plant {(WIPP) From Land Disposal
Restrictions

AGENCY: Environmental Proiectiaon
Agency.

acTion: Notice of proposed decision.

sUMMARY: The Environmental Protection
Aazency (EPA) is today propusing ‘o
grant a conditional no-migration
variance to the U.S, Department of
Energy (DOE). This vanance would
ailow DOE to place hazardous waste
subject to the land disposal restrictions
of the Resource Conservation and
Recovery Act (RCRA) in DOE's Waste
lgclation Pilot Plant (WIPP) near
Carlsbad, NM. for the limited purposes
«.f testing and experimentation, DOE
submitted a petition to EPA under 40
CFR 268.6 requesting a no-migration
vanance from the RCRA land disposal
treatment standards on the grounds that
treatment was unnecessary to protect
hyman health and the environment
because there would be no migration of
hazardous constituents from the
u.sposal unit. After a review of DOE's
petition and supporting information.
LPA has tentatively concluded that GOE
kas dernonstrated. to a reasonable
cegree of certainty. that hazardous
constituents will not migrate out of the
i+ 12P disposal unit during the testing
period proposed by DOE.

oates: Comments on this proposed
decision should be submutted on or
before June 5. 1990.

EPA notes that it is providing the
public a én-day comment period on this
proposed decision. which is longer than
it generaily provides for site-specific
actions. For example. the Agency allows
50 days for comments on proposed no-
m.gration vanance decisions for
underground injection wella, and 43
days for comments on RCRA permits.
The Agency has provided extended time
for comment on today's proposal
Lecause of the scope of the record. and
because it 1s the Agency's first propased
decision on a variance request under 40
CFR 288.8. EPA. however, conside:s the
extended comment period sufficient,
and does not intend to grant any further
extensions to the period.

Comments on today's proposal should
be addressed to the docket clerk at the
following address: U.S. Environmental
Protection Agency. RCRA Docket (OS-
30S). 401 M Street, SW.. Washington. DC

20460. One original and two copies
should be sent and identified by
regulatory docket reference number F-
90-NMWP-FFFFF. The docket is open
from 9 a.m, ta 4 p.m.. Manday through
Friday. excluding Federal holidays,
Docket materials may be reviewed by
appointment by calling (202) 475-8327.
Copies of docket matenals may be made
at no cost, with a maximum of 100 pages
of matertal from any one regulatory
docket, Additional copies are $0.15 per

page.

A copy of the record supporting this
proposal is also available ta the public
in Albuquerque. New Mexico, at the
National Atomic Museum Library,
Building 20358, Wyoming Boulevard,
Kirkland Air Force Base. from 9 a.m. to §
p.m.. Monday through Friday: and in
Carlsbad. New Mexico. al the WIPP
Office and Information Center, 101 W.
Creene Street. (rom 7:30 a.m. to 4:30 p.m.

Public hearings on this proposed
decision have been scheduled for May
22. 1990, in Carlsbad, New Mexico, at
the Park Inn [nternational, 3708 National
Parks Highway, beginning at 9:00 a.m..
and for May 23 to 26, 1980. in
Albuquerque, New Mexico. at the
Albuquerque Convention Center. 401
Second St. NW. The hearing on May 22
in Albuguerque will begin at 1:00 p.m.
the hearing on subsequent days will
begin at 9 a.m. Persons interested in
testifying at either hearing should
telephone 1-800-855-9477 to register.
Requests to testify must be received by
May 11, 1990.

FOR PURTHER IPFORMATION CONTACT:
Genersl questions about the regulatory
requirements under RCRA shouid be
directed to the RCRA/Superfund
Hotline. Office of Solid Waste {08-308),
U.S. Environmental Protection Agency.
Washington, DC 20460, 800--424--0348
(toll free) or 202~382-3000 (local}.

Specific questions about the issues
discussed in this notice should be
directed to Matthew Hala, Office of
Solid Waste (0S-341), U.S.
Environmental Protection Agency. 401 M
Streat, SW., Washington, DC 20400, at
202-382-4748.

SUPPLEMENTARY INFORNATION:
l. Background

A. RCRA Land Disposal Restrictions:
No-Migration Variances

The Hazardous and Solid Waste
Amendments (HSWA) of 1984, which
amend the Resource Conservation and
Recovery Act (RCRA). imposed
substantial new requirements on the
land disposal of hazardous waste. In
particular. the amendments prohibit the
continued land disposal of hazardous
wastes, unless the wastes maet the

treatment standards spec:fied by EPA.
“Land disposal” 15 delined toincl..de
placement “in a landfill. surface
impoundment, waste phie, injlection weil.
land treatment facility. salt dome
formation, salt bed formatian. or
underground mine or cave ' (RCRA
section JOO4(k]).

The statute requires EPA 1o estublish
treatment standards for wastes subject
to the land disposal restrictions: these
standards define when a hazardous
waste may be land disposed. [n 1's
implementing regulations, EPA has
established these standards based on
the best demonstrated availabie -
technology (BDAT). The HSWA
amendments also lay out spectfic dates
by which the land disposal restrictions
become effective, beginning with
November 8, 1988, for solvents and
dioxins. By May 8, 1990, restrict:ans will
be in effect for all wastes that were
listed ot idenufied as hazardous before
November 8, 1984, although EPA may
extend the land disposal prohibition
dates for up to twa years «f it finds a
lack of national treatment capacity. EPA
may also grant @ 1.year case-by-case
capacity extension, which can be
extended once. in certatn circumstances.
Once the land disposal prohibition dalte
for a specific waste has passed. that
waste cannot be placed in a land
disposal unit. unless it has been treuted
to meet or otherwise meets BDAT
standards, or “unjess the Administrator
determines that the prohibition * * s
not required in order to protect human
heuith and the environment for as long
as the waste remains hazardous * * °
{RCRA sections 3004 (d)(1). (e)(1). and
(8)(5).) This determination must be
based on a demonstration by the facility
owner/operator “that there will be no
migration of hazardous constituents
from the disposal unit or injection zone
for as long as the wastes remain
hazardous.” (RCRA sections 3004 (dj(1).
{e)(1). and (g}{5).) A determination under
this authonty is referred to as & "no-
migration" variance: a request from a
facility owner/operator for such a
variance is called a "no-migration”
variance petition.

The Agency first promulgaied no-
migration standards under 40 CFR 268.6
on November 7. 1988. These regulations.
which apply to land disposal units other
than underground injection wells. codify
the statutory standard for no-mugration
variances, specify information to be
included in variance petitions. and

establish procedures for the granting or‘
denying of a vanance (November7.
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1986, 51 FR 40572).! EPA smoended the
regulations on August 17, 1968 (53 FR
31138). to add further procedursl
requirements and standards. EPA is now
developing additional no-migration
standards, Including a generic definition
of "no-mugration." for land disposal
units other than underground injection
wells. The Agency expects to propose
these standards in the near future. in
conjunction with this proposal, EPA bas
also developed draft no-migration
varianca petition guidance, a copy of
which is available in the docket for this
rulemaking.

The current atandards and procedures
for no-migration variances (for units
other than injection wells) are laid out in
40 CFR 268.8. Under this section.
persons seeking a no-migration variance
must submit a petition to the EPA
Administrater “demonstrating. to a
reasonable degree of certainty, that
there will be no migration of hazardous
constituents from the disposal unit or
injection zone for as long as the wastes
remain hazardous.” Petitions must
identify the waste and the specific unit
that is the subject of the petition:
provide waste analysis: characterize the
unit, including background conditions;
provide monitoring to confirm that no
migration bas occurred after the
disposal has begun; and demonstrate
compliance with other federal. state,
and local laws.

Under 40 CFR 268.8, the Administrator
mus! publish a tentative decision to
grant or deny a no-migration variance
for public comment in the Federal
Register. EPA {s required to publish final
decisions in the Federal Register. after
considering and responding to public
comments. Variances may be valid for
up 0 10 years, but for no longer than the
term of the facility permit. (Variances,
however, may be reissued after their
term has expired.) If petitions are
granted, facility owners/operstors must
report changes in opersting conditions
from those described in the petition and
notify EPA if hazardous constituents are
detected migrating from the unit. if
migration is detected, further disposal of
wastes subject to the petition is
suspended.

To date. EPA has received 24 no-
migration variancs petitions submitted
in accordance with 40 CFR 263.8.
Today's notics, which addresses
disposal of mixed radioactive and
huzardous waste in a mined salt bed, is
the Agency's first proposed decision on
any of thesa petitions. The other

+ Om fuly a-iﬂ. the Agency alre promulgated
standards undor 40 CFR 148 for no-mgratica
vanances for enderground imjection wells (33 FR
o 1} -18

petitions submitted under § 268.8
primarily sddress land treatment
operations. They are currently under
Agency review. In addition. EPA has
received approximately 65 no-migration
petitions under 40 CFR part 148 for
underground (njection wells. Of these
petitions, one has been granted final
approval, severs| have been granted
gmlimimry approvel. and certain others
ave been withdrawn

B. Regulatory Status of Mixed Wastes

The hazardous wastes that are subject
to loday's notice are "mixed wastes."
Mixed wastes are defined as a mixturs
of hazardous wastes regulated under
Subtitle C of RCRA and radioactive
wastes regulated under the Atomic
Energy Act (AEA). Because section 1004
of RCRA excludes "source.” “special
nuclear,” or “byproduct material” as
defined by the Atomic Fnargy Act from
the definition of RCRA “solid waste,"
there has been some confusion in the
past as to the scope of EPA's euthority
over mixed wastes under RCRA. EPA
clarified this question in a Federal
Register notice on July 3, 1968. EPA's
clarification stated that the Section 1004
exclusion applies only to the radicactive

rtion of mixed waste, not tc the

azardous constituents. Therefore, &
rixture of “source,” “special nuclear.”
or “byproduct materials,” and a RCRA
hazardous waste must be managed as &
hazardous waste. subject to the
requirements of RCRA subtitls C (that
iss RCRA standards for management of
hazardous waste). EPA's oversight
under RCRA, however, extends only to
the hazardous components of the mixed
waste, not to the radionuclides
themselves: the radionuclides (and any
risks they may pose) are instead
addressed under the AEA. DOE
subsequently confirmed and clarified
this interpretation in an interpretive
rule, published in the Federal Register
on May 1, 1987, '

EPA's July 3, 1988 interpretation went
into effect immediately in states not
authorized to administer the RCRA
hazardous waste program—that {a. in
tha ten states and territories where EPA
directly regulates hazardons wastes
under federsl RCRA regulations. At the
same time, the July 3, 1688 notice
informed authorized states that they are
required to apply for and receive
authorization from EPA to regulate
mixed waste under RCRA. Until an
authorized stato has received mixed
waste authorization, mixed waste is not
considered to be hazardous under
federal RCRA regulations in that state.
To date, fourteen states or territories
have obtained authority to regulate
mixed waste under the state RCRA

hazardous waste program. bringing the
total to twenty-four states and
lerritories where mixed wastes are
subject to the RCRA hazardous waste
requirements,

Mixed wastes, like other hazardous
wasles, are subject to the land disposal
restrictions. Treatment standards for
mixed wastes containing solvents and
dioxins—which are generally based on
levels achieved through incinerstion—
went into effect on November 8, 1908,
and November 8. 1988, Disposal
prohibitions for mixed wastes
containing “California list"* wastes went
into effect on July 8, 1967. The remaining
mixed wastes (for exampie, mixed
wastes exhibiting & toxicity
chaacteristic) are included in the “third
thirds" category: the effective date of
the land disposal restrictions for wastes
in this category is May 8, 1990. In a
recent proposal, however, EPA proposed
a two-year national capacity variance
for mixed wastes falling into the third
thirds (54 FR 48482, November 22 1989},
If this variance is retained in the final
regulation. the effective date of land
dispossl restrictions for these wastes
would be extended until May 8, 1992,

It should be noted that the facility
addressed n today's proposal is located
in New Mexico, a state that has not yet
been authorized for mixed waste. EPA
recently proposed to grant the state
mixed wasts suthorization (55 FR 100786,
March 19, 1900), and expects a final
decision on this question in the near
future. Until the stats has been
authorized for mixed waste, however,
mixed waste is not a RCRA hazardous
waste (n the State of New Mexico and
the Federal land disposal restrictions do
not apply to it

C. WIPP Project
1. Introduction

In March 1988, the Department of
Energy (DOE) submitted a no-migration
varianca petition for its Waste lsolation
Pilot Plant (WIPP), a program to dispose
of mixed transuranic (TRU) radioactive
and hazardous waste in 2 mined salt
bed near Carisbad, New Mexico. DOE
has designed the WIPP a3 & permanent
repository for TRU wastes that are
generated and stored at ten DOE sites
around the country.? These wastes,

5 The DO¥ {acilities that would send wass 1o
the WIPP are Idabo Nations! Engineering
Laboratory. idaho Palla. idaho: Rocky Pate Flent,
Colden, Colorade Los Alamos National Laborssory.
Loa Alamos. New Mexicax Argonna Natioasi
Laboratory. Argonnae. [llinoi: Savannah River Plant.
Aiken. South Carolina' Oak Ridge Nutsasi
Laboreiory. Osk Ridge. Tennessee. Hanford
Ressrvaiion. Richisnd. Washington: Mound Plam.

Coannved
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which result from the production of
nuclear weapons, consist of a variety of
materials, including tools. equipment.,
protective clothing. and other material
contaminsted during the production and
reprocessing of plutonium: tontaminated
organic and inorganic lludﬁem
contaminated process and laboratory
wastes; and contaminated items from
decontaminston and decommissioning
activities at DOE installations.
Wastes emplaced in the WIPP will be
limited to trsasuranic (TRU) wastes. a
specific category of radioactive wastes.
TRU wastes are defined as wastes
contaminated with alpha-emitting
radionuclides with atomic numbers
greater than 82 (that is. heavier than
uranium) in concentrations of greater
than 100 nanocuries per gram of waste.
In addition. TRU wastes by definition
have ball-lives of greater than 20 years,
although the actual balf-lives of
radionuclides in waste to be placed in
the WIPP ere often hundreds or
thousands of years. Two types of TRU
wasties are targeted for the WIPP: (1)
Contact-handied (CH) wastes, which
have a measured radiation dose rate at
the container surface of 200 millirems
per hour and can be safely handled
without special equipment when
drummed; and (2) remote-handled (RH)
wastes, which bave a measured
radiation dosa ratc at the contsiner
surface of above 200 millirems per hour
and must be heavily shielded with lead
for safe handling. The upper limit for
radiation dose rate of RH wastes to be
placed in the WIPP is 1.000 rems per
hour. The great majority (97%) of the
wastes that will be shipped to the WIPP
will be contact-handied. TRU wastes are
distinguished from high-level
radioactive waste. such as used reactor
fuel. and low-level fadioactive waste.
Other treatment and disposal strategies
are being developed for high-level and
low-level wastes.

A significant portion of the waste
destined for the WIPP (up to 80%.
according to current DOE estimates) is
contaminated with RCRA hazardous
waste, making this waste 8 “mixed
wastz” potentially subject to RCRA
jurisdiction. although the concentration
of hazardous constituents in these
wastes is generally very low. The
hazardous wastes in question are
primarily solvents and EP toxic metals,
especially lead. Of these wastes, the
solvents are currently subject to
treatment standards under the lund
disposal restrictions. and the EP toxic
metals will be subject by May 1930 (or

Miamisburg. Oho: Lawrence Livermors National,
Laborstory, Livermore. California. and Neveda Test
Sile. Marcury, hevada.

May 1982 at the latest), DOE intenda, at
this time, to dispose of these wastes in
the WIPP without treating them {n
cenformance with BDAT standards.? As
« result. DOE has applied for a no-
migration variance for the mixed wastes
tio be emplaced in the WIPP.

2. History of the WIPP Project

‘The effort to locate a permeanent
diuposal site for TRU waste began over
30 years ago, when the National
Academy of Sciences recommended that
radioactive waste be permanent|
disposed of in salt beds. After a decade
of experimentation. and the rejection of
one site for technical reasons, the
Atomic Energy Commission. the Oak
Ridge National Laboratory (ORNL), and
the U S. Geological Survey {USGS)
began a formal selection process for a
site Im 1973. A set of selection criterio
addrensing factors such as stratigraphy,
hydrogeology. seismicity, population
density. and land ownership, were
defined. and the USGS reviewed most of
the larger rock-salt deposits in the
United Sitates against these criteria. On
the basis: of this review, USGS selected
eastern New Mexico as the area bes!
satisfying the site-selection criteria.
After further review against detailed,
site-opecific criteria (e.g.. minimum
distances were set from the Capitan reef
sqQuifer, existing boreholes, and
dissolution fronts), the WIPP site was
chosen in 1975,

The WIPP project was authorized by
Congress in the Department of Energy
National Security and Military
Applications of Nuclear Energy
Authorization Act of 1980. DOE began
construction of the repository in the
early 19808, Construction of the surface
buildinge. the underground experimental
rooms. and the first underground
disposel rooms is now essentially
complets.

3. Description of WIPP

The WIPP repository is an
underground mine, located
spproximately 2,150 {eet below the
surface in the Salado Formation—a
2.000-foot-thick salt bed that extends
laterslly for epproximately 36.000
square miles. Tho land in the area of the
WIPP is owned by the Federal
government and administered by the
Buresu of Land Management. The four-
mile by four-mile plot of land overlying
the repository has been temporarily
withdrawn from public use by the

* Since tha no-mmpration petition was first
submitted. DOE has (ormed an Engineenng
Alternatives Tash Force that, among other things,
wi|l congider treatment altarnatives for TRU westes
betore they sre disposed ol at the WIPP.

Department of Interior: it {s now under
the control of DOE. The repository is
designed to hold TRU wastes that are
currently stored at the ten DOE
generating facilities, as well as new
TRU wastes that wil| be generated over
the next 28 years. If the WIPP site is
eventually determined to be a
permanent repository, the underground
waste disposal area of the WIPP will
cover 100 acres, with a total design
capacity of 8.45 million cubic feet {or
spproximately 850,000 barrels of waste),
To date, 15 acres of underground
disposal rooms have been mined.
Although DOE has conducted
exteneive studies of the WIPP sile and
the repository's performance.
uncertainties remain. For example,
concerns bave been raised over the
possibility that gas generated
underground at the WIPP will, over the
long term, build up to unacceptable
pressures, leading to possible releases
from the repository. To address this and
other questions, DOE plans to conduct
testing over a 5-year period. This period
will involve in-situ tests with actual
TRU wastes underground. as well as
other investigations. Under DOE's
current plans, the in-situ tests would
initially involve wastes amounting to
approximately 0.5% of the total
repository capacity. From these tests,
DOE expects to demonstrate compliance
with EPA's standards for disposal of
radioactive materials (40 CFR pant 191
subpart B) and long-term no-migration of
RCRA hazardous constituents, as well
as to identify any engineering
modifications that may be necessary to
meet these standards.

DOE is also considering the need for
an “operations demonstration” dunng
the 5-year test period. The purpose of
this demonstration. which might involve
up to an additional 3 to 8% of the total
WIPP capacity, would be to show DOE's
operstional readiness to ship waste to
the WIPP and to place it underground.

If DOE is unable to meet EPA
hazardous and rsdioactive waste
disposal standards at the conclusion of
the test period, it has committed to
remove all wastes from the WIPP.

If the WIPP proves acceptable as a
permanent repository, DOE will then
begin full-scale disposal of waste at the
site. Drums. metal boxes. and canisters
of waste will be shipped to the WIPP
from the generating sites and placed in
the underground rooms. Under current
plans, the wastes will be backfilled with
crushed salt and the rooms sealed. After
an operating period of approximately 25
years. DOE plans to seal the shafts of
the mine with cement and clay plugs
and compacted sait. and decommission
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the facility. After decommissioning, the
salt of the Salado Formation will creep
inward on the waste and is expected to
encapsulate the waste within 60 to 200
years.

Access to the WIPP site will be
restricted during operations and
decommissioning. and possibly for
longer periods. The Department of
Interior temporanly withdrew the lands
on the WIPP site from public use in 1983,
allowing DOE to begin constructien of
the facility. Before DOE can place wasts
at the site, however, either Congress or
the Department of Interior must take
new land withdrawal action. In
addition. DOE and the State of New
Mexice have agreed to prohibit in
perpetuity all subsurface mining.
drilling. and resource explorstion
unrelated to the WIPP project at the
WIFP site. The Federal government has
acquired, or is in the process of
acquiring. the entire surface and
subsurface estate at the WIPP site,
including leasehold interests in
subsurface resources. Finally, t¢ prevent
drilling in the vicinity of the repository
in the distant future, DOE intends to
place permanent warning markers st the
site.

