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Summary Memo of Record for NS11; 
Subsidence Associated with Mining Inside or Outside the Controlled Area 
Michael Wallace 

Recommended Screening Decision: 

NS 1 l is screened in on a regulatory basis. 

Statement of Screening Issues: 

Subsidence over future potash mines could modify the rate and direction of groundwater 
flow In strata overlying the SaIado Formation. Concerns have been raised that such a 
modification could lead to an increase in flow rates within the Culebra aquifer member 
of the Rustler Formation from the waste pand footprint to the boundary of the accessible 
environment (AE). If such an increase were to occur, concerns would focus on whether 
or not this would have an impact on compliance calculations involving the Culebra 
aquifer in the Performance Assessment (PA). 

Background and Approach for NSlI 

In the current regulation, 40mR Part 194, which applies to certification of WPP, the 
Environmental Protection Agency (EPA) has deveIoped minimum specifications for 
incorporating potash mining impacts upon the performance of the WIPP repository. 
Pertinent excerpts from the published rule are shown below. The complete text (Federal 
Registerlvol. 61, No. 28) is included as Appendix NS I 1. E : 

'994.32 Scope of performance assessments 

(a) Performance assessments shall consider natural processes and events, mining, deep 
drilling, and shallow drilling that may affect the disposal system during the 
regulatory time frame. 

(b) Assessments of mining effects may be limited to changes in the hydraulic 
conductivity of the hydrogeologic units of the disposal system from excavation 
mining for natural resources. Mining shall be assumed to occur with a one in 100 
probability in each century of the regulatory time frame. Performance assessments 
shall assume that mineral deposits of those resources, similar in quality and type to 
those resources currently extracted from the Delaware Basin, will be completely 
removed from the controlld m a  during the century in which such mining is 
randomly calculated to occur. Complete removal of such mineral resources shall be 
assumed to occur only once during the regulatory time frame. 

(c) Performance assessments shall include an analysis of the effects on the disposal 
system of any activities that occur in the vicinity of the disposal system prior to 
disposal and are expected to occur in the vicinity of the disposal system soon after 
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disposal. Such activities shall include, but shall not be limited to, existing 
boreholes and the development of any existing leases that can be reasonably 
expected to be developed in the near future, including boreholes and leases that may 
be used for fluid injection activities." 

. 

Furthermore, in the preamble contained in that regulation document, on page 5229, it is 
stated: 

'With respect to man-made processes and events, performance assessments must 
include the effects of drilling events and excavation mining. Some natural resources 
in the vicinity of the WIPP can be extracted by mining. These natural resources lie 
within the geologic formations found at shallower depths than the tunnels and shafts 
of the repository and do not lie vertically above the repository. Were mining of 
these resources to occur, this could alter the hydrologic properties of overlying 
formations-including the most transmissive layer in the disposal system, the Culebra 
dolomite--so as to either increase or decrease ground-water travel times to the 
accessible environment. For the purposes of modeling these hydrologic properties, 
this change can be well represented by making corresponding changes in the values 
for the hydraulic conductivity. The Agency has conducted a review of the data and 
scientific literature discussing the effects mining can induce in the hydrologic 
properties of a formation. Based on its review of available information, the Agency 
expects that mining can, in some instances, increase the hydraulic conductivity of 
overlying formations by as much as a factor of 1,000, although smaller or even 
negligible changes can dso be expected to occur. Thus, the final rule requires DOE 
to consider the effects of mining in performance assessments. In order to consider 
the effects of mining in perjbmnce assessments, DOE may use the location- 
specific values of hydraulic conductivity, established for the different spatial 
locations within the Culebra dolomite, and treat them as sampled parameters with 
each having a rmge of values varying between unchanged and increased 1,000-fold 
relative to the value that would exist in the absence of mining. . . . . 

Pursuant to 194.34 of the final rule, peg5ormance assessments must randomly 
sample across the full range of values that have been established for all uncertain 
variables, including the hydraulic conductivity of the Culebra dolomite established 
as discussed above." 

