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FOREWORD

The purpose of the New Mexico Environmental Evaluation Group (EEG) is to conduct an

independent technical evaluation of the Waste Isolation Pilot Plant (WIPP) Project to ensure the

protection of the public health and safety and the environment of New Mexico.  The WIPP

Project, located in southeastern New Mexico, became operational in March 1999 for the disposal

of transuranic (TRU) radioactive wastes generated by the national defense programs.  The EEG

was established in 1978 with funds provided by the U. S. Department of Energy (DOE) to the

State of New Mexico.  Public Law 100-456, the National Defense Authorization Act, Fiscal

Year 1989, Section 1433, assigned EEG to the New Mexico Institute of Mining and Technology

and continued the original contract DE-AC04-79AL10752 through DOE contract DE-ACO4-

89AL58309.  The National Defense Authorization Act for Fiscal Year 1994, Public Law 103-

160, and the National Defense Authorization Act for Fiscal Year 2000, Public Law 106-65,

continued the authorization.

EEG performs independent technical analyses of the suitability of the proposed site; the design

of the repository, its operation, and its long-term integrity; suitability and safety of the

transportation systems; suitability of the Waste Acceptance Criteria and the compliance of the

generator sites with them; and related subjects.  These analyses include assessments of reports

issued by the DOE and its contractors, other federal agencies and organizations, as they relate to

the potential health, safety and environmental impacts associated with WIPP.  Another important

function of EEG is the independent on- and off-site environmental monitoring of radioactivity in

air, water, and soil. 

Matthew K. Silva

                             Director 
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EXECUTIVE SUMMARY

A key component in the design of the WIPP repository is the installation of concrete structures

as panel seals in the intake and exhaust drifts after a panel has been filled with waste containers. 

As noted in the EPA final rule, the panel seal closure system is intended to block brine flow

between the waste panels at the WIPP.  On April 17, 2001, the DOE proposed seven

modifications to the EPA concerning the design of the panel closure system.

EPA approval of these modifications is necessary since the details of the panel design are

specified in EPA’s final rule as a condition for WIPP certification.  However, the EPA has not

determined whether a rulemaking would be required for these proposed design modifications. 

On September 4, 2001, the DOE withdrew the request, noting that it would be resubmitted on a

future date.

The Environmental Evaluation Group (EEG) contracted with two engineers, Dr. John Abel and

Dr. Rusty Morgan, to evaluate the proposed modifications.  The EEG has accepted the

conclusions and recommendations from these two experts: 1) replacement of Salado Mass

Concrete with a generic salt-based concrete; 2) replacement of the explosion wall with a

construction wall; 3) replacement of freshwater grouting with salt-based grouting; 4) option to

allow surface or underground mixing; and 5) option to allow up to one year for completion of

closure.  The proposed modification to allow local carbonate river rock as aggregate is

acceptable pending demonstration that no problems will exist in the resulting concrete.  The

proposed modification to give the contractor discretion in removal of steel forms is not

supported.  Instead, several recommendations are made to specifically reduce the number of

forms left, thereby reducing potential migration pathways.
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1.0 INTRODUCTION

The Waste Isolation Pilot Plant (WIPP) Project, located in Southeastern New Mexico has been

constructed by the U.S. Department of Energy (DOE) to provide permanent disposal of long-

lived transuranic (TRU) waste from the U.S. defense activities and programs.  The facility must

comply with 40 CFR 191, Subpart A during the period when radioactive waste are being

emplaced (operating period) and with 40 CFR 191, Subpart B and 40 CFR 194 for long-term

disposal.  The U.S. Environmental Protection Agency (EPA) concluded that WIPP met the

requirements of 40 CFR 191 and 194 and made a Certification Decision in May 1998 (EPA

1998).  The repository began receiving radioactive TRU wastes in March 1999.

The underground WIPP facility design includes eight panels for disposing of transuranic waste

(see Figure 1).  At the present time waste is being emplaced in Panel 1 and excavation of Panel 2

has been completed.  Each panel includes seven waste disposal rooms as well as a ventilation

intake drift and a ventilation exhaust drift.