D. Regulotory Status of the WIPP

The WIPP is located in the State of
New Mexica, which is expected to
receive authorization for mixed waste in
the near future, {See 55 FR 10078, March
19. 1990.) Once mixed waste becomes
subject to the RCRA hazardous waste
regulations in New Mexico, the WIPP
will be eligible for RCRA interim status.
Facilities "in existence” (which includes
those under construction) at the time &
wasta is identified as hazardous may
obtain interim status by submitting 8
Part A permit application to EPA or the
appropriate stats. If DOE submits the
approriate application to New Mexico
and secures interim status, it will be
legally authorized to receive mixed
wagte—subject. of course. to the land
disposal restrictions. The WIPP must
also comply with interim status
standards. codified at 40 CFR part 285
and obtain a RCRA permit under 40 CFR
parts 264 and 270.

The interim status requirements of
part 288 establish general facility
standards. For example, the WIPP will
be required under thess standards to
have a wsste snalysis plan for its mixed
waaste. a contingency plan describing
procedures that DOE will taks in the
case of an emargency, and a closure
plan describing how the facility wiil be
closed. At the same time, DOE will be
required to submit a RCRA Part B permit
application to the State of New Maxico

no later than six months after a request
by the stats.

The RCRA permil for the WIPP, which
would be {ssued by New Mexico, would
establish detailed operating, closure,
and post-closure conditions for the
facility in accordance with 40 CFR
subpart X, (As & geological repository,
the WIPP is regulated under the RCRA
category of subpart X “miscellaneous
units.") The permit's scope would
potentially extend to all facility
activities related to mixed waste. In this
respect. the permit {s significantly
broader than the no-migration variance.
which addresses the specific lssue of
whether hazardous constituents will
migrate from the WIPP disposal unit. At
the same time, the permit provides an
opportunity to ensure that DOE manages
the facility in a way that erigures that
migration will not occur.

As discussed earlier, EPA's authority
under RCRA over waste destined for the
WIPP extends only to mixed bazardous
and radioactive waste, and it is further
limited to the hazardous components of
the mixed waste. The potential release
of radioactive material from the WIPP is
addressed under the Alomic Energy Act
(AEA). EPA has promulgated standards
under the AFA limiting releases
associated with the disposal of
radioactive wastes. These standards,
which are codified at 40 CFR part 181,
consist of two parts: Subpart A dealing,
with releases during the operational
phase of a permanent disposul facility,
and subpart B, dealing with long-term
releases after decommissoning. Under
an agreement with the State of New
Mexico, DOE will comply with the
Subpart A standards, beginning with the
initial receipt of waste &t the WIPP,
before the facility has been designated
as & permanent repository, The Subpart
B standards have been remanded to
EPA by the U.S. Court of Appeals for the
First Circuit, and therefore are not in
effect at this time. DOE. however, has
agreed with the State of New Maxico Lo
demonstrate compliance with the
remanded standards before a final
decision is made to dispose of waste
permanently in the repository. This
decision will be made on the basis of
data gathered during the test phase at
the WIPP,

Finally, EPA emphasizes that today's
proposal addresses only the specific
question of whether hazardous
constituents will or will not migrate
from the WIPP for the purposes of the
RCRA no-migration variancs. lssues
raised by the transportation of waste to
the WIPP site. or by the handling and
possible treatment of waste before it

reaches the WIPP, are beyond the scope
of this notice.

Il. Summary of DOE Petition

DOE initlally submitted its no-
migration petition for the WIPP (n early
March 1989, with two addendums
submitted on October 1, 1989, and
January 22, 1990. For the convenience of
commenters, DOE has consolidated the
various parts of the petition and
reprinted them as a single document,
dated March 1990, This consolidated
document has been placed in the public
docket for today's propose! as DOE's
complete no-migration variance petition.
This petition, which consists of six
volumes, provides the information
required by 40 CFR 268.8, including
facility description, site
characterization, waste
characterization, description of
anticipated repository performance,
modeling of potential environmental
relenses, air monitoring plan. seal
designs, demonstration of compliance
with othar federal, state, and local
requirements, and other items, EPA has
carefully reviewed this document and
concluded that together with other
materials submitted by DOE In support
of the petition. it constitutes a complete
submission, providing sufficlent
information far EPA to propose a
tentative decision on the variance
request.

Beyond the petition itsell several
documents have been critical to EPA's
review and its proposed decision. Two
documents, in particular, are important
adjuncts to DOE's petition: DOE's "“Draft
Finai Plan for tha Waste [solatioa Pilot
Plant Teat Phase: Performance
Assesament" (December 1968, DOE/
WIPP 89-011) and its “Draft Wasts
Retrieval Plan" (January 1990, DOE/
WIPP 89-022). The (irst document
provides important details on DOE's
planned activities during the test phase:
the second describes the procedures by
which DOE will retrieve waste from the
repository {f it cannot desmoastrate the
long-term acceptability of the facility.
DOE's tast plans and the retrievability
of any wasle placed in the WIPP are
central considerations in the approach
EPA is proposing loday.

In addition, EPA has paid particular
attsntion to DOE's Dreft and Final
Suppiemental Environmental Impact
Statements (April 1880 and January
1880, DOE/EIS-0028-FS), which discuss
in detail many aspects of {acility
performance: the Design Validation
Report (October 1986, DOE/WILPP 86~
010}, which discusses the validation of
the design for underground openings:
and DOE's draft “Final Safety Analysis
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Report” (June 1968, WP-02-9). Also
particularly important has been DOE's
“Safety Analysis Report for the
TRUPACT-1I Shipping Package" (June
27, 1989), which provides information on
waste compatibility, gas release, and
other questions developed by DOE to
support the Nuclear Regulatory
Commission's approval of waste
shipment. Beyond these sources, DOE
provided EPA with severs! hundred
additional reporta, studies. and other
documents, as background support to
the no-migration petition.

These, and all other documents
considered by EPA in reaching its
proposed decision, have been included
in the public docket for this rulemaking.
The docket also contains a complete list
of items considered.

111. Summary of Proposed Decision

EPA is proposing today to grant #
“conditional" no-migration variance to
the DQE for the WIPP. This variance
would allow DOE to place mixed waste
subject to the RCRA land disposal
restrictions in the WIPP for testing and
experimentation to determine whether
the site is appropriate for the long-term
disposal of mixed waste. The proposed
variance would be restricted to mixed
wastes emplaced in the WIPP repository
for the purpose of testing and
experimentation designed to show the
long-term acceptability of the WIPP
(that is, its conformance with standards
for permanent disposal of radioactive
and hazardous wastes). DOE would not
be allowed to conduct an “operations
demonstration,” involving the placement
of waste underground for the purposes
of demonstrating that the facility is
operationally ready to receive waste.
Furthermore, DOE would not be allowed
to begin the permanent disposal of
waste subject to RCRA land disposal
prohibitions at the site under today's
proposal. Finally, DOE would be
required to remove all wastes subject to
the variance from the repository if it
could not demonatrate no migration of
hazardous wastes over the long term. {1t
should be noted that DOE has
committed to conducting such a removal
in its no-migration variance petition. as
well as in a consent agreement with the
State of New Mexico.)

{n support of today's proposal, EPA
has tentatively determined that there is
a reasonable degree of certainty that
hazardous constituents will not migrate
from the WIPP disposal unit during the
test period. In making this tentative
determination, EPA has considered all
possible routes of release, but has
focused in particular on the releass of
volatile constituents in the course of
testing and the potential for these

constituents to migrate out of the WIPP
unit through the ventilation shaft.
Because of the naturs of the tests that
will be conducted, and their relatively
short duration, EPA believes that
release of hazardous constituents from
the unit through brine, salt, or other
geologic media is implausible during the
test phase,

The retrievability of waste placed in
the WIPP during the test phase is central
to the conditional variance EPA {g
proposing today: therefore, EPA also
reviawed both the technical feasibility
of retrieval and the practicability of
DOE's retrieval plan. EPA has
tentatively concluded that retrieval of
wastes from the WIPP can be
accomplished safely, and that DOE's
commitment to retrieval, if it proves
necessary, is satisfactory. Finally, EPA
has considered the general design,
construction and mine maintenance
program at the WIPP, and has concluded
thai the mine is well-designed and will
remain stable (with proper
maintenance) during the test period and
well beyond. ‘

Although today's proposed variance is
specifically based on a finding of no
migration of hazardous constituents
from the unit during the test phase, EPA
has thoroughly reviewed available
information on the expected long-term
performance of the WIPP repository.
Given the geologic stability of the area:
the depth, thickness, and the very low
permeability of the salt formation in
which the repository has been mined:

.and the properties of rock salt as an

ancapsulating medium, EPA believes
that the WIPP is a promising site for a
permanent mixed-waste repository.
Nevertheless, a number of uncertainties
related to the long-term performance of
the WIPP remain—for example, the
extent and effects of gas generation, the
effect of brine inflow into the repository,
and the influence of a “disturbed rock
zone” around the mined repository, DOE
will be investigating these uncertainties
in tha tect phase at the WIPP, and it will
review whether technical modifications
1o the repository design or the waste are
necessary to ensurs compliance with the
regulatory standards.

Before DOE can permanently dispose
of untreated mixed wastes in the WIPP,
it must demonstrate no migration over
the long term—that is, it must
successfully address current
uncertainties about long-term WIPP
performance. Information gathered by
DOE during the test phase will be
central to such a demonstration. Any
EPA decision to grant (or deny) &
variance for permanent disposal will be
made with full opportunity for public

comment. as prescribed in 40 CFR
m’m’l
Thae specific conditions of today's

rropoud variance {or the test phase are
isted in Section V of this notice. The
basis for EPA's tentative decision and
the major issues addressed in the course
of EPA's review are discussed in the
following section. EPA has also
developed a background document,
which discusses in more detail the
geology of the site, repository
performancs, waste characterization,
and air monitoring. This document is
available in the public docket for this
proposed action.

IV. Discussion of lssues and Basis of
Proposed Finding

A. Definition of No Migration for as
Long as the Waste Remains Hozardous

Section 268.6{a) of 40 CFR states that
petitioners for a no-migration variance
must demonstrate, to & reasonable
degree of certainty, that hazardous
constituents will not migrate from the
disposal unit or injection zone for as
long as the waste remains hazardous.
EPA proposes 10 interpret this standard
to mesn that hazardous constituents
canno! migrate from the unit at
hazardous levels. In other words, to '
show "no migration,” the petitioner must
demonstrate that constituents released
from the unit do not exceed health-
based standards at the point where they
exit from the unit.

EPA adopted this interpretation of “no
migration” in its final standards for
underground injection wells unde: 40
CFR part 148 (53 FR 28122, July 28, 1988),
and it is taking the same approach in its
review of other no-migration petitions
submitted under section 268.6. EPA
believes that this interpretation of the
no-migration standard is s permissible
reading of the statute, because the
logical focus of the statutory language is
whether what escapes from the unit is
hazardous. The ultimate judgment
required by the statute is whether the
prohibition on land disposal “is required
in order to protect human health and the
environment,” a determination that will
depend on the concentration levels of
constituents. Similarly, in making this
determination. the Agency must take the
toxicity of wasts constituents into
account, which necessarily invoives
consideration of the concentration of the
constituents.

The legislative history of the statute
likewise indicates that the no-inigration
demonstration should focus on whether
what migrates is hazardous. The Senate
Report states that “the Administrator s
required 1o find that the nature of the
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facility and the waste will assure that
migration of the waste will not occur
while the wastes still retain their
hazardous characteristics in such a way
that would present any threat to human
health and the environment.” S. Rep. No.
284, 88th Cong., 18t Sess., 15. Waste
corstituents migrating from a unit at
allowable risk to human health and the
environment nusfg this standard, as
negligible harm to human health and the
environment wuuld result,

The statute refers to migration of
“hazardous constituents" without
defining the term. In other EPA
regulations, the term “hazardous
constituents” normally has regulatory
consequence only if the concentrations
of hazardous constituents are significant
enough to pose & risk above allowable
levels. {See 52 FR 32453, August 27, 1987,
which describes the Agency's use of the
term in the listing, delisting, closure, and
groundwater protection standard
regulations.) It is & reasonable
construction of the statute that Congress
intended the same approach here. It is
possible that Congress was equating
wastes and hazardous constituents, so
that when Congress stated that there
shall be “no migration of hazardous
constituents * * * for as long as the
wastes remain hazardous." it was
referring to waste constituents whose
migration is gmhlbited for as long as
they remain hazardous, i.e.. are at
hazardous levels. The passage from the
Senate Report cited above appears 10
support this reading, since its uses the
terms “waste" and “‘constituent”
interchangeably.

EPA acknowledges that the statute
could also be interpreted as requiring
that a single molecuie of any hazardous
constituent (i.e.. substances listed in
Apendix V1L of 40 CFR part 281) may
not migrate for as long as the waste in
the unit remains hazardous. EPA
believes that this is not a preferred
reading of the statute. given that the
health and environmental concerns
focus on whether hazardous levels of
constituents leave the unit, and not
whether hazardous levels remain in the
unit The alternative reading is not
compelled by the statutory language nor
the legislative history. and is not
necessary 1o protect human health and
the environment. A zero molecule
standard would be impossible to meet.
both because it is impossible to monitor
or realistically model the fate of
individual molecules (or atoms) of waste
constituents and because certain waste
constituents ars substances that persist
indefinitely. Congress simply would
have forbidden all land disposal of
untreated hazardous waste if this were

{ts intent. Congress, however, expected
that some individual land disposal units
might be able to satisfy the standard. S,
Rep. No. 284 at 14; H. Rep, No. 198, 86th
Cong., 181 Sess. at 34: S, 8153, In
addition, even under this latter reading.
nonhazardous levels of constituents
would be allowed to migrate once
wastes in the unil were no longer
hazardous. Thus, EPA believes the
appropnate focus is on whether
constituents ever migrate at hazardous
leveis. The Natural Resources Defense
Counctl has challenged this Agency
construction of RCRA in the context of
EPA's regulations for underground
injection at 40 CFR part 148, NROC v.
EPA No. 88-1857 (D.C. Cir.), The court
decision is pending.

In establishing hazardous levels of
hazardous constituents—that is, the
levels of a compound that wouid fail the
no-migration standard—EPA proposes
to rely on peer-reviewed health and
environmental effects data, where
available. These data are based for the
most part on the drinking water
Maximum Contaminant Leveis (MCLs),
surface water quality criterie (Ambient
Water Quality Criteria, 45 FR 79318,
November 18, 1980; 49 FR 5831, February
15, 1984; 50 FR 30784. July 29, 198S),
verified Reference Doses (RfDo) for
systemic toxicants developed by the
Agency's Risk Assessment Forum
(Verified Referenca Doses of USEPA.
ECAO-CIN-475. january 1988), and
Risk-Specific Doses (RSDs) for
carcinogens developed by the Agency's
Carcinogen Assessment Group, EPA
typically combines these duse levels
with standard exposure numbers for
each medium (e.g.. groundwater and air)
to obtain allowabie health and
environmental exposure levels. The
standard exposure numbers assume
direct human exposure st the point of
compliance or, to be specific, the unit
boundary. This is consistent with the
approsch EPA promulgated in the 40
CFR part 148 regulations for no-
migration petitions for underground
injection wells.

Finally, the statute requires the
petitioner to demonstrate no-migretion
for “as long as the waste remains
hazardous.” Typically, EPA would judge
this demonstration on the basis of an
understanding of the waste
transformation process and of the long-
term performancs of the disposal site. in
combination with predictive modeling.
In many cases, hazardous wastes can be
expecied to degrade over time, limiting
the scope of predictive modeling
required. For axample, in the cass of
land trestment facilities—which are
specifically designed to degrade organic

wastes through microbial action—
degradation of hazardous constituents
might take place over s 90-day time
period. In other cases, degradation will
take mignificantly longer. in the context
of underground injections, EPA provides
that, if petitioners can demonstrate no-
migration over a 10.000-year period. they
will have met the statutory standards
(40 CFR 148.20), Petitioners may also
demonstrate that their wastes would be
nonhazardaous or otherwise immobilized
on the basis of a showing of chemical
transformation or fate. (Id.)

In the case of the WIPP, heavy metals
such as lead will not degrade. and
therefore will remain hazardous
virtually indefinitely—certainly far
beyond the predictive capabililies of
any models. For this reason, EPA
believes that its final determination
conceming the WIPP’s conformance
with the no-migration standard over the
long term must rest on the Agency's
professional judgment regarding the
containment properties of the Salado
formation within the vicinity of the
WIPP, and on any transformation or
immobilization of wastes within the
unit. The Agency's views on the long-
term acceptability of the WIPP ars
discussed in Section [V F of this notice.

At the same time, predictive modeling
can act as a check and provide insight
into the long-term performance of the
site. In its no-migration petition, DOE
has modeled possible waste migration
out of the WIPP through brine flow
along the sealed shafts over a 10,000-
year period. Under this model.
hazardous constituents would not come
anywhere near the upper edge of the
Salado formation within the modeling
period. (DOE's modeling exercise is
discussed in more detail in section [V .F
of this notice.) Because of the
uncertainties of long-term modeling.
EPA believes that. for the purposes of
determining compliance with RCRA no-
migretion standards, it is not

articularly useful to extend this mode!
gcyond 10,000 years into the future.
While modeling over longer periods had
certain uses—{or example, in comparing
the performances of different .
repositories—EPA questions whether
models havs the precision to be used in

- making a meaningful prediction of

whether a specific unit will or will not
meet no-migration standards after many
thousands or millions of years. The
Agency, however. does believe that
modeling over a 10.000-year period
rrovidet & useful tool in essessing the
ahg-term stability of the repository and
the potential for migration of hazardous
constituents. In summary, the Agency is
not proposing a specific limit on the time
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over which tion must be movement of @ waste down into the soil.  the operations of the facility would also

demonstrsted. Instead. it believes that
the final detarmination should be based

primarily om & knowledge of the gobdc

conditions at the site, supported
modeling. \
B. Unit Definitian

The definition of the disposal unit's
boundary is critical to any decision on a
no-migration variance. The boundary of
the unit will define the point of
compliance: that s, Lhe point at which
potential migration would be messured.
If waste constituents migrated beyond
this point at bazardous levels, a
variance could not be granted, while
movement of westes within the unit
boundary would be acceptable. In the
case of the WIPP, the question of the
unit boundary is of particular
jmportance, because there is limited
regulatory precedent for defining the
boundary of geologic repositories, and
because of the general absencs of clsar
engineered barriers designed to contain
the waste.

Under current regulations, a
“hazardous waste management unit" Is
defined as a “contiguous area of land on
or in which hazardous waste is placed,
or the largest area in which there is
significant likelihood of mixing
hazardous waste constituents in the
same area” (40 CFR 200.10}. Thia
definition on its face allows
considerable flexibility when it is
applied 10 onde d repositories.
Clearly, the salt bed formation in the
vicinity of the repository represents a
contiguous “srea” of land in which the
waste is placed. The regulatory
definition does not preclude the
inclusion of at least a portion of the
surrounding formation in the “disposal
unit.” It provides little guidance,
however. on where the exact points of
compliance should be drawn.

EPA has discussed the issue of unit
definition in a draft guidance on no-
migration petition variances for land
disposal units other than underground
injection wells. In this guidance. EPA
explainced that. for units with mnmd
barriers. the unit boundary sk be
considered the outermost extent of the
engineered barrier. Thus. for a landfill,
the outer boundary of the unit would be
the outside of the berms and engineered
liners (either clay or synthetic). In the
case of units without such barriers,
other rules would have to apply. For
exampie, the boundary of en unlined
land trestment unit would be set at the
base of the maximum treatment zone
(which cannot exceed a depth of 5 feet
from the soil surface). In this case, EPA
has recognized that the purpose of a
land treatment unit is to aliow some

s it is being treated. absorbed. or
transformed. However, if constituents
move out of the treatment zone at
bazardous levels, migration from the
gl'!\ moecmd. In :,t‘s‘ d:ﬂ Mdmﬁ-

recognizes that defining the
unit boundary of a geologice! repository
raises special issues. Although the
guidance does not discuss the specific
issues raised by these units, it states
that their boandaries should be defined
on a site-specific basis.