This guidance was developed by the EPA and its contractors. Prior to the issuing of the 
guidance, two versions of this FEP had already been developed. The first version, by T. 
Corbet, was a consequence argument, supported by calculations, in which the FEP was 
recommended to be screened in. The conceptual model of potash mining effects on 
Culebra flow in that version was fundamentally different than the one adopted by the 
EPA. Corbet had conceptualized potash-induced subsidence as primarily affecting the 
hydraulic conductivities of the Rustler confining units (such as the Tamarisk and the 
Forty Niner) not the Culebra. Before that version could complete internal review, but as 
part of that review, it was superseded by a regulatory argument by S. Bertram to screen 
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out. That version did complete internal review, but was in turn superseded by the recent 
changes to 40CFR 194 and the guidance, as documented above. Both of these prior 
versions of the FEP are included in the same Nuclear Waste Management Center 
(NWMC) file that contains this records package, for informational purposes. This 
current version does not rely on either of those versions in any way. 

Sandia National Labs conducted a cursory review of the EPA guidance, after it became 
official. Two meetings of experts in geomechanics and hydrogeology were held to 
consider and evaluate the EPA's approach. Partial documentation of those meetings is 
provided in same Nuclear Waste Management Center (NWMC) file that contains this 
records package, for informational purposes. This current version of NS 11 is stand- 
alone. Any data or conceptual issues developed through those meetings that might have 
been relevant is already documented in this version. 

Under this specific EPA guidance, the current FEP must be incorporated into the PA 
analyses. The purpose of this effort, then, is to document this incorporation and provide 
analysis on relative impacts to the Culebra ground water flow system. 

The implementation of mining is divided up into the following steps: 

Determination of areas of the Culebra to be affected by 'present' and 'near-future' 
mining. 

Determination of areas of the Culebra to be affected by 'future' mining. 

Reconsideration of Culebra flow model geometry and boundary conditions, in light of 
mining issues. 

Digitizing of mining-affected areas into the Culebra flow modeI(s). 

Determination of multiplication factors to use for the hydraulic conductivity of such 
areas for each of the 100 base transrnissivity fields. 

Running of the Culebra ground water flow codes with these modified transrnissivity 
fields. 

Integration of these flow results into the solute transport models, taking into account 
the regulatory criteria for probability of 'future' mining cases and the intrusion 
scenarios. 

The discussion below follows these steps. 

Determination of areas of the Culebra to be affected bv 'present', 'near-future'. and 
'future' mining. 

I 
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(See the Glossary section of this records package for definitions of present, near future, 
and future states). 

Most of this work was performed by Westinghouse Waste Isolation Division (WID) and 
is documented in a recent memo (Howard, 96) included in this package as Appendix 
NS 1 1.2. That memo details the pertinent regulations, the rationales, the procedures, and 
the results of defining precisely the areas and subsurface horizons within the Delaware 
Basin which have been mined for potash and which, according to regulatory guidelines, 
are to be mined in the near future and future. Figure 1 is taken directly from Figure 5 of 
their report and identifies the areas for which present and near-future mining conditions 
would apply according to WID interpretations. Those areas are limited to the regions 
labeled "Extent of Mining Outside the Controlled Area". 

By those interpretations, there would be no obligation to apply the mining effect to areas 
that have already been mined. The Performance Assessment (PA) group felt it would be 
appropriate, and conservative to include such already-mined areas. Therefore, an 
additional map was utilized, "Preliminary Map showing Distribution of Potash 
Resources, Carlsbad Mining District, Eddy and Lea Counties, New Mexico", 1993, 
Roswell District, U. S. Bureau of Land Management (BLM). This map contains fairly 
up to date and detailed representations of the areas in the region of concern that have 
already been mined. That map is reproduced here as Figure 2. 

WID made another interpretation that led to their exclusion of potash zones outside of 
the Delaware Basin. The PA group felt that it was necessary to include any such zones if 
they lay within the final regional flow model boundary. This ultimately led to the 
addition of a mining-affected area at the northern comer of the regional model domain 
that projected out of the Delaware Basin and into the area that overlies the Capitan Reef. 