A key component in the design of the WIPP repository is the installation of concrete structures

as panel seals in the intake and exhaust drifts after a panel has been filled with waste containers. 

The panel seals are required to rectify the damage done to the natural formation by excavation

and are, at best, an imperfect attempt to recapture the characteristics of the original rock (Silva

and Chaturvedi 1995).  As noted in the EPA final rule, the panel seal closure system is intended

to block brine flow between the waste panels at the WIPP.  The DOE application (DOE 1996a)

identified four design options.  As a specific condition of compliance, the EPA mandated the use

of Option D.  But the agency also determined that the use of a Salado Mass Concrete – using

brine rather than fresh water – would produce concrete seal permeabilities in the repository more

consistent with the values used in the DOE performance assessment (EPA 1998, 27355).  

In an April 17, 2001 letter from Dr. Inés Triay to Mr. Frank Marcinowski of EPA (Appendix A),

the Carlsbad Field Office (CBFO) of the DOE proposed several panel closure design 
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1 The EPA has not yet published an opinion as to whether or not the changes proposed by DOE constitute a
modification.

3

modifications.  EPA approval of the changes proposed by DOE is required since the details of

the panel designs are specified in EPA’s final rule as a condition for WIPP certification (EPA

1998, 27355).  The EPA final rule allows for a modification to the design of the facility. 

Significant modification requires a rulemaking in accordance with the WIPP compliance criteria

(40 CFR §§ 194.65-66). 1

The Environmental Evaluation Group (EEG), in its role of providing technical evaluations on the

design, construction, and operation of the WIPP Project, contracted with two engineers that are

expert in relevant aspects of panel seal design and construction to evaluate these proposed

enhancements.  Dr. John F. Abel, Jr., a Mining Engineer from Golden, Colorado, evaluated the

proposed enhancements concentrating on bulkhead and masonry wall stability.  Dr. D. R.

Morgan, a Materials Engineer from Vancouver, B.C., Canada, evaluated three of the proposed

enhancements: (a) changes in proposed aggregate; (b) change to a salt-based grout; and (c)

change in mass concrete requirements.  The reports of Dr. Abel and Dr. Morgan are included as

Appendices B and C to this report.  The EEG has accepted the conclusion and recommendations

contained in these two reports as summarized below. 

The proposed enhancements were subsequently withdrawn from consideration by DOE in Dr.

Triay’s letter to Mr. Marcinowski, dated September 4, 2001 (Appendix D).  This letter indicated

that the topic was expected to be revisited at some time in the future.  Toward this end, and

because of the time spent in evaluation of the proposed modifications, EEG decided to proceed

with this report on the proposed modfications.

2.0 PROPOSED PANEL CLOSURE DESIGN MODIFICATIONS

The proposed enhancements are discussed in the order used in Dr. Triay’s letter of April 17,

2001.  More details can be obtained from the appended reports.
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2.1 Replace Salado Mass Concrete with a Generic Salt-based Concrete

This proposed enhancement is acceptable and probably preferable since it gives the Contractor

more flexibility and responsibility in meeting performance-based objectives.  However, in order

to ensure adequate performance, the project specification should be written in rigorous

performance-based specification language.  In addition, more detail should be provided in the

specification regarding permissible constituent materials for the mass concrete components such

as salt and shrinkage compensating materials.

It is appropriate that the Contractor be supplied with pertinent information regarding

specifications for Salado Mass Concrete.  This information can provide the Contractor with a

starting point for generic salt-based mixture proportioning.  However, the responsibility for

concrete performance would reside with the Contractor.

 

2.2 Replace the Explosion Wall with a Construction Wall

This proposed enhancement is acceptable.  The analysis in Dr. Abel’s report indicates that the

12-foot thick explosion-isolation masonry wall is not needed.  The panel closure bulkhead will

adequately protect against the design basis 480 psi methane explosion which cannot occur prior

to (at least) 15 years after panel closure.  The strength of the 4-foot thick construction-isolation

masonry walls is sufficient to protect against the design pressure generated by a roof fall within

the panel.