One final precedent should be
mentioned. RCRA 3004 (d), (e), snd (g)
require that a no-migration veriance be
based on no migration of hazardous
constituents from the disposal unit or
the injection zone. EPA discussed the
meaning of the term “injection zone" in
its recent regulations establishing
standards for no-migretion variances for
underground injection wells. In the
preamble to those regulations, EPA
explained that an injection zone is
defined in 40 CFR 148.3 as “a geologic
formation, group of formations. or part
of a fermation receiving fluids through «
well.” The Agency went on lo clarify
that the injection zone includes
confining material as well as the more
permeable material into which the
waste is injected (53 FR 28122, july 28,
1968). EPA emphasizes thet. for the
purposes of RCRA complianca, it
considers the WIPP to be »
miscellaneous land disposal unit rather
than an injection well. Therefore, the
relevant standard for the WIPP is the
“unit boundary,” rather than the
“injection zone.” The underground-
injection rule, nevertheless, does define
the t of no-migration in the
context of somewhat similar
underground disposal and. thus, has
some relevance to the WIPP.

The boundaries of the WIPP must be
defined in light of these general
precedents. as well as the specific
circumstances of the facility. As
described earlier, the WIPP is an
underground geologic repository mined
within a relatively homogeneous salt
bed. After waste has been placed in the
WIPP and the shafis have been sealed,
the salt bed will creep and encapsulate
the waste. If the WIPP works as
intended, the encapsulating salt will act
as a barrier and prevent the migration of
the waste out of the immaediate vicinity
of the mined area. Clearly, migration of
hazardous constituents at hazsrdous
levels from out of the sealed repository
into unconfined aquifers lying above or
below the sait bed would constitute
migration from the unit: similarty,
movement of constituents at such levels
via air to the surface atmosphere during

constitute migration.* Beyond these
m:;ll l::;m. bowv:;‘tbere b:;re mtha
ately obvions point w

boundaries of the underground
repository must be drawn. In today's
notice, the Agency discusoes
;Luw?tivu ?r defining the WIPP

ndary and proposes an a ch
that, it belizves, fully prottctgmnn
health and the enviranment, meets the
statutory and regulatory standards, and
accurutely reflects the particular
situation of an underground salt-bed
repository.

To begin with, the immediate
underground disposal area and the
shafts of the WIPP are clearty within the
disposal unit. The shafts. however, are &
hypothetical route of migration out of
the salt bed as a result of brine flow.
The Agency proposes that the point of
compliance, for the purpose of assessing
migration out of the unit by way of the
shafts, be defined as the point where the
Salado formation (i.e.. the salt bed)
meets the overlying Rustler formation.
This is the point at which migrating
constituents could be expected to
escape from the long-term engineered
barrier designed 1o contain the waste—
that is, the compacted salt ahaft seal
ending at the top of the Salado
formation—and potentially move into an
overlying aquiler. Although the
possibility of human or significant
environmeutal is virtually
nonexigtent at this point. EPA belives
that compliance with the no-migration
standard should nevertheless be
measured there. The appropriate
standard is whether hagardous
constituents have migrated from the unit
at hazardous ievels, not whether
exposure is likely or whether the
concentration of hazardous constituents
will be signficantly reduced in the
course of migration outside the anit
boundary.

The point of compliance for the WIPP
is more difficult to define il hazardous
constituents move through the salt bed
itself. ruther than along sealed shafts.
Theoratically, hazardous constituents
may migrate laterally or borizontally in
the salt bed—for example, along

* The Agency believes thel it must consder the

o sxposure pathwes in csseesing the no-migraiion

The natwie deas not hiamt the
savwonmenisl pathwaye to be cazsidered in making
the no-migreiton demasastrethon. Moreover, grven
the policy gosi of Uhe land disposa! prokibition
provisions te snd land disposal of wasties that heve
net been treuted to satisfy the section J004{m)
stendords, ancept for wastes dispased of i unite
tha! mest the Ngorous ae-mgration stendard. (1 is
ROt PPTONCIAIE (O [GNOFE 8 MAOF envIronamentul
pathway in aseassing whather the no-mgration

™ me.
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fractures or anhydrite matker beds. The
Agency believes that, considering the
purpose and design of the WIPP, a
certain amount of movement within the
confining salt bed should be considered
movement within the unit. The
underground repository has been
designed so that the salt bed will creep,
encapsulate the waste, and contain it, If
the WIPP works as planned. there will
be limited movement of contaminants
into the salt bed. but the constituents
will be effectively blocked {rom
potential routes of releass. In this
respect, movement within the salt bed is
analogous to movement within the
treatment zone of a land treatment
facility, the engineered clay liner of a
landfill or surface impoundment, or the
confinement material of an injection
zone. EPA therefore proposes that the
disposal unit include at least part of the
surrounding Salado formation, bounded
on top by the Rustler formation and
underneath by the Castile formation.

The Salado formation. it should be
noled, extends horizontally for
approximately 38,000 square miles.
While EPA believes, for the reasons
stated above, that some movement from
the original repository through this bed
should not conatitute ‘migration from
the unit." it also believes that unlimited
lateral movemx«nt would be inconsistent
with the overall integrity of the disposal
practice. The Salado formation
surrounding the WIPP {unlike an
underground injection zone) is very low
in permeability and is intended to
encapsulate and confine the waste. If
the waste disposed of at the WIPP
moved laterally for significant distances
into the encapsulating formation, the
repository ciearly would not be
operating as intended, and the integrity
of the disposal practice would be called
into Question. it would be hard in this
case to argue that migration was not
occurting.

Extensive lateral migration might also
be problematic becauss there are a
number of potential routes of waste
migration in the Salado formation
outside of the immediate vicinity of the
WIPP. These include numerous
boreholes and mines, both old and
currently operating, and localized sreas
of salt dissolution. Lf wastes moving
laterally from the WIPP reached these
possible routes of migration. hazardous
constituents could conceivably be
‘released to overlying aquifers. To
address this concern, EPA believes that
it is appropriate and necessary to sat
lateral boundaries on the movement of
waste within the Salado formation,
beyond which “migration” from the unit
would be considered to occur.

ARer reviewing the specifics of the
WIPP site, the Agency has tentatively
concluded that the 4-mile by ¢-mile
WIPP land withdrawa| area represents
the most appropnats lateral boundary of
the disposal unit, Thiz area (s clearly
defined, relatively |.miied in size
{compared to the Salado [ormation), and
coincident with the land under DOE
control. The Agency has carefully
reviewed the geology of this specific
area. and has tentatively concluded that
no realistic routes of migration lie within
{t—other than the hypothetical route of
escape up the shalt seals. Defining the
unit boundary at the edge of the WIPP
site, therefore, would effectively isolate
the wastes from posaible routes of
migration beyond the immediate limits
of the WIPP site and confine it to an
area whose geology EPA has examined
in detail. At the same time, this
boundary will allow some reiatively
limited movement of hazardous
constituents through the encapsulating
salt. which as discussed above is
consistent with the design of the WIPP.
In addition. as discussed below, the
possibility of human intrusion resulting
from future drilling operstions would be
minimized because of federal contro| of
the land ares and mineral rights in
perpetuity, as well as other institutional
controls that will be required at the site.

EPA believes that this approach is net
only consistent with current practice,
but also reflects Congressional intent.
The legislative history of the 1904
amendments states that “in determining
appropriate confinement from which
migration should not be allowed to
occur the terms disposal unit or
injection zone should be construed * * *
in terms of overall integrity of the
disposal practice, keeping in mind. in
particular the potential for
contamination of groundwater or
surface water resources” (S. Rep. No.
284 968th Cong.. 131 Sess. at 18). {f
hazardods constituents disposed of at
the WIPP remain within the Salado
formation and within the WIPP land
withdrawal area. the overall integrity of
the disposal practice will clearly be
intact, and any potential for
contamination of groundwater, surface
water, or other resources will be
eliminated.

Another option considered by EPA
was to define the unit boundary as the
walls of the salt mine, or alternativel
as the furthest extent of the dist
rock tone surrounding the excavated
ares. (The rock surrounding the opan
repository has been found to fracture as
a result of salt creep. The disturbed rock
zone is believed to extend one (0 five
meters beyond the mine walls.) The

Agency has rejected this approach in
today's proposal because defining the
unit boundary at this point would run
contrary to the intended performance of
the WIPP, The WIPP is designed to
confine wastes within the salt bed, not
to prevent any movement of constituents
into the surrounding salt formation as
the formation encroaches on the waste
and encapsuiates it, For example. it s

ssible that waste would migrate
imited distances laterally along
horizontal marker beds within the
Salado formation. Yet this migration, as
long as it remained within the
immediate vicinity of the onginal
repository, would in no way threaten the
“overall integrity of the disposal
practice." Drawing the unit boundary
right at the repository walls or at the
furthest extent of the disturbed rock
zone therefore would be inappropnately
limiting, and would not accurately
reflect the intended performance of the
WIPP. For these reasons. EPA has not
proposed the mine walls or the
disturbed rock zone as the WIPP unit
boundary, (It should be noted that the
gmpo:ed unit boundary at the WIPP is

ased on site- and unit-specific

considerations, which may not apply to
other types of units.)

The preceding discussion focuses on
long-term migration of hazardous
constituents, once the repository has
been sealed. It is also possible that
hazardous constituents will migrate
from the unit via eir during the operation
of the WIPP. It is clearly a permissible, if
not mandated. construction of the RCRA
no-migration provisions to consider an
sir pathway as part of the no-migration
demonstration. The statute requires the
demonstration of encompass “no
migration of hazardous constituents for
as long as the waste remains
hazardous." and consequently includes
all potential migration pathways. In
addition, there is no logical reason to
ignore the air migration pathway in
assessing no-migration petitions. For
this reason. EPA is proposing to
consider migration via air at the WIPP.

Air migration at the WIPP would be n
potential concern during both testing
and oeprations at the facility. During
these activities, bins and drums
underground will be vented to prevent
buildup of gas pressure within the
containers. To ensure mine safety, the
repository will be ventilated. witk
exhaust air flowing up an air ghaft and
out into the general atmosphere. This
shaft. therefore, represents a possible
routa of escape for hazardous
constituents from the disposal unit.

The Agency proposes that the point of
compliance for the air route during
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operations be defined as the point important [ssues remain, particularly in  period itsell, and that wastes will be

where vented repository air exits from
the exhaust shaft and enters into the
general atmosphere. During its
operations! period. the WIPP is in effect
an enclosed or “covered” unit, with a
single point of air release. Once
hatardous constituents have exited from
the point of release and entered the
general atmosphere. EPA believes that
migration from the enciosed unit has
occurred. Up until that point. however,
air emissions are contained within the
repository, and should not be considered
to have migrated from the unit. This
proposed approach is consistent with
the approach EPA is considenng for
covered surface impoundments or waste
piles. In its draft guidance for no-
migration petitions, EPA bas defined
“the outer limit of any engineered
barrier over the unit (rool. dome, etc.)"
as the air point of compliance for
covered units. For the WIPP, the outer
limit of the engineered barnier over the
unit is the point of release (rom the
shaft, (In the case of the WIPP, the
question of where in the sir exhaust
migretion is measured is in fact moot.
Because the shaft is nothing more than a
venl, cuncentrations of hazardous
constituents wil] be the same ot all
points in the shaft. Thereiore, for all
practical purposes. the unit boundary for
air releases could be defined as
anywhere in the shaft)

In summary, tbe Agency is proposing
the following points of compliance for
determining no migration from the
WIPP:

1. For upward movement out of the
repository (e.g.. alang shaft seals): The
paint of contact between the Salado and
the Rustler formation.

2. For downward movement: The
point of contact between the Salado and
the Castile formation.

3. For iateral movement: The
boundary of the 4 X 4 mile WIPP land
withdrawal ares within the Selado
formation.

4. For air migration: The point where
the air exhaust shaft rejeases to the
ambient environment.

The Agency sciicits comments on
these proposed points of compliance as
well as on other alternatives.

C. Conditional Variance

As described earlier, DOE intends to
begin WIPP operations with a S-year
test program. The purpose of this
program is (o demonstrate the jong-term
acceptability of the WIPP and (o show
compliance with EPA's disposal
standards for TRU wastes. Although
substantial information on the long-term
performance of the WIPP hag been
gained over the last fifteen years,

relation to gas generation. DOE plans to
investigate these and other {ssues duri
the test period. The results of this
investigation may confirm the
acceptability of the WIPP as currently
planned. or may identify necessary
engineering or other modification to the
waste or the facility. It is also possible
that. at the conclusion of the test period,
the WIPP will fail to meet AEA or RCRA
standards for permanent disposal. In
this case, DOE will ba required, anc bas
committed, to remove the waste from
the underground repository and seek
another disposal strategy.

The no-migration vanance EPA is
proposing today would allow DOE to
place waste in the WLPP for the purpose
of conducting tests or experiments to
demonstrate the long-term acceptability
of the facility. The variance would be
granted on the condition that DOE
remove waste placed underground for
testing if its performance assessment
fails to show that the WIPP meets the
no-migration standard over the long
term. Testing and experumentation
would include the bin and alcove tests
outlined in DOE's draft test plan for the
WIPP, but would not include the
"operations demonstration.” This
demonstration 1s simed at showing the
readiness of the WIPP 1o receive waste,
but not to show its iong-term
acceptability. The vaniance would have
to be modified. or a revised variance
issued, bafore untreated mixed waste
subject to the RCRA land disposal
procedures could be placed in the W1PP
for purposes other than tesling or
expenmentation. Modification or
rewssuance of the variance. in this case,
would take pluce according to the full
variance approval procedures of 40 CFR
288.8(3). For example. the operations
demonstration wouid not be allowed
under the variance proposed lodsy
withoul public notice in the Fedoral
Register, opportunity for public
comment, and EPA approval, .

EPA believes that s conditional
vanance, limiled to testing and
experimentation, is appropriate for the
WIPP because the Agency has
tentatively concluded that migration will
not occur during the test phase. In
addition, WIPP shows promise as
permanent disposal site. Because of the
poesible consequences of gas generation
as well as other uncertainties, however,
DOE cannot at this time demonstrate
no-migration of hazardous constituents
over the long term. The conditional
vanance proposed today would provide
DOE with the opportunity to conduct
thig in-gitu testing on gas generation
with actual mixed waste, while ensuring
that no migration occurs during the test

removed from the WIPP |f the
demonstration altimataly cannot be
made.

EPA notes that the concept of a
conditional no-migration veriance for
the WIPP is consistent with the
approach it intends to propose in other
cases as well. For example, EPA is now
considering ‘‘conditiona|" no-migration
variances for a number of land
treatment demonatrations involving
petroleum refinery wastes. The purpose
of theae demonstrations is to provide
data necessary to show no-migration
duning full commercial operation, as
well as to allow EPA or sn authorized
state to collect data to set specific
permit conditions, Under & “conditional”
vanance, s demonstration could
proceed, as long as the facility operator
could show that no migration would
occur during the demonstration, and that
the long-term demonstration for e
permanent disposal had a reasonable
chance of succeeding. If the
demot:stration succeeded, permanent
disposal could then begin. If it failed. the
operator would be required to remove
the waste placed duning the
demonstration and dispose of it
according to RCRA Subtitle C
requirements. Similarly, EPA is also
reviewing a no-migration variance
petition for the temporary storage of
untreated hazardous waste in a piie
before incineraticn, In this case. the
facility owner would be required to
demonstrate that no migration would
occur during the storage period: the
owner would also be required to remove
the pile completely at the end of the
storage period. EPA believes that the
approach it is proposing today far the
WIPP 18 similar to the approach it is
considering for land treatment
demonstrations and temporary storage
in waste piles. Today's proposal would
aliow plucement of untreated hazardous
waste in the W1PP for the limited
purpose of testing, as long as migration
did not occur during the test period, and
the waste would be removed if long-
{term no-migration could not be
demonstrated. See also 51 FR 40805
(November 7. 1988), where the Agency
indicated that a potential no-migration
situstion would be one involving storage
in & land disposal unit where wastes
would be removed at the end of the
storage period.

Section V of this notice describes in
detail the specific conditions of the
proposed variance. The key condition is
the restriction of the variunce to the
placement of wastes in the WIPP for
purposes of l2sting and experimentation.
This condition would allow DOE 10
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conduct tha testing outlined in ita
petition and other soarces—specifically,
the bin and alcove-scale tests described
in DOE’s “Draft Final Plan for the Waste
Isolation Pilot Plant Test Phase:
Performance Assesament” (December
1889, DOE/WI1PP 80-011). (EPA
recogruzes that DOE's test plan is
currently in dreft form. and that a final
version is oot expected until Mey 1990,
If the activities described in the final
document differ substantially from those
in the drsft. EPA will provide the public
with an opportunity to comment on how
the changes might affect the proposed
vanance.)

As an alternative to the approach
proposed today. EPA considered the
possibility of setting a specific limit on
the amount of waste that might be
placed in the ¥/IPP. The Agency,
however. has tentatively rejected this
approach. It iy difficult at this time to
estimate exactly how much wasie may
have to be placed in tha WIPP to satisfy
testing needs. DOE currently estimates
that the initial phases of the test period
will require waste amoanting to 0.5% of
the total capacity of the WIPP, bul the
actual amount finzlly needed is likely to
depend on the results of early tests, as
well as the extent to which it is
nccessary for DOE to explore different
engineering modifications. EPA thus
believes that any specific quantity limit
would be difficult to justify. and tight
artificially constrain legitimate and
necessary testing. The Agency solicits
comments oo the appropristeness of its
proposed approach and on the
advisability of a volume limit on the
waste that may be placed in the WIPP
under the varience. It also solicita
comments on the specific limit that
might be imposed. as well as the
justiScation for setting such a limit.

EPA also considered. but is not
proposing a time limit oo the
conditional variance, othar than the
regulatory limit of ten years, which
applies to any no-mugration variance (40
CFR 288.6(h)). DOE's cxxrvent plans. as
outlined in the December 1988 draft
Final Plan for the Waste lsolation Pilot
Plant Test Phase (DOER/WIPP 88-011)
call for the development of 8 “Tinal EPA
complianca report” four years after first
placement of wvaste in the WIPP. and &
final “disposal phase decision™ sfler five
years. One option, therefore, would be
for EPA to limit any conditions!
variance to five years. EPA. however,
has tentatively rejected this spproach
because it belizves that. like limits on
volume of waste placed. specific time
limits could artificially constrain
legitimate t2sting. Instead. EPA believes
ihat restricting placement to wasies

used in testing and experimentation will
sufficiently limit activities under the
conditional exemption.

EPA also notes that today's variance
applies only to the activities and
conditions described in DOE's no-
migretion variance petition and in the
supporting material provided by DOE.
These were the activities and conditions
that EPA reviewed in proposing tc grant
the variance, and therefore they define
the limits and scope of that venance.
This requirement is enforced through 40
CFR 288.8(e}, which requires that facility
owners/operators subject to a variance
report to EPA “any changes in
conditions at the unit and/or the
environment that significantly depart
from the conditions described in the
vanance and affect the potential for
migration of hazardous constituents
from the unit * * *" If a significant
change from the petition is planned-—{or
example. a significant change in testing
plans or the addition of s test—the
owner/operator must notify EPA 30
days in advance. and the change cannot
take place without Agency approval.
Where the change affects the basis of
the no-migration finding. it could not
occur before EPA modified the variance
through the variance issuance
procedures of 40 CFR 288.8. In the case
of unplanned changes (e.g.. significant
new information related lo repository
performance is discovered), EPA must
be notified within 10 days of learning of
the unplanned change. If the information
warrants such a step, EPA may require
that the variance be modified. or it may
revoke the varignce.

D. Retrievability

As a condition of granting the no-
migration petition during the test phase.
the Agency is proposing 10 require that
DOE remove ali TRU waste subject to
this variance from the underground
repository if the no-migration
demonstration cannot be made for
permanent disposal. EPA believes that
DOE has reasonably demonstrated that
the waste can be retrieved by: (1)
Successfully performing mock retrieval
demonstrations, (2) providing technical
information to show that waste can be
removed from the
repository. (3) demonstrating mine
stability during the test phase, and (4)
storing the waste in retrievable
containers. DOE has committed to
removing the waste. if it cannot
demonstrate compliance with ths no-
migration standards for permanent
disposal or the disposal standards of 40
CFR 161 for radioactive waste.

DOER's commitment to retrieve test-
phase waste has been clearly delinested
in several documents. including the

“Working Agreement for Consultation
and Cooperation" with the State of Mew
Mexico (Article IV)." This document
establishes, under Public Law 90164,
eight milestones that must be met before
the retrievability decision can be made.
Key milestones outlined in that
agreement include developrent of a
waste retrieval plan and conduct of
mock retrieval demonsirations of CH
and RH TRU waste. Successful mock
retrieval demonatrations have been
conducted al the site, and no unsale
conditions occurred during the
demonstrations. These demonstrations
‘have been described in two DOE
documents. "Repart of the Remote-
Handled Transuranic Waste Mock
Retrieval Demonstration” {Mry 1987)
and “Final Repart for the Contacs-
Handled Transuranic Waste Mock
Retrieval Demonstration” (January
1968), which have been included in the
docke! for this proposed decision. DOE
has also developed a draft retrieval
plan: under the retrieval plan, en
additional alcave retrieval simulation
will be conducied. The final waste
retrieval plan is expecied to be
published in April 1990. If there are
significant changes in the final plan
affecting the no-migration dacision. EPA
will reopen the comment period to aliow
csmment on those changes.