For the case of future mining events within the Controlled Area (CA), Figure 8 of the 
WID memo was utilized without modification. That figure depicts zones of Langbenite 
and Sylvite within the Controlled Area which are considered economically extractable 
according to current technologies. That figure is included here as Figure 3. The 
rationale for this domain is described in the WID memo. 

This assembly of data led to two starting maps. The first map reflects the conditions 
associated with the present to near-future case, hereafter called the partial-mining case 
map. The second map reflects the conditions associated with the future case, hereafter 
called the full-mining case map. The partial-mining case map is a subset of the full 
mining case map. All of the areas that fall outside of the Controlled Area in which the 
mining effect is to be applied (to the Culebra) are identical for both the full-mining and 
partial-rnining cases. Only the full-mining case contains the additional areas that fall 
inside of the Controlled Area in which the mining effect is to be applied (to the Culebra). 

The areas covered by these mining zones had to then be expanded to account for 
subsidence induced angle-of-draw effects. Three rationales are provided that support the 
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expansion value used. First, the "Backfill Engineering Analysis Report'# (IT Corp., 
1994) includes a survey of angle of draw measurements for four major potash mines in 
the WIPP area. The measurements range from 25" to 58" (from vertical). Notably, on 
page 9-68 of the BID, EPA terms 58" "pessimistic". The midpoint of this range is 41.5". 
Although the midpoint value would likely be acceptable, a more conservative value of 
45' was chosen for the current analyses. 

Second, work described in the EPA's "Background Information Document (BID) for 
40CFR Part 194" (EPA, January, 1996, section 9.4) provides a basis for an alternative 
way of estimating an angle of draw. That study assumed a representative potash mine 
width of 3,000 ft, which, given the representative depth to the mines that they report as 
1,543 ft., is assumed to be greater than or equal to W,. W, is defined as the minimum 
width (given a certain depth) of an excavation required to achieve maximum subsidence, 
according to the following equation: 

where: 

H = depth from horizon of subsidence measurement to excavation 
6 = angle of draw (from vertical axis) 

Table 9-5 of the BID report lists depth to the Culebra as 714ft. Therefore, R = 1,543- 
714=829 ft. Then, assuming W, = 3,0a)Et., the angle of draw is less than or equd to 44". 

Finally, on p. 11-10 of the BID, middle paragraph, an angle of draw of 40.7" is assumed 
by the EPA in a calculation of surface subsidence due to mining in the Salada. They 
assume that calculation to be "realistic". 

Given our assumption of a 45" angle of draw, and assuming that H=829ft. (=253m) 
everywhere, a constant 253111 wide 'collar' was added around the previously developed 
mining-impacted area maps. Because of this addition, in the partial-mining map, parts of 
the CA are now included for present and near future performance, That is because in 
certain areas, notably the southeast comer of the LWB, outside mining extends up to the 
very boundary. The extra collar extends the effect 253 meters into the CA. 

Figures 4 and 5 show the completed maps for partial-mining and full-mining 
respectively. 

Reconsideration of Culebra flow model. aeometn, and boundan conditions, in light of 
mining issues. 

Mining effects are only a few of the myriad issues that must be accounted for in the 
development of the geometry and boundary conditions for the Culebra regional flow 
model. The mining effects pose challenges regarding model boundary development, 
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since, for example, the potash zones extend well beyond the original PA regional flow 
model boundaries. In fact, the zones extend well beyond the Delaware Basin. 

Reference was made to the 3-D Regional Groundwater Flaw Model (Corbet, 95) and its 
conceptualization of the regional groundwater basin of interest. In that study, as shown 
in Figure 6, the regional groundwater basin encompasses an area much larger than the 2- 
D PA regional flow model. This figure also shows the overlay of the potash-affected 
candidate areas and the topography. The groundwater basin can be conceptualized as a 
a 'complete' groundwater system (with possibly more than one saturated hydrogeologic 
unit) encampassed at its sides by effective vertical no-flow boundaries (vertical surfaces 
through which horizontal flow does not occur). Such boundaries, also known as 
groundwater divides, are often zones of flow symmetry, such as rivers or topographic 
ridges in many cases. Water cycles though such a basin by entering via 
precipitation/recharge processes and exiting via seepage faces / runoff processes. 