2.3 Replace Freshwater Grouting with Salt-based Grouting

EEG agrees with the proposal to replace the freshwater grout with a salt-based grout since it will

counteract the tendency for dissolution (and hence void formation) of fresh water based grouts. 

This is apparently only a point for clarification.  The design report detailing the original panel

closure options (DOE 1996), specifies that if the Salado Mass Concrete is used instead of a fresh
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water/plain cement concrete, the contractor shall use a salt saturated grout.  This would be the

case for any salt-based concrete.

2.4 Option to Allow Local Carbonate River Rock Aggregate in Lieu of Crushed Quartz

It may be possible to demonstrate that this option is acceptable.  However, Dr. Morgan raised

three concerns.  One concern is that the coefficient of thermal expansion of the aggregate

influences the coefficient of expansion of the concrete containing such aggregate.  Dr. Morgan

states, “Serious differences in the coefficients of thermal expansion have been reported to occur

with aggregates with very low expansion, such as certain granites, limestones, and marbles.” 

Therefore, it will be necessary to demonstrate that this is not a problem with the proposed local

carbonate river rock.

A second concern is that naturally rounded gravels used in concrete production are better if they

have a certain “crush-count”.  Dr. Morgan states, “There are certain advantages to having

partially fractured faces in a sufficient percentage of the aggregate particles, including enhanced

compressive, flexural and tensile strength development in the concrete made with such particles,

compared to concrete made with natural rounded particles only.”  Consideration should be given

to using aggregate with a partial crush-count if this option is chosen.

A final concern is that some carbonate aggregate is chemically reactive, resulting in deleterious

expansion of the concrete.  Therefore, an evaluation of the alkali aggregate reactivity (AAR)

susceptibility should be conducted.

2.5 Option to Allow Surface or Underground Mixing

This proposed enhancement is acceptable.  Dr. Abel concluded that either surface or

underground mixing was adequate, provided the critical time between mixing and placement in

the form is met.  It may be easier to meet the time limitation by underground mixing.  In fact, as

with Proposed Enhancement I (replacement of Salado Mass Concrete with a generic salt-based
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concrete), it gives the contractor more flexibility and responsibility in meeting performance

based objectives.

2.6 Option to Allow Steel Forms to be Left in Place or Removed

This option is more complicated than the title implies because it also would allow the contractor

the flexibility to modify the design of the bulkhead.  Abel’s analysis of the current design and his

recommendations should be seriously considered.  The current four cell design with the steel

forms remaining is inferior to a monolithic single cell because there are many more potential

leakage flow paths through the bulkhead.  However, the size of these bulkheads exceeds that of

known continuous pours.  Abel recommends the following approach for dealing with this

dilemma:

It is recommended that the panel bulkhead specifications:
1) provide an incentive for the contractor to minimize the number of cells (preferably to

one).
2) require that each cell be filled as a continuous monolithic concrete pour,
3) require the contractor support the fluid concrete in all cells with external structures,
4) require the contractor to remove the support structures and forms between internal cells,
5) provide for a rough form surface between internal cell walls (possibly with a layer of

burlap),
6) assure that some grout points are located at the roof concrete/rock salt contact and
7) prevent the use of all internal form spacer supports.

2.7 Option to Allow up to One-year for Completion of Closure in Lieu of 180 Days

This option is acceptable.  Significant gas generation concentrations take much longer than one
year to occur and it is preferable to do the construction properly without the pressure of an
artificial deadline.

3.0 CONCLUSIONS
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Of the seven proposed modifications, the EEG readily accepts five: 1) replacement of Salado
Mass Concrete with a generic salt-based concrete, 2) replacement of the explosion wall with a
construction wall, 3) replacement of freshwater grouting with salt-based grouting, 4) option to
allow surface or underground mixing, and 5) option to allow up to one-year for completion of
closure.  The proposed modification to allow local carbonate river rock is acceptable pending
demonstration that no problems will exist in the resulting concrete.  The proposed modification
to give the contractor discretion in removal of steel forms is not supported by the EEG.  Instead,
the EEG has proposed a number of recommendations to specifically reduce the number of forms
which are left, thereby reducing potential migration pathways.
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