The stability of rooms during the test
period has st times been raised as an
issue, The repository rooms have
experienced a creep closure rate, at
least initially, that is three times what
was originally predicted. (The closure
rate has been measured &t a few inches
per year. although the rate depends
somewhat on room size.) As a resull,
early room closure and fracturing of
walls or ceilings have been a concern.
DOE will address this concer in the
alcove test rooms by reducing their size
(and thus increasing stability), rock
bolting the backs (roofs). and
constructing standoff walls m those
alcovas to be backfilled with salt.
(Standoff walls are walls placed
between the drums and the repositery
walls to ensure that room closure dees
not impinge on the backfilled drams.}
The bin-scaie test rooms will be reck
bolted to insure stability, and will not be
sealed. The Agency has reviewed the
design of the test r00ms. including the
use of rock boits, and believes that the
rooms will be stable during and after the
test phasa. The petition also indicates

S In addiion, DOE has commutied 10 remewing
lest-ghass wasie in the Final Supplomenta)
Envuonmental lmpact Slalement for WIPP {Vahuene
1. page 2-13| aad in 1\3 RO-migrILION VENENCe
petiton.
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that during the test phase all waste will
be placed in the repository in a readily
retrievable manner. i.e.. all wastes will
be in retrievable containers. and wastes
will not be backfilled (excep! (n the case
of two slcoves. where “standofT" walls
will be used). After reviewing the
material DOE provided with its petition,
EPA has tentatively concluded that the
measures (o be taken will allow for the
safe removal of the waste within the
time-frame required for the test phase.

Since room stability and waste
containment are critical to the assurance
of waste retrieval at the end of the test
phase, EPA is proposing to require that
all waste emplaced in the repository
dunng that period be placed in a
readily-retrievable manner. By “readily-
retrievable,” EPA means adoption of the
specific measures identified in DOE's
petition to msintain room stability (i.e..
room size. rock bolting. and standof!
walls) and the use of easily-retrieved
waste containers (boxes. bins, drums).
Significunt changes to these conditions
would require a modification to the
varance.

The draft retrieval plan identifies
several options for altemnative storage of
the TRU waste if it is retneved. While a
specific storage and disposal alternative
or site was not selected, the Agency
believes that DOE has made s
sstisfactory commitment to remove the
waste. if considered necessary. To
ensure that any mixed waste removed
from the repository is handled
appropriately, EPA has included as a
condition th# requirement that removed
waste be managed in accordance with
RCRA subtitle C requirements.

E Post-Closure Controls

Although today's proposed variance
for the WIPP is based on a finding of no-
mugration during the test period. EPA
hus extensively reviewed a significant
body of information related to the long.
term performance of the WIPP. In this
review, EPA has focused on the
“undisturbed” performance of the
repository. In other words. the Agency
has not specifically reviewed or
assessed possibie releases from the
WIPP that might occur if the facility
were disturbed as a result of human
intrusion—fcr example, in the course of
oil and gas exploration at some poini in
the future. EPA believes that, in the
context of RCRA no-migration variance
decisions, the question of human
intrusion, either during operations or
after cicsure, is best addressed through
a consideration of the likelihood of
intrusion, and the imposition of contruls
to make such intrusions unlikely events,

EPA emphasizes tha! this approach to
human intrusion is connistent with its

general approach under RCRA. both in
permitting and vanances. Under RCRA,
EPA typically relies on institutional
controls (both active and passive)
imposed through general regulatory
standards and site-specific conditions
(e.g.. .In RCRA permits) to ensure that
access to a hazardous waste disposal
site is appropriately restricted. EPA
believes that any permanent no-
migration variance for the WIPP will
have to impose long-term passive
institutional controls, such as land
withdrawal, records. and markers—to
ensure that the likelihood of human
intrusion is appropriately reduced. even
after active control of the facility has
ceased and any permits st the site may
have terminated.

The specific conditions that EPA
might impose in a no-migration variance
for the WIPP to reduce the possibility of
human intrusion in the future would be
addressed in the context of any decision
that EPA might make on a variance for
permanent disposal. Thus. for today's
proposal. which applies solely to the test
penod. the issue of human intrusion in
the distant future is not relevant,
Nevertheless. EPA notes that DOE has
taken, or has committed to taking,
severai important steps to reduce the
possibility of human intrusion after
closure of the facility. The most
important of these stepe. which would
likely be conditions for a no-migration
vanance for permanent disposal, are
described below.

First. DOE states that the site will
remain under federa! jurisdiction in
perpetuity. and therefore it or successor
agencies will be in a position to restnct
access. Furethermore. in August 1987,
DOE and the State of New Mexico
agreed 1o prohibit in perpetuity ell
subsurface mining. drilling. or resource
exploration on the WIPP site unrelated
to the WIPP project. Finally. the Federal
government owns the entire surfsce and
subsurface estate at the WIPP site. with
the exception of a single potash
leasehold interest; DOE states it is now
negotisting with the owner of that
leasehold interest. DOE also siates that.
at WIPP closure. it will nolify all state
and county planning. deed and record
offices. oil and gas commissions, and
other agencies. to prevent access by
unknowing parties. it will also place
permanent warning markers at the site,
as required by 40 CFR part 191
standards.

These specific controls, and perhaps
others. wouid conslitute assurances
against human intrusion for the vanance
for permanent disposal. But in one area
EPA believes a specific condition may
be appropriate for toduy's proposed
vanance. As mentioned above. DOE is

now attempting to secure a potash
leasehold interest at the site; it has
indicated thal it will resolve this 1ssue
by mid-May 1990. EPA. however. 13
concerned about the possibility that this
interest might not be secured before
mixed waste is placed in the WIPP.
Therefore. it is proposing to require. as a
condition of a vanance for the test
phase. that DOE must certify to EPA
that it has secured control of the entire
surface and subsurface estate at the
WIPP (including the potash leasehold).
before waste is placed in the WIPP. Al
the same time, EPA notes that the
current land withdrawal at the WiPP
site prohibits mining, and any fulure
lan? withdrawal is likely to include a
similar prohibition. Therefore. EPA
solicits comment on the appropnateness
and the need for this proposed
condition.

F. Site Geology and Hydrology

40 CFR 268.8{a) requires that s
petiioner seeking 8 no-migration
varignce provide a comprehensive

charactenzation of the disposal unit site.

For a facility such as the WIPP, this
characterization must address the
regional and site-specific geologic and
hydrologic characteristics in the vicunity
at the site. This section of the preamble
describes the general site geology and
hydrology of the WIPP.

EPA believes that DOE has provided
sufficient information to demonstrate
that hazardous constituents will not
migrate from the unit by any geologic
pathway during the WIPP (est penod.
(For a discussion of this issue. see
sections IV.] and IV K of this notice.)
Furthermore, the general area of the site
has been shown to be geologically
stable. and the conlining unit (that is,
the Salado Formation) appears 10 be a
gocd medium for disposal. given its
thickness. general homogeneity. and low
permeability. In addition. the relative
remoteness of the site and the limited
ground water in the area, while not
relevant to a no-migration finding unaer
RCRA. were an important consideration
in site selection. While several
uncertainties remain concerning the
long-term performance of the repository.
the Agency believes that the site will
not present a problem during the test
phase. These uncertainties are being
investigated by DOE as part of the test
program. Duta from this assessment will
be essential in any EPA finding of no-
migration with respact to the permancnt
disposal of waste at the WIPP.

1. Site Overview

The WIPP site is located in
southeastern New Mexico. in the Pecos
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Valley section of the soutbern Great
Plains physiographic provincs. a broad
highlands that siopes gently sastward
from the Basin and Range physiographic
province. The site is located in the
northern section of the Delaware Basin,
which is a portion of the larger Permian
Basin of the Texas/New Mexico area.
The Delaware Basin is & broad., oval
north-south trending trough. in which
thare are over 6,100 meters of structural
relief on top of the Precambrian
basement The basin rocks show little
deformation, and bave undergone only
minor tectonic activity since the end of
Permian time, approximately 225 million
years ego. In ascending order, the
Permian units at the site are the
Delaware Mountain Group of the
Guadalupian Series (Brushy Canyon,
Cherry Canyon, and Bell Canyon
Formations), followed by the Ochoan
Group (the Castile, Salado, and Rustler
Formations. and the Dewey Lake Red
Beds). Above these formations is the
Triassic Dockum Group (undivided),
followed by Quaternary deposits of the
Pleistocene Epoch (Gatuns Formation
and Mescalero Celiche). The rocks
described above represent
apprcximately 4,000 meters of the
stratigraphic column at the sita. The
repository is located in the Salado
Formation. approximately 655 maters (or
2.150 feet) below the surface.

2. Castile Formation Hydrogeology

The Castile Formation is the rock
formation directly underlying the
Salado. At the WIPP site it is
approximately 400 meters thick and is @
major halite-besring unit. The halites,
which are of varying purity and
thickness, are separaied by three
relatively thick anhydrite and carbonate
beds. Significant volumes of fluid are
usually not encountered in the
formation. However, reservoirs of
pressurized gas and brina have been
found in the Castils.

Borehole ERDA-4, drilled in 1978,
encountered a reservoir of pressurized
brine in the Castile Formation, about 8
kilometers from the current WIPP gita.
Mors recently, Borehole WIPP-12,
located about 1.8 kilomsters from the
site center. encouniered another brine
reservair in the CauYle. Data from
recent geopbysical studies have led
DOE to assume that the WIPP-12
reservoir may exiend underneath a
portion of the wasie emplacement
section of the repository. However, the
brines are 250 meters or more
stratigraphically below the repository
horizon. and there appears o be no
natural mechanism that would cause the
movement of these brines to the
repository. Ursnium disequilibrium

studies performed on the brine in both
the ERDA-8 and the WIPP-12 reservous
indicate that the fluids are between
360,000 and 800,000 years old; there is
also no evidence to show contributions
from present precipitation. Furthermore,
the brines are saturated with respect to
halite, so there is no mechanism for
halite dissolution from the fluids.
Consequently, after reviewing the data.
the Agency has concluded that these
brine reservoirs do not present a threat
to the integrity of the repository under
undisturbed conditions. (DOE is
assessing the possible effects of a
borehole penetrating through the
repository and into an underlying
Castile brine pocket, leading to the
upward flow of brine into the repository.
The fssue of possible human intrusion is
discussed in section IV.E of this notice.)

3. Rustler Formation Hydrogeology

The Rustler Formation is the rock unit
that overlies the Salado Formation. It is
composed of five members, in ascending
order: The unnamed member at the
Rustler/Salado contact. the Culebra
Dolomite, the Tamarisk Member, the
Magents Dolomite. and the Forty-Niner
Member. Two of the members will be
discussed in this notice, because one is
in contact with the proposed unit
boundary of the disposal unit (unnamed
member), and the other member
overtying it is the most significant
water-bsaring stratum (Culebra
Dolomite).

The unnamed lower member of the
Rustler Formation is a layered sequencs
of siltstone, gypsum/anhydrite. and
halite. Near the WIPF site the average
thickness of this membaer is
approximately 35 meters. It contains a
siltstone water-producing portion. which
may be hydraulically continuous with
the upper Salado residuum and any
dissolution member of the upper Salado.
However. sincs the Rustler-Salado
contact contains water that is saturated
with respect to halita. it is not capable
of dissolving pure halite.

The member directly above the
unnamed lower membar is the Culebra
Dolomits. If migration from the
repository ware (o occur, this formation
is considered the most important
potential pathway for relesss o the
environoent The Culsbrs is a finely
crystalline. locally argillaceous and
arenaceous, vuggy dolomits, with an
averags thickness at the site of
approximately 10 meters. As e result of
fracturing, Culebrs transmissivities
(which are very low) have been found to
range over six orders of magnitude near
the WIPP site.

Approximately 60 wells have been
completed in the Culebra since WIPP

studies began: water-level
measurements have been taken for most
of these wells over the life of the project.
In these measurements. a good
correlation was found to exist between
water-level measurements from well to
well at the site. However, limited
quantities of the water in the formation
drained into the shafts of the facility
with the drilling of the construction and
sait handling shaft. This. coupled with
wida vanations in fluid density within
the formation and very low hydreulic
gradients. have made flow directions
difficult to define. particularly in the
southern area of the site. The freshwater
head contours at wells in the area
indicala a southwestern flow direction
across Nash Draw, a southern flow
direction across the WIPP site. and an
area of apparent western flow south of
the site (apparent because of iow
hydraulic gradients). In this instance, it
is noteworthy to remember iirat the
Culebra Formation is approximately 400
meters above the respository level,
meaning that, under undisturbed
conditions. the potential for hydrologic
interference by the Culebrs into the
Salado or the possibility of the Culebra
being a sink for contaminants from the
respository s very low.

As mentioned above, the
geochemistry of the Culebra formation
waters is highly variable. The total
dissolved solids (TDS) concentration of
the Culebra in the area of the WIPP
varies from 10.000 to greater than
200,000 mg/L. These values render the
waters of the Culebrs at the site
considerably saline and not a source of
drinking water. It has been noted that
the vanability of the salinity of the
Culebra waters is such that modem flow
directions within the Culebra do not
appear consistent with modern salinity
distribution. This provides svidencs that
there is no modem contribution of
recharge water into the Culebra at the
WIPP site. Evidence suggests that the
Culebra has been hydrologically
isolated for seversl thousand years.

The Agency believes that the DOE bas
adequately described the general
hydrologic and geologic conditions for
the Rustler Formation for the purposes
of this petition. In addition, during the
performance assessment. DOE will
continue to messure the hydrologic
responses of the Rustler with respect to
{low direction. This assessment should
serve to confirm and refine the current
understanding of the uppermoat water
bearing stratum in the area.®

¢ |1 showld be restersied the! thess studisa. whsle
pertinent (0 88 undersisndiag of hydrelegy = 1he
Comt vouned
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4. Salado Formation Hydrogeology

Because the repository has been
constructed In the Salado Formation, the
Salado is the formation of the most
interest at the WIPP site. It is located
between the Castile and Rustler
Formations. The Salado is informally
divided into three members: An
unnamed upper member, the McNutt
potash zone (the informal regional name
for the unnamed middle member), and
an unnamed lower member. The
rationale for this division is the type and
composition of laterally-consistent beds
of halite. polyhalite. and anhydrite, with
varying amounts of other potassium-
bearing minerals. The beds of anhydrite
and polyhalite alternste with the thicker
beds of halite within the Salado. Indeed,
approximately 85 to 90 percent of the
Salado is pure halite. The composition
of the Salado and the Castile
Formations are similar. but the lateral
extent of the two formations differ.
Unlike the Castile. the Salado is not
confined to the Delaware Basin, but
extends well beyond the Capitan Reef
complex onto the Northwestern Shelf
and Central Basin Complex.

The porosity of the Salado is
extremely low. While the near-field
permeability (immediately surrounding
the mined repository) is estimated to
range from 1 x 10 E-14 to 2.5 x 10 E-11
m2 (0.01 to 25 microdarcies, where one
darcy = 10 E~4 m2), with an average of
approximately 0.3 microdarcy. the far-
field pertneability has been measured at
approximately 10 E-20 m2 (one
nanodarcy). The Salado Formation was
initially thought to contain only very
small amounts of water (brine). This
liquid was postuiated to be heid only
within the smali pockets of the salt
crystals themselves (intragranular).
Later research. however, showed that
the brine was also situated in the
interstices of the individual crystals
(intergranular), or it saturated very thin
and discontinuous pockets and layers of
clay.

This is the fluid that has bcen seen at
the WIPP in the form of brine seepe.
These studies showed that the brine
content of the Salado may be
approximately 2 percent by volume. The
question of brine inflow and formation
permeability is discussed in more detail
in the next section.

area. are no! direcily relevant ‘o the Agency’s
decision on 8 NO-Migration vanance. even for
permanent disposal. If contaminants pass beyond
the Saludo st greater than health-based levels.
migration has occurred regardiess of the fate of the
contaminants in the Rustler formation.

8. Geologic Stability

The geologic stability of the WIPP site
is & key slement in .ncﬁ no-migration
finding for long-term disposal at the
repository. In the course of 'ts review of

.DOE's petition, EPA addressed a

number of questions relsated to site
stability, the most important of which
are brine inflow into the facility,
potential for dissolution of the Salado
Formation. seismicity, and the
occurrence of maker beds in the Salado
Formation. These questions are
discussed below.

a. Brine infiow. There are two main
potential sources for brine infiltration
into the repository: Leskage from the
Rustler formation above the WIPP and
brine inflow from the Salado Formation
into the WIPP.

While there has been some leakage
from the Rustler Formation down each
of the four WIPP shafts into the
repository, the leakage rate does not
exceed 0.06 liters per second, even when
the shaft is unlined and no effort is
made to correct the situation. This is not
considered a problem with reapect to
the overall integrity of the Salado. but
did lead to inflow of water into the
facility. As 8 result, the WIPP shafts
have been concrete-lined and grouted
through the Rustler Formation,
successfully eliminating the inflow into
the shafts. This will be adequate (with
proper maintenance; to control leakage
from the Rustler over the operating life
of the facility, at which time the shaft
sesls will be constructed. Therefore, the
shafts do not contribute fluid to the
repository. and thus do not threaien the
unit through dissolution or provide a
driving force for the transport of
hazardous constituents frem the
underground.

Underground experience with the
WIPP has also allowed more
information to be gathered on the
occurrence and movement of brine
within the Salado. The movement of
brine in the area immediately
surrounding the repository (the
disturbed rock zone} has consisted of
small, low flow "“weeps’ that commoniy
develop on the walis and ceiling of an
excavation shortly after the mining of an
area. t has been observed that the
weeps generally occur at random
intervals along planes of heterogeneity
within the repository, which means
along clay and anhydrite seams found
within the Salado. Only rarely does the
inflow from a particular weep exceed
the evaporation rate of the mine
ventilation. In this case, the small
smounts of brine will accumulate on the
salt surface (usually at a rate of a few
tenths of a milliliter per day) until the

flow from the weep diminishes. which
usually occurs within a few months, The
current view, accepted by EPA, is that
brine movement into the repository is
from the disturbed rock zone. and may
be the result of stress-driven flow. with
little or no contribution of flow from the
far-field (which is the areu beyond the
zone affected by the underground
workings). The fluid inflow question is
an important one because brine is a key
factor in gas generation, which is
partially caused by the corrosion of the
waste containers. Gas generation may
affect the amount of time required for
creep closure of the facility, and. if gas
pressure is sufficient, it could also
fracture surrounding walls or seals. Cas
may also generate enough pressure to
drive liquid out of the repository. (The
question of gas generation is discussed
later in this section.)

Because of these uncertainties. DOE
has developed several conceptual
models to predict brine movement
within the Salado Formation. One model
is based on far-field Darcy flow. It
assumes that the Salado is hydraulically
saturated in the far-field. that fluid flow
is the controlling or limiting factor in the
long term. and that fluid flow can be
modeled effectively through the Darcy
equation. (Darcy flow means that fluid
flow is directly proportional to the
pressure gradient. even when these
gradients are very low.) The other
concep! for modeling the Salado
assumes that Darcy permeability is
valid only in those regions that have
been significantly distrubed. in this
approach. the far-field Salado
permeability would be essentially zero
under any pressure gradienl and bnne
would flow into or out of the WIPP
(along with any hazardous constituents)
only in response (o the formstion of a
disturbed rock zone in which
deformation of the halite produced
interconnected porosity. A third model.
which falls between these two
approaches. assumes that there is some
interconnectied porosity within the
Salado even under undisturbed
conditions. and that fluid low would
take place in the near field in the
absence of mechanical disturbance, but
there would be no far-field fluid flow
due to the absence of sufficient
gradients.

Currently it is not certain that the
different models of fluid flow within the
Salado have significantly different
impacts to the long-term behevior of the
repository. in general. interpretations
assuming Darcy flow in the far-fieid are
conservative in that they do not result in
a zero [ar-field Now rate and do not
indicate maximum amounts of bnne
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inflow. Based on the models. however,
DOE estimates that the brine inflow
might total 40.6 m3 in 200 years, the
estimated date by which the repository
will be closed. This is a relatively small
volume of liquid, representing 1.2
percent of the initial room volume. DOE
believes that this amount of brine would
be absorbed by salt backfill that will be
placed around the waste.