Note that the PA regional model and the 3-D regional model share a boundaq, namely 
the one corresponding to the perceived groundwater flow divide (via discharge 
symmetry) that underlies Nash Draw. As the conductivities are dready quite high in that 
area (in fact, the Culebra is significantly broken up there), and given that regional and 
surface topographic effects in the area appear to have predominant control over the 
regional flow field, it was assumed that this region would continue to function as a 
groundwater divide, in spite of any mining effects. Therefore it was considered 
appropriate that one boundary of the new model still followed the Nash Draw axis. 

Attention was focused on developing a model boundary for steady state flow purposes 
that did not underestimate flow rates in light of mining. In a steady state modeI, regional 
flow rates are controlled by the boundary conditions and the hydraulic conductivity 
distribution. All other things being equal, adjusting boundaq conditions will cause a 
change in the regional hydraulic gradients which will lead to a change in flow sates. 

The existing PA regional model was steady state, and was designed to apply the same 
constant head and no flow boundary conditions for all of its simuIations. Those 
conditions consisted largely of the highest constant heads (-945rn) assigned at the 
northern corner of the model and the lowest heads (-900m) assigned at the southern end 
of the model (Figure 7). The net hydraulic gradient applied over the existing model was 
therefore approximately 0.001 dm. Examination of existing CuIebra groundwater head 
maps (such as Brinster, 91, figure VI-2) shows that this is a representative gradient for 
the region, and that deliberately extending the model boundaries either further north or 
further south would not increase this overall gradient, Since the regional gradient is 
from north to south, extending the eastern boundary limits of the model would also not 
increase this overall gradient. 

In the 3-D Regional Model study, Nash Draw is interpreted as a regional discharge area, 
draining the Rustler units to the east and north (and also by implication via discharge 
symmetry, to the west). It seems plausible that by increasing the hydraulic conductivities 
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of the Culebra (via mining effects), drainage to Nash Draw, including from the Culebra 
in the north, would increase dramatically and the water table would ultimately drop 
across the CA. As the water table drops in the north, Culebra heads would also lower, 
and the regional north to south head gradients would correspondingly lower to some 
degree. In other words, it is unlikely that Culebra regional gradients, especially those 
directing flow from the north to the south, would rise due to mining effects. 

Given the information above, there were no reasons from n mining-effects standpoint to 
I alter the existing PA regional model boundary positions. Nor was there any justification 

for changing the boundary conditions. In fact, it is conservative to maintain the existing 
boundary conditions in light of mining effects. Those conditions are likely to generate 
higher flow rates than what is expected via a drop in the water table. Also they maintain 
conditions that encourage a north to south flow direction, in line with the so-called high- 
T zone (which, in the case of mining would then be an extreme-T zone). As stated, it is 
more likely that the regional gradients would be directed to the west, towards Nash 
Draw, and thereby towards the low-T zone, significantly slowing down groundwater 
velocities within the CA. 

Dinitizing of mining-affected areas into the Culebra flow rnodel(sL 

Scaled maps of the mining areas (Eigures 4 and 5) were overlain by identically scaled 
semi-transparent model grid maps (Figure 7). Mode1 grid cells that lay within the 
mining-affected areas were identified and entered into ascii files for both the full-mining 
and the partial-mining cases. See other sections of this records package for detailed 
information. 

Determination of multiplication factors to use for the hydraulic conductivity of mining- 
affected areas for each of the 100 base hydraulic conductivity fields. 

As documented in the beginning of this report, the EPA guidance states that areas of the 
Culebra affected by mining will experience an increase in K of up to three orders of 
magnitude. In the PA implementation, a unifonn random distribution of 1130 mining 
multiplication factors is generated for each major replicate. The range is of course from 
a minimum of I .O to a maximum of 1000. Each multiplication factor {called minp-fac) 
is then paired with a Grasp-Inverse generated K-field for the regional model domain. 
The factor is only applied to the cells affected by mining. 