To venfy these results, DOE has
scheduled Salado Formation fluid flow
behavior studies for the test period at
the WIPP; during these studies, DOE will
validate the models against in-situ data,
and will evaluate the fluid flow
characteristics of the Salado in the
shafts and in the salt surrounding the
disposai rooms.

During the test phase. DOE will also
refine the current understanding of the
hydraulic characteristics of the Salado
Formation, including: (1) The state of the
hydraulic saturation in the far-field: (2)
the driving forces for fluid flow: and (3)
the relevant flow paths. As a result of
these studies. DOE will obtain a better
understanding of the long-term rates of
brine inflow, and the long-term fate of
wastes placed in the repository.

b. Seismicity. The WIPP site is located
in an area of low seismic risk. The
possibility is extremely low that faulting
at the site is of a magnitued that could
significantly affect site integrity.
Geophysical investigations performed at
the site show that no major faults occur
in the area, and that those minor faults
that are present do not appear
physically to displace repository-horizon
strata. The Agency agrees with the
conclusion presented by the petitioner
that regional tectonic activity is not an
issue in terms of maintaining repository
integrity.

c. Dissolution features. Because halite
of the Salado formation is soluble in
waters that are undersaturated with
respect to the minerals in halite,
removal of salt surrounding the
repository by dissolution could affect
repository performance and provide a
route of migration out of the facility. In
reviewing the potential for dissolution at
the WIPP, EPA considered: (1) The
influence of a dissolution front st nearby
Nash Draw: (2) the possibility of shallow
dissolution at the WIPP: (3) the
likelihood of climatic changes affecting
the hydrologic system, including the
dissolution rate: and (4) the effect of
deep-seated dissolution on repository
performance and the origin of “breccia
pipes” found near WIPP.

The nearest major geomorphic feature
to the WIPP is Nash Draw, which is
approximately eight kilometers
northwest of the site. Nash Draw is an
undrained physiographic depression

which probably developed as a result of
differential dissolution of the anhydrite,
gypsum, and halite beds of the Rustler
and Upper Salado Formations. It is
believed that dissolution on top of the
massive Salado Formation produced a
uniform lowenng of the land surface
within Nash Draw, while surficial
features were produced and modified by
dissolution of the Rustler Formation.
The dissolution process also produced
individual sink holes within Nash Draw,
which vary in size from a few tens of
meters to approximately two kilometers
across. There are also very small
sinkholes elsewhere in the area.

The shallow dissolution features in
the WIPP area where formed during
wetter climatic periods. primarily during
the formation of the Pleistocene Gatuna
Formation. Even during the perod of
greatest dissolution. only units within
approximately 75 meters of the surface
were affected. Shallow dissolution can
only become a major process in the
Salado., which is over 250 meters from
the ground surface. if large quantities of
halite-unsaturated water gain access to
the Rustler Formation. Several factors
will inhibit this process. The geologic
units above the Salado are confining
layers with transmissivities so low as 10
prevent recharge of surface water. Since
the Rustler/Salado contact contains
water that is staturated with respect to
halite. it is not capable of dissolving
additional halite. Lastly, the head-
gradient from the Rustler/Saslado
contact is upward through the Rustler,
which means that if water did exist and
flow through this area. it would flow
away from the Saledo.

Significant increases in precipitation
in the area of the WIPP could in theory
increase the likelihood of surface
dissolution. Data, however, indicate that
the Quaternary climate of the past
500.000 years has for the most part
remained semi-arid. with limited periods
of increased precipitation. For example,
the Mescalero Caliche. a type of
formation characteristics of warm. semi-
arid climates, has remained intact since
its formation approximately 500,000
years ago: its continued presence is
evidence that the climate has been
reistively dry since its formation. As
part of the performance assessment,
DOE is studying further the possible
effects of significant climatic changes on
the WIPP.

Another type of dissolution feature
found in the region is breccia pipes, or
dome-like features of {ractured rock.
Four of these domal features occur in
the immediate vicinity of the WIPP area.
Two of these have been drilled and
tested. These features appear to be the
result of localized, deep-seated

dissolution wherein a void is created
and overlying matenal collapses into the
void. In the Delaware Basin, these
breccia pipes form where soluble units
overlie the Capitan Reef aquifer system.
The pipes are formed by dissolution of
the rock and the subsequent collapse of
overlying beds, followed by differential
solution of upper units. producing
subsidence of ground around the
collapsed pipe and creating a brecciated
“domal” structure. There are two
proposed scenarios for collapse:
formation of a cavern inside the Capitan
and dissolution and collapse of

- overlying units, or influx of water to the

Salado from an outside source through
fractures, resulting in Salado dissolution
and collapse. EPA agrees with DOE in
its conclusion that formation of these
features will not affect the WIPP site
because the Capitan Formation,
necessary as a fluid source for
dissolution, does not underlie the WIPP
site. ’

d. Occurrence and significance of
marker beds. The occurrence of 48
correlatable marker beds throughout the
Salado indicates that the formation
exhibits laterai continuity. Geologic
mapping within the repository end
shafts further supports this contention.

The WIPP repository is bounded by
two markers beds (MB), an upper MB
138 and an underlying MB 139. Marker
Bed 139 is located spproximately 1.5
meters below the floor of the repository,
and is composed by anhydrite,
polyhalite, and halite. It vanes in
thickness from 0.3 to 1.3 meters, with an
average thickness of 0.8 meter. The bed
is fractured in the srea below the
repository as a result of the excavation
of the repository. This marker bed is a
potentia] contaminant migration
pathway if fluids/gases were to exist in
sufficient quantities to allow a driving
force. DOE will review the possible role
of Marker Bed 139 during the test phase.
and will evaluate the need for specific
spproaches designed to control
migration through the bed. including
grouting and excavation of the fractured
portions.

Marker Bed 138 lies approximately 9
10 10 meters above the repository and is
composed of microcrystalline, partly
laminated anhydrite that contains
scattered halite growths. This bed is
typically 0.25 meters thick. and has a
very thin clay seam at the base.

Detailed assessment of marker beds
surrounding the repository is important
because these beds may act as parting
surfaces during repository closure and
may also serve as fluid migration
pathways. DOE is conducting & number
of studies to provide a full
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undersiandiag of the significance of 1967. The basic mine duaign is ‘ssam approximately heoe times the predictad
ibese markar beds with espect do and pillar." in which large rooms are value. Under the amst favorable
reposiiety pesforsnancs. The sale of excevated from the salt bed end dbe condisena. dhe ncae mpid clossse
these besis -and hew the performance structura! suppert s provided by dhe would result in time eatimates of 60 to -
assesacvetrt will md Grens outs lasxing intact pikam of uh‘ ai ramain. The 200 ysase for olesuwre 40 .3 near Linal
iswues much as fluid sigration pathways  width of the pillary i delexmmined by the  stale. depanding on dhe mitial weste and
are discuased dabar ¢a this melics. structurm| properties of the in-altu beakfill densrty, bmne milux rate. gas

«. Grogmd woter aadsling. In it ne-
migration vaiancs pelitian. OUE
provided the resulls af ground-wiater
modeling thal eddsess the poasible
migratian ©f hasardous constituents o
the Salado Famdom

thwagy was ons in ahich wesien
;‘oved downward frem the waale
siarage panels. \hroygh the undeslying
salt. and inie Masker Bed 130, Wane
then moved {a\eexily throagh this bed t0
the vertical shafis and upward through
the ssais and salt backfill within the
shaft. DOE madeied this scenasie uvaing
the SWIFT il cada. a widely accapted
code used 40 assess contaminani
trsnsport underground. and made very
conservative assumptions—for example.
one-dimansional flow, canstant
concentration sousce of 100 pesosnt
salubility. .high lengitudinal
dispessivities. and o relardation or
attenualion of waslss.

Results of the SWIFT Ill modeling
indicate that the maximurm distance
from the souros of & 10 ppt {part per
trillien) concentrstion lsuel is 350 metars
afiar 10000 ysars. assuming &
dispersiuity xalue of 10. This is
significant. because the 10 ppt “front”
would not bave resched the sealad
shafts by 10000 years, and would asill
be over 400 matars frem the top of the
Selado Foonation. Buen with an
unrealistic disparsiviiy ualue ol 100, and
10 ppt contaminan: front wauld atill be
240 maters fram the tap of the Salado.

These results indicate that il the
enhanced permeability of the marker
bed is limited to ths area around the
dicturbed rock sone, and the
permeahilitias of \be ceastructed seals
are low, canaminants will not mgrate
vertically up the shaft beyond fhe unit
boundary under the modeled scanario
and wifhin fhe pariod of the modal T
significant fracturing of rock wets 0
occur or the ssals ware 0 fail. however,
mare exiensive migration might occus.
Although DOE considers (bese
conditiams anlfkaly. it will evaluate tham
during the test phase.

G. Repos bary Rerfscavance
1. Construction and Maintenancs af the
Repository

The WIPPrepesilory ass excavated
aocacding 10 socepied indusiry
techniquas. ead has besn under Mine
Safety and dHaalth Adminstraton
(MSHA) oversight and inspection since

material. Duning and after vonstruotion.
some fraciunng of the repositany malls
has been sbesrved. s & rewuit roak
baits haue been used extansively
throughout the underground openings.
Theme bolts setard frecturing and are
weed in areas of the mine shat sl
remain open for extanded periods of
time. such as the wasie unioading areas
and the main socess drifis. Roufs of
many high traffic aress are pattemn
bolted [or extra safety. Both resin end
mechamiosl bolts are used in moet arsas.
The bolts are 1esied {0 moet MEHA
ltandlrdlL by MBHA qualified

personns

The room and pillar type of
excavetion is veed in veniaus mining
activibes. such as anthracite and potaab
mining. dn fact. auch structusel
informatien for the WIPP peposilory was
derwed frem the potash industry
experience from mining the Salado
Formation. As a result the Agenoy is
satialied with the prooedures need by
DGE with ssspect 10 the basic
construction af the WIPP undarground.
Tha Agancy balieves that HQE bas
demansiraied. with ressanahie
certainty. ¢he stabiliyy of the WiRP
repository during the period of the
propossd varianoe.

2. Clovure Mechunisms

One of the mos! attractive
charactariatics of baddad salt issts
plasticity. which enables it pver lime to
flow or ‘‘creep.” aprocess that enables
fracturss in the.salt 10 haal ot fsasible
repository depths. Ths National
Academy of Sciances' ariginal
recemmandaton of salt as & repository
medium was based in part.on the
sssumptian shat the salt would czaep to
clasure and that the salt pillars {or dhe
recm and pillar concspt) would provide
o llepae ot Saiiam o sbe rposioty,
collapse s Jeposiloy.

Thase are four majer alemants of the
closuse mechaniars Jor \he WIPP
undesgzound: (1) Brins inflow (discussed
earlisr); {2) 20i0.0f dosuse of the
sapasilary: (3) tho disturbed roak 20ne
and Marker Bed 13¥: and (4) gos
genacaticn ¢which le discuseed in
nex{ tention).

The obsarved closuse bebavior of the
opanings 4! tbe facility is mors repid
and sere campiex than originally
anticipated. The evtal macrescapic wall-
to-wail and ceiling-ie-flser clesure 40
date have provad. alleas! initislly. o e

genexation Tate. and treep closuse rate.
Gne of the tasks of the performance
assessment is to nsceTiam in more deta
the specific mechemsms end trmmg af
reposi tory class.

EPA thekieves that the creep closure
procass will be:a sep-functionad
phenomaena. m which siabs of halite, or
variable size. will break along fractures
and fall into fhe rememimg open space
of the mine. or will be involved in floor
heave. These fraciures will ooccur mainty
aleng pre-ewirimg microfractures.
incipientijoints. wrrtl bedding plenes,
following the exveavetion vl underground
openmgs M the WIPP facility. These are
the fractures that make up the disturbed
rock rone, which is a tome of rock in
which mecinanical properties have
chenged in respome to the excavalion.
The term "“neanfield” describes the rock
within the disturbed rock zome, and ‘Far-
field"” describes the rock outwide the
zone. The disturbed rock sone extends
approxinmatety 1 to 3 meters from the
excavetion.

Underground observations of the
disturbed rock zane indicate that
coherent creep of the Salado Formation
outaide of (he disturbed cock zone is the
dominant structural process involved in
the closure of the repository. The
disturbed rock zone, however. may
serve as a sink Jor vome or all of the
brine that seaps into the rooms and
ahalts 1t may alao enlarge the eTfective
room dimersions by moving the area at
or near atmosphenc pressuce ¢o 13 outer
limiw. This would increase fhe time
requuaed lor complate closure ol the
repository openings. allowing the
potential for increased brine
accumalation. lt.as aiso been suggested
that. if the Iractures in the disturbed
rock zans or Matker Bed 139 in
pactioular de act beal, \hey might aerue
as a route dar migratian for hazazsaus
amsis or dionuclides. A major porten
&f thetest phase sdll be devoled do
exploring therexient and behavior of the
distushed .20ck same.

3. Gas Canerntion in'Waste Disposal
Rooms

Microbial and radislytic
decomposition of the waste and
oerresion of nasmainets will generaie a
large quantiy of gas. This mey eeult in
the pressunizanaa o the waste diaposal
rooms, partictlaly if she cate ol gas
production encesds the rate 4t which
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gas could be consumed in chemical
reactions or be diffused into the host
rock. This pressurization could become
a driving force for the migration of
radionuclides and/or hazardous
conatituents. If gas pressure exceeds
lithostatic pressure, it may result in
near-field fracturing of the Salado
Formation, impede the structural closing
of the repository, or result in gases or
brines escaping around the shaft and
panel seals. (Seal design will be
discussed in section IV.H.) While this is
a question that DOE is addressing as
part of the performance assessment. it
will not be a concern during the test
phase.

From the viewpoint of long-term
performance of the WIPP, the
fundamental questions are whether
brine inflow will be sufficient to
saturate backfill, waste, and the
disturbed rock zone, either before or
after compaction of the repository to the
final mechanical state, and whether the
far-field permeability will be sufficient
to dissipate brine and/or gas pressures
at or near the final repository state at
some fluid pressure below lithostatic
pressure.

The impacts of potential gas
generstion cannot be fully assessed at
this time. The most important factor
with regard to impacts at the site is the
rate st which gases will be produced. To
some extent, gases may be absorbed
into the Salado Formation. The results
of experiments performed during the test
phase will help quantify the rate of gas
generation within the repository, and
will determine if any additional
engineering modifications or safeguards
are needed to meet the long-term
performance goals.

4. Evaluation of Engineered Alternatives

The potential for releases as a result
of the interactions among wagstes, brins,
and gas at the WIPP has led DOE to
consider whether some type of waste
treatment process or some other system
modification may be required. Several
engineersd components might be added
to the system to mitigate the effects of
gas generation, wastes might be treated
before placement to reduce the amount
of gas generated. or other messures
taken. DOE formed a task force to
review and evaluate the technical
effectiveness of waste, backfill, and
facility design modifications in
mitigating problems associa’ed with gas
generation. Engineered alternatives that
might provide improved performance
will be included in the WIPP
experimental programs.

H. Seal Design

The WIPP repository is connected to
the ground surface by four mine shafts
ranging in diameter from 3.7 meters to
6.1 meters. These shafts are used to
remove excavated salt, provide fresh air
intake. provide for exhaust air outflow,
and handle waste, personnel and
construction equipment. At site closure,
these shafts must be filled and plugged
to prevent the escape of hazardous
constituents, In addition. each panel and
drift of the repository itself must
eventually be sealed to prevent
migration of wastes to the shaft seals
and minimize release in the event of a
penetration. Since DOE will not be
installing permanent seals during the
test phase, the variance proposed today
does not require an approved final
design. However, for the Agency to be
assured that an implementable design
will be available at the end of the test
phase. it has required DOE to provide in
its petition a reference design and a plan
for development of a detailed design.

The primary functior: of the seal
system is to limit the relesse of
hazardous constituents (and
radionuclides) through the shafts and
past the unit boundary. For the purpose
of the no-migretion petition, hazardous
constituents must not escape from the
seal system in excess of health-based
levels, and the seals must be capable of
limiting the inflow of ground water from
overlying water-bearing zones.
Furthermore, the seals must function
effectively for as long as the waste
remains hazardous.

In its petition. DOE has deveioped &
two-phase reference seal design. The
first phase provides a “short-term”
barrier to fluid flow and is designed to
function for at least 100 years. The
purpose of this “short-term” barrier is to

rovide containment until the long-term

arrier of compreased salt consolidates.
The second phase provides the long-
term barrier to fluid flow and is
expectad 1o become effective at
approximately the 100-year time frame.

DOE has chosen sait as the principal
long-term barrier 10 fluid flow from the
repository. Salt has been selected
because: (1) It is compatible with the
surrounding host rock. providing long-

term mechanical and chemical stability -

unmatched by any other material
considered: (2) it is emplacable with
conventional techniques: and (3)
emplaced crushed salt is expected to
reconsolidate as a result of creep
closure of the mine and shaht openings,
resulting in a fluld conductivity
approaching that of the host rock salt.
Laborstory testing and numerical
movieling have demonstrated the

feasibility of rock sait as the long-term
seal: however, complete consolidation of
the salt columns within the shafts and
mine drifts is expected (o take up to 100
years, Therefore. DOE has proposed a
short-term seal system to provide waste
containment during the perod of salt
sesl consolidation.

The materials chosen for the short-
term seals must satisfy the following
criteria: (1) They must provide an
effective fluid barmier: (2) they must be
emplacable in the mine environment: (3)
they must provide mechanical and
chemical stability for at least 100 years:
and (4) they must be compatible with
and capable of containing the hazardous
waste constituents found in the TRU
wastes. (Although the Senate legislative
history indicates that the no-migration
applicant must “sustain the burden of
meeting this standard without the use of
artificial barriers such as liners" (S. Rep.
No. 284 at 15), EPA does no! resd this
language as precluding assessment of
artificial barriers for temporary
containment. The concern expressed in
the legislative history is that artificial
barriers do not provide indefinite
containment. Since the artificiel seals at
the WIPP would only provide a barrier
to migration during the temporary period
(i.e.. 100 years) between closure and
consolidation of the permanent salt seal.
the concern expressed in the legisiative
history does not sppear to be
presented.)

DOE’s ongoing seal development
program has evaluated s number of seal
materials for use in short-term seals,
including clays. grouts, concretes, and
asphalt. After substantial investigation,
including laboratory and small-scale
field testing. literature review, and
modeling. DOE hes proposed a
multicomponent reference or conceptual
design for the short-term seals. The
reference seal materials chosen were
concrete and sodium bentonite (a type
of clay). They are expected to satisfy the
above criteria, although their
effectiveness will be the subject of
further study during the test phase.

Within the repository shafts there will
be three major seal subsystems—the
waler-bearing zone seal system. the
upper shaft szal system. and the lower
shaft seal system. The water-bearing
zone and upper shaft seal systems are
located in the Rustler Formation. while
the lower shaft seal system is in the
Salado Formation. The water-bearing
zone seal system is composed of a 4-
meter-thick compacted sodium bentonite

.seal sandwiched between massive 10-

meter-thick concrete bulkheeds. The
upper shaft seal system is composed of
three 4-meter-thick sodium bentonite
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seals. each sandwichad batween and remove areas of Markar Bed 120, 8. Saa/ syslarn Gesign Jntegration. An
massive concrale bulkhaads 10 maters which might permit migration of the architacturel/ ing contraclar will
in thickness. The tedundant nature of waste constituents. clrys are prepace s design for the WIPP saaimg
the approximately 60-matsrlong shalt not now inctuded in ¢he purrel md drift  system aftarevaluating the resuits of the
sysiem in the Salado Fermatian can be s¢a! design? testing and modal developmest
expected 10 assum that water-beaning In its petition, DOE provided v activibes. The design will provide the
zones are isoletad bom the shalts. reference design for thrs seal vystem. A basis lor preparing a WIPP canstructian
The lower shaft ses) aystem, which sigmificant portion of tewt phase design.
will be in the Salado formation. s activities ts devoted to veal rystem 8. Small- and largeacale seol tesis.
expeciad is lanctioa Sar the long term. development based on ¢he reference DOE has placed o number of verucal
This seal sysiam will be campoeed design. Te cheructerize sual vystem and bonzonial bose holes o the
primarily of campaciad crushed salt. behavior and performance more fally. experimental area ol the repositary.
ulti thashaftarsatoa  DOE is conducting an in-situ and Various candidate seal materials have

tate of parmaability o lluids

state y

comparable Lo that of intact host rock
salt. The expectad baight of the final
column of reconsalidated salt i each of
the four shalts is appaoximately 200
metars.

A shortarm seal will be installed at
the 1ap of the Salado Lotmation. above
ths compacied crushed salt caluma. The
seal will be camposed. from top 10
bottam. of (1) & 10-mater-thick concrete
bulkheed, (2) a 4~nater-thick compacsed
sodium baaloaite ssal. (3) a 5-meter-
thick precansalidated crushed sali core,
(4) » ¢-meiar-thick compacted sodium
bentonits sesl and (5).a 10-meter-thick
cencrete bulkhead This upper
component will provide redundamt
prolactios af the praconsolidated salt
from infiltzation by walar from stasta
above the Salado farmation. The
concrete usad in this seal. and all other
seals within the Saladso formation. il
be salt saturated to increase
compatihility with the hast rock. At the
bettara al each shah another shori-larm
seal similar 1o the ons emplaced at the
top of the Salado jormation will peovide
» hase for the shalt's preconsohdated
salt seal and will limit the movemant of
fluids between the salt column and the
repository itsell A redundant eeal
simiiar to the twe mentioned above is
also propesed 1o be located within the
Salado Jarmation just below the Vaca
Triste markar bad. which is a halitic
siltstone appsoximately 240 meters
above the repositary horizon.

DOE also intends 1o place a saries of
horizonia! seals within the drifts and
panels af tha repository itscll, and along
the four long North.South access drifts
leading to the panals. The purpass of
these seals is 10 provide an interval
within each pane! that has »
permeability to fluids comparable to the
pemmeability of undisturbed host reck
sall. These saals will be compased ol a
preconsolidated salt cere (either tamped
sal! or sali biock) with 10-meter
concrete bulkheads at each end.
Considerahle overexcavation is
anticipsted within the drift and panel
seal areas just priar to placement of the
seals L0 reduce the disturbed rock sone

laboratory testing. anatysis, and design
program, The primrery activities or
issues addresred by the Progrem are:

1. Geochemical mabwity. Additional
laborstory work is neoessary 4o vonfirm
that short-aerm componers will perform
sdequaiely throughout their design life.
During the test phase. DOE will evaluwte
the polemtial for cherwical degradation
for the ssal materiale us a result of
interaction with the hazardous waste
{:d other wasie) to be disposed of in

repository.

2. Crushed salkt corsolidotion. The
effect of comalidation on crushed salt
properties requres verification with
further labormary tests. including an
expanaion of the teenng program 1
inclmie bains-suturated croshad satt
Consolidation extes of crushad sadt
under deviatoric loading wall be
determined. Messurements will then be
made on sampies seturated with trine
to determins how finid-filled pores
inhibit compaction. The extent to which
reco ion is accelsrated by
moisture will be massured in tests on
samples containing controlled quantitres
of added brine. The relatianship
between reconsolidation. density, and
permeability will siso be determmed.

3. Camenulious materials
development. DOE will also investigate
anhydrite bonding concrete, principelly
10 support the devalopmaent of material
1o seal Masker Bed 130 s wall a»
anhydrile markerbeds of less
importancs. Tealing of previously-
developed cancretes will continue.

4. Crushed-salt cansolidatian
modeling. DOE will updats the
numerical crushad salt consolidation
model to include the Intemt deta frem
laboratery teats. Calculations will be
made of crushed salt cansolidation in
proposed seal sxcavation shapes o
guide the choice of saal shapes {or rapid
consolidation te lngh density and low
permeability.

1 |n addinen to seslatme asch paneifrom the yvast
of the reposilery. the'panei seals will aleo junclion
s o barmer for bechlilied salt placad in aach panel.
The backfilled sah and other ov getter
matenal will aid inthe encapsaiaion ol the weste
matenal sbeorb trme infllrwting mdrvvdua! reoms.
and reduce the (ene nveassary lar Loal alosurs.

been placed in these baraholes to
proxide in-situ data on their efficacy. To
more fllly simulate the efects of the
disturbed rock zone and to test
emplacement techniques, DOE will
emplace large-scale seals during the test
phase. These scels will simmulate typreal
panel senls, and will be composed of
crushed salt or walt blecks end
concrete.®

The Agency believes that DOE's senls
development program, as outlined in (he
no<4migretion variance, i3 appropriate.
The reference wmterials currently
selecled exhibit key properties of
mecharical and chamical stabrlity,
emplaceability, and hydreulic
impermeability. The overall seal design
is redundant and <calls for seals in
critical portions of the repository and
shafts. The test phase will address
outstanding data aseds. venfy existing
data. and develop new models. a4 well
as improve modals devaloped
previously. information developed
dunng the test phase will be usad to
develop a preliminary saal design
suitable for & construciian design.

The Agency salicits commsnts on
DQE's current relerance design a8 well
as DOE's program for developing a
pr’;climinary seal design during the test
phase.

1. Waste Characterization
1. Waste Sources and Types

The TEL westos intended for
emplacement an the WIPP are generamd
at the ten DOE [arilities smvahved m
productian operations and research and
development actindties related to
national defenss. Many of the proceasss
conducied at the DOE generatmg
facililies are typical menufaciunng
operatians—machining. degreasing
foundry operationa, assambly.
laboratory operstions. etc:; the major
difference is the use of cadioaclve |

40 1% » aiso conhamag o peTUCPER 0
inwrmstonsl sall asel devolopmen! peopzams.
Advancad programe wilh sall, bentonute. and
concrete sre bng conducied toncurrent to the BOE
program in Sweden. Canada. Ceamany. and the
Netheriands.
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materials to produce defenss-related
materials. The wastes that are generated
from these processes include: (1)
Laboratory hardware such as glassware.
ring stands, piping, and other metal
structures. (2) cellulosic materials such
as towels. lissues, and wiping cloths, (3)
protective gloves and clothing: (4)
inorganic process sludges. many of
which are stabilized. (5) various plastic.
rubbers. and resins, (8) stabil

organic wastes, and (7) worn out or
contaminated equipment and tools. The

specific DOE facilities that generate
these wastes are:

ﬁjoc#y's‘hh Pilm. Colden, cobon

aho National Engineening La tory,
Idaho Falls, ID

Los Alamos Nationa! Laboratory, Los
Alamos, N\M

Ar'{onm National Laboratory-East, Argonne,

Savannah River Plant. Alken, SC
011&”“’. National Leboretory, Ouk Ridge.
Hanford Reservation. Richiand. WA
Mound Plaat, Miamisburg. OH

TABLE 1—~VOLUMES OF WASTE BY WASTE TYPE

Lawrencs Livermors National Laboratory,
Livermore, CA
Nevads Test Site. Mercury, NV

While the wastes originate {rom
numerous sources within each facility,
they have been categonzed into four
general waste types based upon theur
physical form and primary chemical
content (l.e. organic or inarganic). These
types, an example of each, and the
approximate volumes of waste they
represent, are depicted in Table 1.

Waew type Exarvpien voun
So(h:hd’m o NOMOQENsOuUs NOrganIC sokds | Wastewater Treatment Siudges. Cemerried Inorgarsc process solds. Sokdifed aqueous 800,000
aste Type ), wasea
Sohd norgencs (Wast Type 1) Grapivia wasie Metal wasie—io00is, squoment. Glass waste; Pyrochemcal sall wasie ... 850,000
Sohd orgarecs (Waste Type i) ComawzwnmmmuwmmFMmumm. 1,750,000
remra.
Soldified organcs (Waste Type V) .| Sobcshed ab wasa Sobdifed soivents 100.000
Totad 3,500,000

' The volumes reflect previously gQenersied wastes pius the expecied voumes Fal sl be ganaraled dunng the coerang e of the WWPP iy,

As can be seen, tha largest percentage
{approximately 75%) of wasta is solid
organic- and inorganic-types wastes—
paper, protective clothing. tools,
equipment. etc.~whils solidified
organics (the waste that is expected to
contain the highest amount of toxicants)
will comprise a relatively small
percentage of waste (approximately 3
percent).

All wastes to be sent to the WIPP
must comply with the Waste
Acceptance Criteria (WAC) established
by the DOE WIPP Project Office. (These
criteria are normally referred to as the
WIPP-WAC.) These criteria specify
requirements regarding the physical,
chemical. and radiological
characteristics of the wastes, as well as
package labeling requirements. For
example. the WIPP-WAC prohibits
wastes containing free liquids except in
residual amounts.® Therelors, wastes

* One of the concerns expressed by EPA over the
lorg-term {2t of tho wasias 1 the patantisel for
liqusds contamed in the wasien to be relessad due
to ncreased prussure ofter the closure of the
repostiory snd. thus. creatng the posentisl for
movement of hasardous constiiivems. As 8 result of
this concer. DOE previded iaformation which
indicates that the potenual for kiqueds to be relessed
Trom the sebdified iacrgecic precess shudges (Weste
Type |) during tha closure penod it minimal. Similer
asswrsnca needs (19 be provided for the solidifed
orgamc shodges and the wecies thel are stabilised
by the sddetion of abeerbant. Sines the
will remasn span dunng the testng pened. the
potentials for liquid relesse is 80t & concarn during
he iesiung penod. However, sdditional data will be
necemsary balore the Agency con reach o decision
wn the aperutional and posi-oparshenal panods.

destined for emplacement at the WIPP
must be in a solid or solidified form.
Similarly, corrosive materials and
nonradioactive pyrophorics are also
prohibited by the WIPP-WAC.
Therefore. all corrosive materials must
be neutralized or processed to rendes
them noncorrosive, and all sonnuclide
pyrophorics must be stabilfzed or
processed to render them nonhazardous.
The WIPP-WAC also place limits on the
radionuclide levels allowed in
individual waste packages. Compliance
with the WAC (s verified by s
combination of process controls: visval
inspection during waste peckaging, real-
time radiography. nondestructive
radiological assay. and waste sampling.
DOE requires that esch waste generator
of storago sita cartify that all westes
maet the WIPP-WAC requirements prior
to being sant to the WIPP.

2 Waste Characterization Data

DOE's characterization of the RCRA
hazardous constituents in the TRU
wastes to be emplaced ot the WIPP
facility is primarily based upon best
enginsering judgment. considering the
processes from which the wastestreams
originate. the materials used in cach
process, and the technologies used in
treating the wastes. In compiling these
data, DOE grouped wastes together into
Content Codes which comprise wastes
of similar types (eg.. combustibles.
metals, etc.). Each Content Code
indicates where the waste is stored or
generated and consists of ane or more
Item Description Codes {IDCs). These

IDCs are site-assigned codes for wastes:
they represent more detailed waste
descriptions then are contained in the
Content Codes. For example, Content
Code RF 116 mpresents co

wastes currently being genersted at
Rocky Flats. This Content Code {s
comgond of [DC 831 (dry
combustibles), [DC 832 (wet
combustibles), and IDC 833 (plastics).
(The Content Code 118 wastes
previously generated at Rocky Flats and
currently stored st the Idaho National
Engineering Laboratory are designated
as D 110))

In support of its petition, DOE
provided information on each of 138
Content Codes. For the vanous codes,
the information was provided in two
parts. The first part contains a
description of the waste in the Content
Code and its corresponding [DCa. This
description includes flow diegrams and
narrative descriptions of the processes
which generate the waste, as well as
identification of the RCRA bazardous
constituents that are used in the process
and estimated concentrations for each
of the bazardous constituents expected
in the waste.

In using process knowledge to
establish the identity and concentration
of RCRA hazardous constituents in
particular wastestreams, DOE assumed
that, {f # constituent was used in a
process contributing to 8 wastestream.
then the constituent would be present in
the treated waste. DOE notes that this is
a conservative approach since many of
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the identified constituents (i.e., the
solvents) are very volatile and are likely
not to be present in the wastestreams, ot
are present at very low levels.

The second part of the Content-Code-
specific information references
available analytical data: these data,
DOE argues. support its conclusions on
wasle composition based upon process
knowledge. These data include resuits
from total volatile organic analysis, total

metals analysis. Toxicity Characteristic

Leaching Procedure (TCLP) tests for
organics and metals, Extraction
Procedure (EP) tests for metals, and
hesdspace gas analysis for organics.
Except in a few cases. all the snalytical
resulls represent wastes that were
generated at the Rocky Flats Plant, the
Idaho National Engineering Laboratory,
or the Los Alamos National Laboratory.

Total volatile analysis data were
reported for 15 samples. Thirteen of the
samples represented Waste Type | and
two represented Waste Type IV, Total
metals analysis dats were reported for
six samples. These samples represented
Waste Type | and were also tested for
the RCRA hazardous waste
characteristics of ignitability,
corrosivity, and reactivity.

TCLP results were reported for ten
vampies. all representing Waste Type L
Nine of the samples were anslyzed for
organics and maetals while one was
analyzed for organics only. EP toxicity
test results were reported for fiftean

. samples. All these samples represented
Waste Type L.

Two sets of gas headspace analysis
results were provided. In the first set,
Iresults were reported for 22 samples.
Ten samples represented Waste Type L
five samples represented Waste Type LI
three samples represented Waste Type
111: and four samples represented Waste
Type IV. In the second set, headspace
analysis resulls were reported for 200
samples.'® Thirty-two sampies
represented Waste Type | 78 samples
represented Waste Type 1L 77 samples
represented Waste Type 1l: and 23
samples represented Waste Type 1V, In
both sets of headspace data, the
samples were analyzed for numerous
gases, including nine organics.

1t should be noted that one of the
goals of DOE's waste characterization
program is to ensure that the wastes
used in the experimental or test phase
are representative of all of the waetes
that will be placed in the WIPP facility
during its operationa! period. DOE
believes that wastes from Rocky Flats
(newly generated) and the !daho
National Engineering Laboratory (stored
and newly generated) will be
representative of wastes from the other

‘9 Forty-one gas headspace sampies were slso
analysed for wasies generaied al the Los Alamos
National Laboratory. These anaiyses indicate that
no RCRA VOCs were detacied in the hesdspacs.

facilities because Rocky Flats will

generale 46% of the newly generaled
waste over the next 26 years and INEL
contains 62% of the stored waste that
will be lh)ﬁp!d to the WIPP facility.
much of which was generated at Rocky
Flats. DOE further notes that Rocky
Flats produces wastes described by
mos! of the Content Codes,

3. Summary of Waste Characlerization
Data

The RCRA hazardous constituents in
the wastes destined for the WIPP are
certain loxic metals and both
halogenated and nonhalogenated
solvents. Based upon the process
information and analytical data, DOE
compiled a table (Table 2-1 of the
Waste Analysis Plan) which identifies
the_RCRA hazardous constituents and
estimated concentrationa expected to be
present in each Content Code. The
maximum estimated concentrations of
the predominant hazardous constituents
are presented in Table 2.

The toxic metals cadmium. chromium.
lead, mercury, selenium, and silver are
predominantly present in discarded
tools and equipment, solidified inorganic
sludges. and cemented laboratory
liquids. Lead is the most prevalent EP
metal and is present mostly in lead-lined

loves. aprons, and gloveboxes; lead
ricks: and piping.

TABLE 2—MAXIMUM ESTIMATED CONCENTRATION VALUES

Nazardous Conssuent ' Waste Type | | Waste Type (i T Waste Type I | Waste Type IV
Aoetone T rrrorrom————
Buanol - T T2 T
Carbon \strachionde T T T D
MO .o iom e memriisnen Al breormmsssseressmenseired] T& T
Mothwiens chONDS .. o T T T (]
7 T e e T
1.1.1-Tincrvorostheone 4T T 4 [»]
k { T T V]
1.1.2-Trohiore- 1 2.2 -4vucrosthans 7 T T (Y]
Xytons T STV — I | M
Caomam. T ;2 ] v
Civorrum T T T
Lead T 0 D T
Meroury T T 4
Selereum T2 T2
Sdver T2 T2 ] [
'The foliceang chemcais » e Wbie wre defined In he NEZANJOUS Wasle reQuistons solely lor thew ignvtabiny Cheracierwtics: (1) Aostons, (2) taaanol, (J)
methanol and (4) xytene. The other chefmucals Werwhed in The DS &re GOWNSd a8 N M he NAZINGOUS Wass NeLUMAYONS.
Koy Tdu ¢\ ppm. T2uFow ppm. T= c0.1%, Ta C1%; Mu 1-10%; D= > 10%.

The primary halogenated organic
compounds identified as being present
in the wastes are tetrachloroethylene,
trichioroethylene, methylere chloride,
1.1.1-trichloroethane. carbon
tetrachioride. and 1.1.2-trichloro-1.2.2-
trifluoroethane. These constituents are

regulated as hazardous under RCRA due

to their toxicity. The compounds are
commonly used as degreasing solvents
to clean metal surfaces and 1o solubilize
other compounds. As indicated in table
2. DOE estimates that halogenated
organics are not present in any of the

Type L. LL or 11l wastestreams at greater
than 1%.

The primary nonhalogenated organic
compounds identified as being present
in the wastes are xylene, acetone.
methanol. and butanol. These

constituents are regulated as hazardous ‘
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under RCRA due to their ignitability

only. Like the halogenaled compounds.
these compounds are used as degreasers
and solubilizers. As indicated in Table

2, DOE estimates that these constituents
also are not present in any of the Type L,
I1. or [l wastestream at greater than 1%.

4. DOEs Analysis of Waste
Compatibility

DOE used the compositional data
described above to perform analyses to
demonstrate the compatibility of the
various wastes to be emplaced in the
WITPP. DOE first identified potential
Incompatbilities: it then analyzed the
potential incompatibilities lo determine
whether or not they would uctually
occur. In performing these snalyses,
DOE considered wastes to be
incompatible if the potential existed for
any of the folowing reactions: Corrosion,
explosion, heat generation. gas

eneration {lammable gases), pressure
uild-up (nonflammable gases), and
toxic %v-product generntion.

To identify incompatibilities, DOE
listed the materials and chemicals (with
their estimated concentretions)
con!::un;: in each %ntmt Coda(
acco to 41 reaction groups (e.g..
metals and compounds, caustics, eic.).
That is, for ncgh Content Coda, all
pertinent reaction groupe were
identified. DOE then identified all of tha
reaction group combinations that could
occur within the same Content Code and
between different Content Codes
(assuming that wastes with different
Content Codes are

DOE performed compatibility
analyses for Rocky Flats wastes (both
within each Content Code and across
Content Codes) and for wastes across
all sites. In ln;gdn compatibilities
within esch Rocky Flats Content Cods,
19 potential incompatibilities were
identified. DOE evaluated each of the 19
cases nni:' c(o;‘cluded that thcmnqmm
process or to placing waste
into the containers) would eliminate the
potential incompatibility.

DOE's analysis of potential
incompatibilitiee across Rocky Mats
Content Codes were designed 10
simulate a scenario in which individwel
waste containers within TRUPACT-I
containers were breached and the
contents mixed. DOR identified six
potential reactions due to
incompatibilities. DOE discusaed each
of the potential incompabilities and
concluded that, based upon a more
detsiled analysis of tha identity and
concentration of constituents within the
reaction groups, the reactions would not
occur.

In its analysis of compatibility of
wastes across all sites, DOE considered

reaction of wastes with brine as well as
with wastes from other Content Codes.
DOE identified 50 potential
incompatibilities. ARer further
evaluation, however, DOE concluded
that the wastes would not result in &
reaction.

5. Agency Analysis of Data

In comparing the process descriptians
with DOE's judgments ao to the
Identification of RCRA hazardous
constituents in the wastes, the Agency
helieves that DOE's estimates toL
reasonable in most instances. The
Agency agrees with DOE's assertion
that assuming all hazardous constituents
asscciated with a process to be present
in the resultant wastestreams provides
for a conservative approsch. Further, the
Eroceu descriptions suggest that the

azardous solvent constituents are not
expected to be present in the wastes in
high concentrations.!! excopt for Waste
Type IV—Solidified Organics. (The
Agency notes that Waste Type IV will
account for only 3 percent of the wastes
that are to be emplaced in the WIPP
facility.) With respect to those wasles
that contain toxic heavy metals, while
these wastes may contain significant
concentrations of certain metals (e.g.,
lead), the Agency believes that the

tential for these constituents to leach

rom the waste (and escape into the
environment) s minimal. considering the
form of the waste.

While this information is an important
basis for the Agency's conclusions, it
should be noted that in certain instances
DOE's judgments were not always
correct. In particular, in & number of
cases, DOE predicted that hazardous
constituents would not be present in
certain wastes: however, the analytical
results for these wastes indicated that
hazardous constituents were present,
albeit in low concentrations. Therefore,
the engineering judgments must be
viawed in concert with other
information (i.e.. analytical date).