Runninn of the Culebra ground water flaw codes with the modified K-fields and 
internation of these flow results into the solute transport models, taking into account the 
repulatory criteria for probability of 'future' mining cases and the intrusion scenarios. 

The regional and local CuIebra ground water flow and transport codes are run as they 
normally would be, with the following exceptions. Two separate series of runs are 
made; one for the fulLmining case and one for the partial mining case. The results of the 
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suns are then adapted in subsequent activities that address, among other things, the times 
of occurrence of the full-mining condition. 

A complete description of this process can be found in Helton, '96, and is beyond the 
scope of this document. However a brief summary is provided here for those familiar 
with the mechanics of PA CCDF generation. Ultimately, one hundred individual 
CCDFs are constructed, each with a different base set of parameter values. Each CCDF 
is constucted from 10,000 possible different futures, using its assigned parameter set. 
Within each assigned parameter set are parameters about mining. For example, there 
will be two hydraulic conductivity fields in a parameter set; one for the partial mining 
case, and one for the full mining case. There will also be a mining-multiplier value, 
described earlier (ranges from 1 to 1,000) which was used to create those hydraulic 
conductivity fields. 

The timing of the onset of full mining is not contained in that parameter set. Instead, it is 
incorporated into the Poisson process equations used to generate the 10,000 possible 
futures. As stated, only two contaminant transport runs are actually conducted for each 
CDE. Interpolation procedures are then used to approximate cumulative releases (based 
on the output from those two runs) for each fhture. The relationship between the time of 
full-mining onset and the times of intrusion (when a plume is introduced, if ever, into the 
Culebra) is such that interpolation requires simplifying assumptions. 

In some cases, due to the probability of occurrence, full-mining never takes place, and 
the interpolation is straightforward. In the majority of cases, however, at some point in 
time within the total 10,000 year framework, full-mining does take place. In those 
cases, plumes which were already transporting according to a partial-mining velocity 
field, are assumed to continue to transport according to that field, Only plumes which 
are created after the onset of full-mining are assume to transport according to a full- 
mining velocity field. 

Analysis and Results 

As discussed previously, the PA implements mining by first assigning areas of the 
Culebra in the flow model domain that would be impacted, via subsidence, by mining 
from the McNutt Potash Zone in the Salado Formation. Flow model grid cells that fall 
within hose areas are then given a higher hydraulic conductivity (K) than their original 
assignment. The increased K is determined by applying a multiplication factor to the 
original value. The scalar multiplier may range anywhere from 1 to 1000, Each of the 
100 T-fields is paired with an individual scalar multiplier. Figures 4 and 5 depict the 
affected model grid cells for the cases of Partial Mining and Full Mining, respectively. 

1t would be natural to assume that raising Ks in a model (all other things being equal) 
would make velocities increase, and therefore travel times would decrease. It would 
follow that the greater the area of increased K, the greater the velocity increase. Yet, this 
has not been the case. In the system modeled for WPP, the full, mining case has the bulk 



of the slowest travel times. In fact, flow runs with particle tracking were performed for 
the 'no-mining' case, and they generated the fastest velocities of all. 

The reason for this phenomenon is simple. Changes in Ks over such a wide area have 
caused refraction of the normal groundwater flow paths. This refraction has created a 
shift in flow directions in the LWB from the south to the southwest. Particles originating 
from the waste panel no longer go down the original so-called high-T zone southward to 
the LWB. Instead they travel more to the west. They need only be diverted slightly to 
the west for dramatic slowdowns to be realized, since the hydraulic conductivities in that 
direction are much lower than along the original path, and are unchanged by mining. 

The cause for this refraction is equally simple. Examination of Figure 7 (boundary 
conditions) shows that for the regional groundwater flow model, the boundary conditions 
are such that there would be a regional tendency for flow to proceed from north to south, 
merely because the highest heads are prescribed at the northern boundary corner and the 
lowest heads are prescribed at the southern corner. Now consider Figures 4 and 5, where 
the areas of application of full and partial mining effects are delineated. Given that these 
areas effect an increase of K of up to 1,000 fold, it is no wonder that the resistance to 
flow is drastically reduced therein. As the resistance is reduced, the hydraulic gradient 
across those areas also drops. In other words, heads near the LWB (in mining areas) are 
now far more similar in magnitude to heads at the model boundaries (in connected 
mining areas) than they would be prior to any mining effect. 