With respect to the analytical results,
the Agency is concerned with the
quality of DOE's analytical data. For
most of the data, DOE has been abie to
providas little or no information as to
sampling plans and sample handling
procedures. Thus, the Agency is unable
to evaluate the extient to which the

17 While the dote indicate that Waste Types |, 1L
oad Il mey cantain op 1o 1% of cortom wistie

constituanits ilentified o Table 2| wouid cusiaa
them &t much lower levele based on waste type. the
volatility of thess solvents. and the manner in which
these wastes are genereted. This pomnt is 11 snme
extent confirmed by the analyucal datu.

samples are representative of the
wasles., although the Agency recognizes
that analytical data was provided for ail
the various wastes generated at Rocky
Flats and the Idaho National
Engineering Laborstory. In addition,
much of the data contain no indication
as to whether appropriate quality
assurance/quality control measures
were employed. As a result of these
shortcomings, the Afenc'y believes that
additional analytical dats will be
required before the Agency can consider
DOE's petition for the operational and
post-operational period, Nevertheless,
the Agency believes that sufficient
information was provided for DOE to
proceed with testing during tha five-year
test phase. ln particular, as is described
later in today's notice, the
concentrations at the unit boundaries
(using DOE’s waste characterization
estimates) are expected {0 be well
below health-based levels-There{ore,
even if the characterization data
underestimate the hazardous constituent
concentrations by an order of
magnitude, the boundary concentrations

‘would still be expected to be below

hazardous levels. In eddition, during the
test phase, the monitoring described in
Section IV K of today's notica will
confirm that no migration of Bazardoue
constituents occurs during this period.
Should problems develop, the wastes
will be retrievable.

The Agency has also evaluated DOE's
analysis of waste compatibility, The
Agency agrees with DOE that no
incompatible reactions should occur as
a result of possible waste mixing. The
Agency reached this delermination for
Rocky Flats wastes (both within each
Cuntent Code and across Content
Codes) and for waste across all DOE
generulor sites.

Finally, it should be noted that for
DOE to demonstrate no migration for the
operational and post-operational
pariods. it will be necessary for it to
exirapolate information gained during
the test phase to behavior of the wastes
during the lster phases. Thus, the
Agency is proposing to require that DOE
provide to the Agency tbe resuaits of
detailed waste characterization and
anillyses performed on the waste (o be
emplaced in the WIPP during the test
phase (see Section V of todsy's notice):
in sddition. as already indicated, the
Agency believes that during the test
phase additional waste characterization
duta will need to be developed for those
wastes to be emplaced during the

. operational phase. While DOE believes

that the wastes to be used in the test
phase (from Rocky Flats and Idaho
Nutional Engineering Laboratory, as
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described ln section IV.13, above) are
representative of the wastes to
emplaced in the WIPP, the Agency
s that variations in the

composition of wastes from different
faciliies—even though the processes
are similar—are not uncommon. The

ency therefore believes that
additional waste analysis will be
necessary to demonstrate more clearly
that the wastes from Rocky Flats and
Idabo Natioha] Engineering Laboratory
that are to be emplaced in the WIPP
during the test phase are, in fact.
representative of all of the wastes
mﬁedulod for emplacement in the WIPP
facility,

]. No-Migration Demonstration

During the test phase, DOE intends to
conduct two types of in-situ tests
involving mixed wastes: bin-scale and
alcove tests. In the bin-scale
experiments, waste will be placed in
specially designed bins with various
combin of brine. backfill, and gas
getter m%ln the alcove tests,
drymmed will be placed in
sealed alchves. (These tests are
described in more detail in section IV.L
of this notice.) The Agency assessed the
possible levels of hazardous volatile
organic constituents at the unit
boundary during these experimenta for
the organic solvents most commonly
present in TRU mixed wastes. The
pro d unit boundary for the air
pathway is the point where the air
exhaust shaft releases to the ambient
environment at the WIPP. As discussed
in section IV.K. air is the only plausible
pathway during the test phase for
migration from the land disposal unit.

In the bin-scale experiments,
headspace gases will be vented into the
bin discharge system whenever the bins
become pressufized through a pressure
relief valve installed on each bin. The
gases will then be passed on to the
exhaust shaft. Since the purpose of the
experiments is to gather data on the gas
generation potential for the various

conducting the experiments, the Agency
agrees that such a control devics is
appropriate. (Although this part of the
no-migration demonstration depends on
the integrity of artificial containment
mechaniams, EPA does not believe the
use of air control devices for a
temporary period (l.e., the operational
period) preciudes an approval of the no-
migration petition. As noted earlier in
the discussion of the temporary seals,
EPA does not read the legislative history

S. Rep No. 264 at 15) as precluding EPA

m considering the integrity of

artificial barriers during a limited
period.)

To be assured that there is no
migration above health-based levels, the
Agency is proposing to require the
catbon adsotplion control device to be
installed in the bin discharge system of
each room be designed to achieve a
control efficiency of at least 85
percent.!® The Agency believes a 85
percent control efficienty is readily
schievable by carbon adsorplion
sysiems (see 52 FR 3748, February 8,
1987). In addition, the Agency is
proposing to require that certain records
be maintained in the facility operating
record to ensure that the above
requirement is met and that the spent
carbon (which will contain the
hazardous constituents) will not be
improperly regenerated or disposed. In

articular, the following records would

ave to be kept in the facility operating
record: (1) The date and time when the
carbon in the control device is replaced
with fresh carbon and when samples are
collected for monitoring carbon
breakthrough. along with records of the
monitoring results; (2) engineering
design analyses used to size the control
device and to determine the frequency
of carbon replacement; and (3) s signed
certification that all carbon removed
from the control device is regenerated or
reactivated by a process that minimizes
the release of organics to the
atmosphere by means of a condenser,
thermal vapor incinerator, catalytic

types of wastes intended for disposal ab-... incinerator, or similar emission control

the WIPP, the rate of gas generation can
only tu estimated from data gathered in
previous laboratory studies. In its
review of the gas generation data, the
Agency concluded that the possibility
that health-based levels might be
exceeded in the exhaust shaft could not
be eliminated. Therefore, the DOE has
provided for the inclusion of a carbon
canister in the bin gas discharge system
to remove any volatile organic
constituents released from the bins.
Given the uncertainty inherent in

system; is incinerated in a device that
meets the performance standards of 40
CFR part 264, subpart O: or is disposed
in compliance with Federal and State
regulations.

' While DOE hus submitted a preliminary design
of the carbon adsorplion contro devica. the Agency
has not been able to determine ~ith the inlormation
provided what control efficiency the device will
achieve. Therefors. EPA 18 proposing 10 require that
the carbon adsorption control devica be designed 10
uchieve at loast a level of 83 percent efficiency.

The Agency used for (ts assessment
the concentrstions of volatile organic
compounds measured in the headspace
of 200 drums and standard waste boxes
sampled at random from waste form
calegories generated at the Rocky Flats
Plant and stored at Idaho National
Engineering Laboratory. The waste form
categories when sampled were expected
to comply with the requirements of the
WIPP-WAC, although upon subsequent
visual examination and radionuclide
reassay DOE found only 179 of the
original 200 to be WAC certifiable (afler
modifying the initial WAC assessment
1o allow a free liquid residual of up to 1
percent by volume). The Agency views
the analytical results from these
headspace samples as being semi-
gunntilnllva for the reasons previously

escribed in section IV{ of this notice.

The results of the Agency's
assessment are shown in Table 3 below
along with levels of regulatory concerns.
The Agency conservatively assumed
that both rooma reserved for the bin-
scale experiments are filled to capacity,
The capacity of each room is 120 bins:
therefors, the total number of bina is
240. The Agency then assumed an
average gas generation rate of 8 moles
per drum per year, a figure the DOE
characterizes as representing the upper
bound of the range of credible gas
generstion rates (Test Plan: WIPP Bin-
Scale CH TRU Waste Tests. January
1990; SAND89-0462). Exch bin can hold
the equivalent of 8 drum volumes of
waste. Therefore, DOE's upper bound
gas generation rate is equivalent to a
total gas genaration rate from all 240
experimental bins of 0.5 cubic meters
per day.!? The DOE has specified the
general ventilation rate through the
repository as 425,000 cubic {eet per
minute which is equivalent to 17.000.000
cubic meters per day. This entire volume
of air is exhausted at the exhaust shaft
and is available to mix with any gases
released from the bin discharge system,
The resulting dilution factor at the
exhaust shaft if 34.000,000. The dilution
factor is applied to the average
headspace concentrations, together with
the control device efficiency. to
calculate the concentration of
constituents in the exhaust shaft,

12 The Agency nuies thal eves il the pas
generation rale is hugher (0. 23 moles per drum pet
yearl. the concentrations at the uni! boundary
would sl be beiow heaith-based levels. piven the
requirement for s carbon adsorption sysiem with a
93 percent conirol efliciency.
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TABLE 3—TEST PHASE COMPLANCE POINT CONCENTRATIONS IN AIR
Aversge me Leveis of
t
Constiuents concentatons | corcentrabons Wﬂmm/
(9/m?) g/m?) mi)
188 0.0027 003
047 0.00068 03
0.70 00010 0
132 0019 10,000
122 00018 30.000

' See "Docket Report on Heelth-based Reguistory Levels for Volasie Orgarec Compounds n TRU Mmed Wastes

The compliance point concentrations
(with the carbon adsorption control
devices installed in the bin discharge
system) are an order of magnitude
below the level of regulatory concern jor
carbon tetrachloride and are two to
seven orders of magnitude below any
other level of regulatory concern. These
represent the bin.scale experiments
alone: however, the contribution of the
alcoves is negligible by comparison.
Although it would not be allowable
under today's proposed action, DOE has
provided data to show that even when
10 percent of the wastes, equivalent to
85,000 drums, are emplaced in the
repository prior to sealing of the rooms,
the concentrations in the exhaust shaft
would be two to eight orders of
magnitude below the levels of regulatory
concern. Since the alcove experiments
involve only 3,850 drums (more than a
factor of 20 fewer drums), the
concentrations in the exheust shaft from
the alcove drums would be a factor of at
least three to nine orders of magnitude
below the levels of regulatory concern.
The actual concentrations would be
even lower than this once the alcoves
are sealed at the start of the
experiments, !¢

The agency recognizes that the actual
bin gas generation rate may bae higher or
lower than § moles per drum per year.
However, the Agency agrees with DOE
that this figure likely overestimates the
average gas generation rate from wastes
representative of the sntire range of
TRU wastes. Therefore, the Agency
believes that the DOE has
demonstrated. to a reasonable degree of
certainty, that during the test phase
hazardous constituents wili not migrate
beyond the land disposal unit above
health-based levels.

14 The Apancy noias that {or the carbon

posile filter volatile organic compound diffusion
expenments. QA/QC data on accurscy and
precision [or the sampling and analysis procedures
were not submitied with DOE's petition. However,
the diffusion coefTicient was determined for three
dilTerent fillers for most expenimental conditions.
Companson of the difTusion coelficients between
filtare generally indicate consistent results, although
the compansons are not favorubie in cvery case.

K. Monitoring

As described in the previous section,
the Agency believes that DOE has
demonstrated. lo a reasonable degree of
certainty, that there will be no migration
of hazardous constituents from the
WIPP disposal unit above health-based
levels during the test phase.
Nevertheless, regulations at 40 CFR
268.6(c) require that monitoring of all
environmental media be conducted to
confirm that no migration of hazardous
constituents beyond the unit boundary
occurs, unless the Agency determines
that monitering of one or more media
are unnecessary or infeasible.

In evaluating the possible pathways
for migration of hazardous constituents,
the Agency has concluded that
hazardous constituents will not migrate
to ground water or surface water during
the test phar=. Therefore, the Agency
does not bel: :ve that ground water or
surface water monitoring is necessary.
In reaching its conclusion, the Agency
notes that all waste emplaced at the
WIPP during the iest phase will be
contained within stee] drums or
standard waste boxes which serve as
the primary containment barrier. The
waste iisell is in an immobile form.
Although the salt bed formation in
which the repository is located contains
small amounts of trapped brine, the
permeability of the sait formation is
exceedingly low, creating a natural
barrier to transport. Furthermore, full
retrievability of the waste will be
maintained during the test phase:
retrieval will be accomplished by means
of the removal of the waste containers
and any salt which has become
contaminated. (See section IV.D in
today's notice for a discussion of
retrievability.) Upon completion of the
test phasae, the Agency will reconsider
whether ground water or surface water
monitoring will be necessary before
waste disposal operations are initiated.

The Agency believes that the only
credible pathway for transport beyond
the unit boundary during the test phase
is through the underground exhaust
shaft The exhaust shaft is the discharge

point for all ventilation air from the
underground {acility. Because the waste
containers and experimental bins are
vented to prevent the buildup of gases
generated by the wastes, some gases
and vapors will be released into the
underground environment. It should be
noted that all waste containers are
vented through high efficiency
particulate filters that prevent the
release of any airborne particulate
material during routine waste handling
operations. Ln the event that one or more
waste containers are accidentally
breached causing radiation to be
detected by the WIPP radiation
monitoring system. all underground
ventilation air will be automatically
routed through high capacity HEPA filter
assemblies. Therefore, any particulate
matter contaminated with RCRA
hazardous constituents, e.g., EP metals,
will be prevented from being released
from the exhaust shaft. Thus, only those
constituents that are in the gas phase,
e.g., organic solvent vapors, could be
released to the environment during the
test phase.

The Agency considered the potential
for fire and explosion hazard in
evaluating the potential for release of
hazardous constituents as part of its
review of the no-migration petition. The
Agency notes that the WIPP-WAC
prohibits explosives and compressed
gases in TRU waste and requires that
pyrophoric materials be rendered safe
by mixing with chemically stable
materials, such as concrete or glass, or
be processed to render them
nonhazardous. In sddition. the Nuclear
Regulatory Commission requires that all
waste containers be equipped with one
or more carbon composite filters
designed to prevent pressure buildup or
the accumulation of flammable gases
prior to shipment to the WIPP, as
described in the TRUPACT-U Methods
for Payload Control. The performance of
these filters has been specifically tested

. with respect to hydrogen gas diffusivity.

The Agency believes that these
requirements, in conjunction with the
maintenance of general ventilation in
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the underground repository, maks the
possibility of fire or explosion extremely
unlikely. The Agency notes that. while
DOR {s planning to monitor the
repository for axplosive or flammable
geses, ing s Hroited to three
fixed locations within the repository.
The Agency, therefare, is soliciting
comment on whether routine monitoring
shouid be conducted with portable
explosimeters to detect any localized
buildup of methane, hydrogen, or other
flammable gases underground.

In accordance with the requirements
of 40 CFR 288.68(c). the petition includes
an air mowitoring plaa which describes
DOE's pian to monitor for the presence
of arganic satvent vapors and other

volatile orgunic comspoands st the mit
boundary during the test phase. The
mmonitoring plan irvalves localixed

monitoring of gases released during the
course of sxperimental activities with
T ey ot e wxtarground
monitoriag at ergro
repository exhanst shaft. snd
ba moanitoring st the main air
intake shaft The Agency is proposing to
require that DOE impiament the air
“monitoring plan subenitted with the
petition. subject to the clarifications and
mo.‘%menuau cLhumod below. uire

e Agency is proposing Lo req
that the moailoring in the exhsust shaft
begin 30 days priot to the emplacemant

of any experimantal wastas
un N ing of tha bin-
scale e roams under today's

propasal would havs to commenca prior
to emplacement of any bins containing
TRU wastes in the roams. Monitoring of
the alcoves would have to commence
pror to the initiation of experiments in
the alcovas. after the alcoves are sealed
and prior to any purgmg of the alcove
atmosphere. The Agency does not
believe that momtoring of the alcoves
should be required to begmn with
emplacement of the first drum of waste.
The DOE has demonstrated that
migration sbove heslth-besed levels will
not occur il as meny ve 85.000 waste
druims are emplaced in the repository
prior to sealing the roomas. By
comparison. only 3,880 drams of
experimestal waste are to be empluced
in the alcoves. Given the small number
of drums end grven that moaitoring will
be conducted in the exhaust shaft during
of waste drums in the
alcoves, the Agency has concluded that
monitoring of the alcoves may begin
whisn the alcove experiments are
initiated.

1. Location and Frequency

The monilaring plan provides [or air
monitorag at the jollowing
lucations:. {1) The gas discharge system

for each of two rooms the
experimental bins; (2) the ventilation air
intaks and outlet passageways serving
the two rooms containing the bins: (3)

'the atmospheres within the five alcoves

contaming wastes: (4) the exhaust shaft:
end (5) the main air intake shaft, (See
the Background Document far s diagram
that indicates the specific monitoring
points.) Flow rates will be monitored st
the downstream end of the gas
discharge system for the bins and at the
exhaust shaft. The Agency is also
proposing to require that the leakage
rate of the sealed alcoves be measured
by meene of the injectan of tracer gases
into the atmosphere within each alcove
and monitoring of the tracer gas levels.
The Agency believes this is necessary to
ensure the validity of the data collected
from the alcoves. As provided for in the
monitoring plan. air cancentrations in
the exhaust shaft will be calculated from
the analytical results from the bin aand
alcove samples and the measured air
flow and alcove leakage rates,
Monitoring of the exhaust shaft and the
main air intake shaft will provide
additional measurements for
comparison with the calculated
concantrationa.

To obtain representative samples,
DOE will collect integrated 24-bour
samples at all locations with the
exception of the alcoves, where the gas
composition is expecied to remain
relatively stable over time. Grab
sampies are judged (o be sufficient {or
monitoring the alcoves.

Initially. samples will be collected
daily at all locations except for the
exhauet shaft and the main air intake
shaft. After 30 days of dxily sampling at
a monitoring location, the frequency of
sampling at that location mey be
reduced from daily to weekly «f the
moaitoring results are relatively
constent over tima. as indicated by a
relative standard devistion (RSD) of not
more than 28 percent over the last 30-
day period fur any targeiad constitwent.
DOE requestad in its petition that the
monitoring frequeacy be aliowed to be
reduced further., from weekly 10
monthiy. if after 12 weeks the RSD of
any targetsd comstituent was Dot more
than 23 percent. The Agency &
concerned that moaitoring on 8 manthly
scheduie may not adequately detect or
cheracterize changes in sir releasss that
may oocwr arith the inclusion of new
waste forms in sxperimental bins and
alcoves as the lesting prograzm
progresses. Therefore, the Agency is

roposing that. at & minimum. samplas
go collectad weekly. The Ageacy is also
proposing that the axhaust shaft aad air
intake locations be monitored weakly

for the same reasons. However, the
Atency i soliciung comment on
whether to allow a further reduction in
mronitonng fnquoncx. In addressing this
point. commenters should specify a
sarmphrg snd the ratronate for
selecting & particular frequency.

EPA believes, howaever, that m no
event should the monrtoring frequency
for the bin discharge system be reduced
to less than 20 percent of the minumum
tumne for the consumption of the
total working capacity of the carbon
adsorption system. The Agency believes
g:i: ng\n&mu:m is n'ecunnry 1o ensure

at. sho e total wo capa
ofmewbonbedbonmd pactty
prematurely and breakthrough ocear,
the event will be detected in sufficient
time to take corrective action and
replace the carbon charge.

In the event that weekly monitoring
results exhibit increased variability, the
Agency believes that daily sampling
should be reinstituted. Therefore, the
Agency is proposing to require that daily
sampling be resumed if the calculated
RSD for the preceding 4-week period at
a monitoring location exceeds 75
percent for apy targeted constituent,
Daily sempling would have to continue
until such time as the criteria for a
reduction tn frequency tv weekiy
sampling are met again.

2. Hazardous Constituents

Air monitoring will be conducted for
the orgamnic soltvents most commonty
present in the wastes destined for the
WIPP facility. The conetituents
specifically targeted for routine
quantitation in the momitoring plan are
carbon tetrachloride, methylene
chloride, trichioroettrylene. 1.1.1-
trichloroethane, and 1.1.2-trichloro-
1.2.2 riflocroethane. In addition to
these five compounds, the presence of
other valetfle orgenics will be
investiguted end evaluated for possible
inclusion in the monitoring program.
Specifically, the Agency is proposing to
require that any volatile orgamic
compound be targeted for routine
quantitation if the average estimated
concentration at the point of sampling is
1 ppm or more dering sny 4-month
peried and the compouand is detected in
at least 10 percent of the sempies
collected from the gas discharge system
from either room comaining bins or 3¢
percent of the sarxples coliected from
any aicove. The Agency believes that
identification and semiquantitative
enalysis of other compounda is
reasonebis and necessary as a
precautionary requirement, given the
limited wasts sampling and analysis
data available at DOE's waste-
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generating sites and the limitations on
those data.