Consider the mining area that extends from the western model boundary region to the 
westedsouthwestern portion of the LWB. The mining effect now causes the heads near 
the LWB to be closer to values along the western model boundary (than they would have 
been prior to mining). Now consider the tongue of mining area that projects down to the 
northeasternkastern section of the LWB (and inside of the LWEI for the full mining 
case). That mining effect now causes the heads in those areas to be closer to values 
along the northern corner of the model (than they would have been prior to mining. 
Since the prescribed heads at the northern model corner are higher than the prescribed 
heads along the western boundary region, the heads along the northeastern/eastern 
portion of the Land Withdrawal Area (LWA) are now higher than the heads along the 
western/southwestern portion of the LWA. Therefore, the gradients are no longer 
directed to the south in the LWA. Instead, they tend to the southwest or even to the west. 
As the gradients go, so goes the flow. 

Vector R040 of PA Replicate #1 is discussed here as an example. This vector includes 
T-fieId #53 from the Grasp-Inverse series of runs, subsequently modified for mining. 
Figure 8 shows the regional model hydraulic conductivity distribution for the no-mining 
case. The modification consisted of the mining-impacted cells having their original K 
values increased by a factor of 27 1.4. Figures 9 through 1 1 depict the local model K 
values for the cases of no-mining, partial-mining, and full-mining. 
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Figures 12 through 14 depict the local model hydraulic head contours for the cases of no- 
mining, partial mining, and full mining, respectively. For the case of no-mining, the 
contours depict a relatively steep gradient directed towards the southeast, followed by a . 
flattened gradient heading more or less southwards. In the case of partial mining, the 
contours flatten somewhat and begin to separate into two distinct zones. The upper zone 
maintains a southeasterly direction, while the lower zone would direct flow to the south 
by southwest. In the full-mining case, this separation is more complete, and the lower 
zone directs flow to the southwest by west. 

Appendix NS 1 1.3 contains a complete discussion of the particle tracking analyses that 
were conducted in association with the Culebra flow model runs. That appendix details 
the methodology and rationale for tracking swarms of particles originating within the 
waste panel footprint. For the following discussion, only the particle originating from 
the center of the waste panel footprint is shown, for clarity. 

Figure 15 depicts the local model particle tracks for the same three cases. As expected, 
they are consistent with the hydraulic head contours. Table 1. shows particle travel times 
in years for the three cases, along with supporting information. As the table shows, the 
fastest velocities belong to the no-mining case, followed by the partial-mining case (more 
than 2 times slower), followed by the full-mining case (more than 7 times slower than the 
no-mining case). 

Table 1. Particle travel times (from center of waste panel area to LWB) for a - 
representative base hydraulic conductivity realization under nonmined, partially mined, 
and fully mined conditions. 

This specific example of the no mining case being the fastest is but one of many cases in 
which this behavior is exhibited. In fact, this behavior is the norm for this system, as 
demonstrated in Figure 16. As that figure shows, in over 74% of the comparisons, 
velocities are greatest when mining effects are not applied to a T-Field. In addition the 
fastest velocity of all the cases is for a no-mining condition. Finally, it is notable that in 
73% of the comparisons, velocities for partial mining are faster than velocities for full 
mining (Figure 17). This is an important justification for the manner in which the 
velocity fields are implemented into the PA. It shows that transporting plumes according 
to a partial-mining case velocity field (as opposed to a corresponding full-mining case 
velocitiy field) is conservative in the majority of cases. Furthermore, in the 
circumstances where partial-mining velocity fields are faster than full-mining velocity 
fields, the difference is often at an order of magnitude or greater. On the other hand, in 
the cases where full-mining velocity fields are faster than partial-mining velocity fields, 
the difference is never that great. 