To carry out this requirement most
effectively, EPA is proposing to require
that DOE implement standard opersting
procedures that will provide positive
identification of the following
compounds: Perchloroethyiene:
chloroform: bromoform: dichloroethane:
dichloroethylene; toluene: and
chlorobenzene. These hazardous
constituents have been identified by
DOE as being present in TRU mixed
wastes al low concentrations and can
be determined quantitatively with the
TO-14 method. Therefore, the Agency
believes these constituents are good
candidates for inclusion in the
monitoring program as targeted
constituents if detected in significant
amounts,'®

As a criterion for inclusion of a
constituent as one targeted for routine
quantitation, the Agency is proposing to
allow a higher frequency of detection for
the alcoves than for the bins because
once an alcove is filled with
experimental wastes and sealed and the
experimen! begins. the composition of
the alcove gases is expected to change
only slowly. In contrast, because each
bin represents a separate experiment. 8
highly heterogeneous and time-varying
composition of gases is expected in the
bin discharge system.

Although the Agency believes that
monitoring for the five target
constituents listed above in conjuction
with specific criteria for inclusion of
additional constituents is sufficient, the
Agency is soliciting comment on
whether other constituents should be
targeted for routine quantitation.

3. Sampling and Analysis

The monitoring plan provides for
sampling and analysis to be performed
using EPA Compendium Method TO-14.
The Agency belicves the method is well
suited for routine moritoring of the more
toxic and most prevalent orpani '
solvents found in TRU mixed wastes.
The method is capable of detecting the
hazardous constituents targeted for
quantitation with a sensitivity below 1
part per billion. Samples will be
collected in pressurized six liter
SUMMA?® passivated stainless stesl
canisters. Samples ctorage stability has
been demonstreted for a variety of
volatile organic compounds with this
type of container. Individual canisters

'5 The Agancy notes thatl most other volatile
organic constituents found in TRU mined wasies are
listed ss hazardous in 40 CFR part 281 because of
their @xhibiling the charecienstic ol ignitability
rathar than thase baing tonic. Such constitvents sre
generully only hazsrdous when presant st high
concentrihons. .

are required 1o be certified clean and
free of leaks prior to each usage. The
method requires that all samplers.
including pumps and valves. also be
certified (o ensurs cleanliness and
relisbie sample recovery.

Samples will be analyzed by high-
resolution gas chromatography, followed
by full scanning mass spectrometry
(GC/MS/SCAN) to provide the
capability to identify a wide variety ol
volatile organic compounds. Cryogenic
focusing can be used to concentrate
samples as needed to meet analytical
detection limits. The GC/MS analytical
system is required to be certified clean
with humidified zero air prior to sample
analysis. Consistent with ‘Test Methods
for Evaluating Solid Waste. Physical/
Chemical Methods" Method 8240 “Gas
Chromatography/Mass Spectrometry for
Volatile Organics™ (EPA Publication
SW-846, Third Edition). the Agency is
proposing to require that an average
response factor for each target analyte,
as determined by & five-point instrument
calibration. be used for quantitation.
{Target analytes are the five
constituents initially targeted plus any
other constituents subsequently targeted
for routine quantitation based on the
criteria described previously.) In
addition. the initial calibration and any
subsequent recalibrations would be
required o satisfy the criterion that any
single response factor differ by no more
than 25 percent from the average of the
five. However, if it can be demonstrated
that the inst:ument response is
nonlinear, the initial calibration and any
subeequent recalibrations would have to
satisfy the criterion that any single
response factor diffar by no more than
25 percent from the exected value
derived from regression analysis. For
the purpose of investigating the
presence of oilier volatile organic
compounds. EPA proposes that a
forward search of the National Bureau
of Standards library of mass spectra be
performed on each sample analyzed.

4. Quality Assurance and Quality
Control

The Agency is proposing to require
that standard operating procedurss be
adopted tc ensure the validity of the
monitoring data. These would cover a
range of activities, including sampling
and analysis certification procsdures,
instrument calibration checks, duplicate
sampling. audit cylinder sampling.
technical systems sudits, and dsta
quality audits.

All flow measurement instrumentation

used in the calculation of exhaust shaft :

concentrations would have to be
caiibreied in sccordance wiih EFA
Reference Method 2 “Determination of

Stack Velocity and Volumetnc Flow
Rate (Type S Pitot Tube),” Method 2A
“Direct Measurements of Cas Volume
Through Pipes and Small Ducts” (40 CFR
part 80 appendix A), or an equivalent
method approved by EPA. EPA is also
proposing to 7equire that the
calibrations be performed quarterly due
to the possible effect of salt aerosols in
the repository enivironment on flow
measurement instrumentation.

To ensure sample integnty, Method
TO-14 requires that all sample canisters
be cleaned. pressure tested. and
certified with humidified zero air
initially and following each sampling
event prior to reuse. Method TO-14 also
requires that all samplers (which
includes pumps. valves. and peripheral
equipment used for sampling) be
removed from service for routine
maintenance and be leak tested and
certified with humidified zero air and
humidified gas calibration standards.
The monitoring plan submitted by DOE
indicates that all samplers will be
certified on a quarterly schedule.

Method TO-14 requires that GC/MS
tuning be performed daily with 4-
bromofluorobenzene to verify proper
analytical system functioning, that
instrument calibration be checked daily
with 2 one point midrange humidified
calibration gas standard for each
targeted analyte, and that the GC/MS
anslytical system be certified clean with
humidified zero air daily prior to sample
anslysis. Consistent with SW-848
Method 8240, the Agency is proposing to
require that the instrument be
recalibrated by a full five point
calibration if the response factor from
the calibration check differs by greater
than 25 percent of the average or
expected response [actor. All gas
calibration standards must be tracesble
to a National Bureau of Standards
standard reference material or an EPA-
approved certified reference material.

To ensure that constituents are
capable of being detected with the
necessary degree of sensitivity, the
Agency is proposing to require that the
method limit of quantitation be
established for each target analyte prior
to the initistion of the monitoring
program and that it be reevaluated
annually thereafter in sccordance with
the specifications in “Report on
Minimum Criteria to Assurs Data
Quality” (EPA /530-SW-90-021,
December 12, 1960). The Agency is
further proposing to requirs that the
method limit of quantitation be
determined separately for the bin,
slcove, and exhaust shaft monitoring
locaticns dus to the possibls sccurrence

of differential matrix effects assuLiated
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with the presence of salt eerovols In the
repository etrvironment,

In addition to the tmplementation of
canister and szmpler certification and
analytical calibretion procedures.
routine quality corrtrol procedures mrust
be implemented to evaluate dets
accturacy. precision, and completeness.
In order to evaluate the accurscy of the
monitoring data, the Agency is
proposing to require that recovery
samples be collected from sudit
cylinders and anaiyzed ! a frequency of
10 percent at eech mon;toring location.
In order to evalaste ¥he precision of the
monitoring data, the Agency is slso
proposing to require that duplicate
samples be collected snd analyzed ata
frequency of 10 percent at each
monitoring location, inclading the
exhaust shall. In addition. the Agency is
proposing to require that dats
completeness be evaluated by date
validetion sudits at a frequency of not
less than § percent. The Agency believes
that data validation is an essentisl pert
of the monitoring program and that the
proposed swdit frequency represents an
adequate but not burdensome level of
quality control. To ensuve that any
sampling and analysis problems which
may occur are detected and corrected.
accuracy, precison. and completeness
would have 0 be tracked end evaluated
after every %0 y contral analyses.

DOFE's plan indicates that
a systems audit will be condacied at the
stanrt of the monitoring program. The
Agency is proposing to require that
systems audits be performed not only
pror to the initiation of the monitoring
program but also serwi-ennually
thereafter Lo be consistent with good
operating practice. In addition,
corrective action must be taken
whenever a condition or practice is
found which is cutside aystem
specifications or standard opersling
procedures. or which could ressonably
be expected ‘o compromise the abikity of
the monitoring program to meet
established quality assurance objectives
for data sccepability.

The Agency is also proposing to
establish specific quality assurance
objectives for data acceptability for the
WIPP air monitoring program consistent
with method capability and good
operating practice. DOE has raised
concerns regarding the establishment of
specific quality assurance objectives
due to the presence of salt aerosols in
the underground repository
environment. EPA believes that regular
maintenance of sampling equipment will
sdequately address sampling and
analyem difficulties imposed by the
reposriory environment. The Agency

believes the following quality sssurance
objectives sre achmevable: phus or minus
10 percent for relative sccuracy as
indicated by the relative difference
between the measured concentration
recoverad fram s sampler and the
known concentration of the targeted
analyte in the audit gas cylinder; 18
percent for precision as indicated by the
relative differenca between field
duplicate samples: 90 parcent for data
completensss as adjustad statistically to
account for the results of data validauon
audits; and 0.5 part per billion by
volume for methed kmit of quantitation
or oas fifth of any estabitshed health-
based level for a targeted constituent,
whichever is grester. The Agency is
therefore proposing to require these as
quality assarance objechves for data
acceptability and to require that
corrective action be taken whenever
these objectives are not being met.1¢

S. Reporting

If during the course of the monitoring
program mugration above health-based
levels of any hazardous constituent is
detected. DOE is required under 40 CFR
268.6{1){2) to notily the Administrator in
writing witbin 10 days. To determine
whether migration bas occurred (is..
any of tha targeted conshinents exceed
health-based levels at the unit
boundary). the Agency is proposing that
concentrations be sveraged over an
annual time period. This is consistent
with the approach the Agency is taking
in providing guidance to other parties
submitting no-migrstion petitions to the
Agency. The Agency believes that
concentrations should be sveraged over
an annoal time period because the
health-based levels are derived by
sssuming chronic or lifetime exposures.
The Agency is further proposing that the
incremental contribution from the land
disposal unit. over and above measured
background levels at the site. be used in
making the determination. The Agency
does not believe that background levels
should be & reason for the Agency

¢ DOR has recantly svbmitted dela from an
expenreTial srudy desrpred 10 addiress the
quesuen of what qualily assurance obsecirves can
bs achieved n the undargrouad reposuory
environsent (ses Resswrch Triangle Inntiivte.
Anuiyme of Very Valatile Orgamc Compeunds i
Canusiers fram the Waste isolatvan Priel Maal.
March 20, 1990). Because the axparveenisl data
were eubmitted very recantly. the Agency has not
had the ime 10 evaiuate it. However, EPA will

~ evaloaie these date 1n companeon (o the propesed

quainy asserencs objectTves i wodsy s notica The
Agency sokcss public comenent on DOE's
expennmanial sludy resulls. and on whai specific
quality sssurriice objectives EPA shouid require
DOE ‘o moet.

deny or revoks the variance proposed in
today's notice.!?

In order that the Agency be notified a!
the enrhest possble hme of any
likelthood that migration is occurmng.
the Agency is proposing to reqeire that
DOE notify the Administrator in writmg
within 10 days Hf during any three-month
period the average concentration of any
hazardous constituert measured or
calculated m the exhaust shalt over and
above background levels exceeds s
health-bssed level establshed by the
Agency. In addition, the Agency is
propomng to require the submittal of
anncal dats summaries and summaries
of data accuracy. precision. and
completeness st euch monitoring
location. together with calculated
concentrations at the exhaust shatt and
documentation of the actual method
limit of detection achieved for esch
targeted analyte. These data would have
to be submitted to the Chiel. Technica!
Assessment Branch, Characterization
and Assessment Division, Office of
Solid Waste. U.S Environmental
Protection Agency. In addition.
documentation on all aspects of quality
assurance and quality control as
described in *Report on Minimum
Criteria to Assure Data Quality” (EPA/
530-SW-80-021, December 12, 1589)
must be maintsined in the WIPP facility
operating record and be available for
inspection by the Ageacy.

L. Performance Assessment

A primary abjective of the test phase
is to demanstrale compliance with the
applicable standards that would govern
long-term disposal of TRU wastes in the
WIPP. These standards will include 40
CFR part 191 for disposal of the
radioactive wastes and 40 CFR 258.6 1o
demonstrate no migration of the
chemical hazardous constituents of the
TRU muxed waste. The process through
whica DOE will mvestigate compliance
with these swinidards is called
perfommance assesament. This will
consist of an analysis of all sspects of
repository perfrrmance under all
conditions of intarest as well as
experiments 10 collect data and verify
models used in the analywes. The
analytical and experimental processes
will be coordinated to arrive st
predictions of repository performance.

During the test phase, DOE has an
extensive and varied series of
experiments planned. For example, the
test plan contains 68 diferent catzgones
of supporting activities for the

' As deacribed prevvoualy. DOE plens 1o perior:n
monitorme o/ beckyresnd levels 1o \he man ar
ntuhe shalt.
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performance assesament, of which 30
involva in-situ experiments of different
types. These experiments will include
measurements (0 better dafine the
characteristics of the surrounding
geology, as well as studies of the
performance of each component of the
repository system (e.g.. seals, backfill,
etc.). Most of these activities involve
expenuments that do not use radioactive
wastes.

One of the major areas of nncertainty
to be addressed during the test phasa,
however, is the amount of gas that may
be generated from the waste proposed
for duisposal at the WIPP. Gas will
primanly be generated by corrosion of
the waste containers, microbial
decomposition of the waste and
radiolysis of the waste. Gas generation
is important because the amount of gas
generated could affect the way in which
the repository reconsolidates over time,
and the amount of brine that may flow

~ into the repository. Too much gas

generation could even lead to extra
fracturing in the surrounding geologic
media and could create pathways for
waste migration.

DOE plans to conduct severs! types of
gas-generation experiments in the
underground repository. One senes of
tests would use instrumented metal bins
containing specially-prepared
transuranic wastes and various
sombinations of backfill. brine. and gas
setter matenals. These bin-scale
experiments are to be conducted in
three phases. Phase | will invoive
approximately 48 waste-filled bins of
different waste compositions and
backfills. Phase 2 will incorporaie
another 68 bins with more moisture
conditions. gas-getter matenals and
supercompacted high-organic and low-
organic wastes. The details of Phase 3 of
the bin-scale tests will be defined later.
DOE. however, anticipates that these
tests will be based on new
developments, the results of Phases 1
and 2. and future data needs.

In addition to underground bin-scale
tests, the DOE test plan proposes
underground alcove tests with TRU
wastes. A test alcove is a room mined in
the sait with one blind end and one open
end sealed with a leak-tight closure
plug. Each of the six planned slcoves is
approximately 100 feet long. 25 feet
wide, and 13 feet high. A total of 3.850
drums of TRU wastes will be emplaced
in five of the six alcoves: one alcove will
be left empty to provide gas reference
baseline data. These tests will continue
until the data ecquired are sufficient to
provide confidence in the reliability of
the information being obtained.

DOE will also study modifications te

ae backfill matenal, repository design,

and the wastes that may reducse the gas
generation problem. Types of
modifications to be considered will
include waste compaction. waste
processing (e.g.. incineration ot
immobilization), modifying the storage
room or panel configuration. and other
changes in the WIPP design, such as
modified seals. DOE has established an
Engineered Alternatives Task Force to
evaluate such potential modifications.
Whenever feasible, modifications that
appear benefictal will ba included in the
test program so that their effects on gas
generation and repositery performance
can be measured. (Same of these
modifications will not have a direct
bearing on gas generation. but will
affect other aspects of repository
performance. such as brine inflow, that
may affect potential releases of waste
from the respository).

At the end of the test phase. DOE
expects to be in a position to predict the
aumounts of gas generated by different
combinations of waste forms, container
materials, and repository design steps
such as gas getters, backfill
modifications, etc. The effects of gas
generation on long-term repository
performance will then be predicted by
analytical models. with validation of
certain aspects of these models by in-
situ testing. The net result of all of these
activities will be recommendations
about the appropriate waste forms and
repository design to use for the WIPP. or
even whether the WIPP is appropriate to
use for permanent disposal of
transuranic wastes. These
recommendations will be based in part
upon comparisons with the various EPA
standards for radioactive and hazardous
wastes.

The Agency believes that gas
generation and its effects are significant
questions that need to be better
understood before a decision can be
made as to the use of WIPPasa
permanent repository. The Agency
believes that DOE has laid out a
reasonable approach for defining the
amount of gas that should be generated
by different combinations of waste and
engineering controls. Perhaps the most
difficult part of the problem is predicting
the effects of difTerent levels of gas
generation on long-term repository
performance. In its comments on DOE's
test plan, the Agency has requested that
DOE publish. as soon as possible. a
summary of i{ts models, describing the
effects of gas generstion, and more
information about its plans o validate
these models. DOE has agreed to
develop & summary of the current status
of its performance assessment,
scheduled for June 1990.

In addition. DOE plans to develop
annual “consequence analysis reports”
throughout the test program Lo docament
the project's progress. and it has agreed
to give periodic briefings on the project
to EPA. the National Academy of
Sciences WIPP Panel, the State of New
Mexico. and the Environmental
Evaluation Group (EEC) (an
organization established by act of
Congress to provide an mdependent
technical evaluation of the WIPP). To
ensure that EPA is adequately informed
of the progress of the test phase, EPA is
proposing to require thet DOE provide
annual reports describing tests
conducted to date (including results),
modilications to the test plan. and o
summary of DOE's understandmg of the
repository performance.

V. Conditions of Proposed Variance

As a condition of granting this
proposed variance from the land
disposal restriction requirements. EPA is
proposing that the lollowing conditions
be met by DOE:

(1) No wastes subject to this variance
may be placed in the WIPP repository
for purposes other than testing or
experimentation to determine the long-
term viability of the WIPP. In
accordance with 40 CFR 288.6(e). EPA
must be notified before DOE conducts
any testing or experimentation not
within the scope of the "Draft Final Plan
For the Waste Isolation Pilot Plant Test
Phase: Performance Assessment”
(December 1389, DOE WIPP 28-011).
Placement of waste for the pnmary
purpose of conducting an operations
demonstration is prohibited under this
vanance.

(2) All wastes placed in the WIPP
urider this variance must be removed if
DOE's Performance Assessment cannot
demonstrate compliance with the
standards of 40 CFR 288.8 with respect
to permanent disposai of mixed waste in
the repository. Hazardous wastes
removed from the WIPP must be
handled in accordance with RCRA
subtitie C requirements. (A condition of
40 CFR 268.6{a)(5) is in compliance with
other applicable Federal, State and local
laws. Therefore. removal will also be
required under this variance if DOE
cannot comply with 40 CFR part 191
standards for the disposal of radioactive
marerials.)

(3) All wastes placed in the WIPP
under this variance must be placed in a
readily retrievable manner, as described
in section IV.D of this notics.

(4) DOE must provide to the EPA
Oflice of Solid Waste annual written
reports on the status of DOE's
performance assessment during the test

/
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phase. These reports must include: a
description of the tests to date and their
results. modifications to the test plan. &
summary of DOE's current
understanding of the repository's
performance. and an annual summary of
sir monitoring data required in item 6
below.

(5) DOE must install and operate a
carbon adsorption control device
designed to achieve a control efTiciency
of 85 percent in the diacharge system of
the bin experiment rooms. DOE must
monitor the control device outlet
airstream in accordance with the
monitoring plan described in section
IVK of today's notice, and it must
maintain design and operating records
as described in section IV }.

(6) DOE must implement the air
monitoring plan described in section
IVK.

13

(7) Before placing waste in the
repository, DOE must certify to EPA that
it has secured control of the entire
surface and subsur{ace estate at the
WIPP site.

(8) DOE must provide to EPA the
results of detailed waste
characterization and analyses
performed on the waste to be emplaced
in the WIPP during the test phase.

Beyond these specific conditions, the
wastes placed by DOE in the WIPP and
DOE's activities under this variance
must be consistent with those described
in the petition. Under § 288.6(e). DOE
must notify EPA of “any changes in
conditions at the unit and/or
environunent that significantly depart
from the conditions described in the
variance and affect the potential for
migration of hazardous constituents
from the unit * * *." If the change is
planned, EPA must be notified in writing

30 days in advance of the change: if it is
unplanned. EPA must be notified with in
ten days. ‘
Under § 268.8(f), if DOE determines
that there has been migration of
hazardous constituents from the
repository in violation of part 288, it
must suspend receipt of restricted
wastes at the unit and notify EPA within
ten days of the determination. Within 60
days, EPA is required to determine
whether DOE can continue to receive
prohibited waste in the unit and
whether the variance should be revoked.
Finally, under § 288.6(h), the term of
today's proposed variance would run for
ten years from the date of epprova!.
Dated: April 2. 1890,
Doa R. Clay,
Assistant Administrator for Solid Waste and
Emergency Response.
[FR Doc. 908082 Filed 4-5-00; 8:48 am|
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