SWCF-A:1.2.07.3:PA:Q Information Only 11/21/96 

Grasp-Inverse 
T-Field id # 

53 

Replicate 1 
CCA vector # 

40 

scalar 
multiplier 

27 1.4 

travel time: 
no mining 

(years) 
3,581 

travel time: 
partial mining 

(years) 
8,46 1 

travel time: 
full mining 

(years) 
27,790 















Conclusions 
The EPA guidance in 4KFR Part 194 and supporting documents has prescribed the 
manner in which effects of potash mining upon Performance Assessment are to be 
addressed. Their guidance involved treating the Culebra aquifer as impacted, via 
subsidence from mining, in such a manner that hydraulic conductivities (where impacted 
by subsidence) are raised by up to three orders of magnitude. Model studies were done 
utilizing the EPA guidance. Particle tracking was performed as a preliminary analysis 
tool by which to assess the relative impacts of the new mining guidance. It was 
determined that incorporation of mining effects into the PA, in the manner guided by 
EPA, would be advantageous, if anything, to compliance. The advantage would be 
gained by an overaII slowdown in the groundwater velocities generated by the suite of 
groundwater flow calculations. 

I 
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Glossary 

existing states, or present states; Physical conditions about the WIPP site, including the 
subsurface, as they currently exist. This includes conditions (such as hydrauIic heads in 
the saturated zone) that may be currently influenced by human activities in the area, such 
as petroleum or potash resource development. 

nearfuture states; Physical conditions about the WIPP site, including the subsurface, as 
the are expected to evolve up to the completion of any resourcedevelopment activity ?' iniated (i.e., for which a potash or petroleum lease exists and an application for a 
resource-development permit has been filed with the State andlor the BLM) as of the 
date of sealing of the WIPP shafts, if the activity could affect physical conditions 
important to performance of the WIPP. This definition does not include conditions 
resulting from any leases (and resulting development activities) that may be granted in 
the future. 

With regard to potash mining effects upon the Culebra, the so-called Partial-Mining Case encompasses 
the combined effects of existing and near future states. 

future states: Physical conditions about the WIPP site, ihcluding the subsurface, as they 
are expected to evolve in the absence of resource extraction activities initiated 
subsequent to the date of sealing of the WIPP shafts, except potash mining. For the issue 
of potash mining, this definition includes conditions resulting from any potash mining in 
the future, if mining could affect physical conditions important to performance of the 
WZPP. 

With regard to potash mining effects upon the Culebra, the so-called Full-Mining Case encompasses 
the effects of all states; existing, near future, and future. 
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Calculations: 

This section summarizes some basic features of the analysis. 
Complete discussion of data development is contained in the attached Summary Memo of Record, 

Type of analyses: 

Three ground water flow model sets (no-mining case, partial-mining case, and full-mining case), 100 runs 
each, using SECOFL2D and TRACKER numerical codes. 

Horizontal 2-D flow, all steady state 
Equivalent porous media approximation 
Single phase. single density flow approximation. 

Model characteristics and parameters: 

Regional grid and associated boundary conditions and material properties from 1996 PA Culebra regianaI 
flow model. 

Local grid and associated boundary conditions and material properties from 1996 PA Culebra local flow 
model 

Original transmissivity fields (Zavanue, 96) were modified. First, in the conventional manner for normal PA 
analysis to correct for a different aquifer thickness and thereby to obtain hydraulic conductivity. Second, by 
applying the mining multiplication factor to the affected areas (for two of the cases), according to the means 
summarized in the attached Summary Memo of Record. 

Names of Participants: 
Michael Wallace, Dept. 6849 (IWSPEC, hc.3 MS 1328 
Rebecca Blaine, Dept. 6849 (Ecodynamics, Inc.) MS 1328 

Dates Analysis Conducted: 
Summer, FaII, 1996 
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Plan of Work: 

A set of screening analyses have been performed to evaluate the sensitivity of the WIPP 
repository performance to the following FEP: 

FEP Screening Issue Ns 1 I: Subsidence Associated with Mining Inside or Outside the 
Controlled k e a  

This records package provides background information on the process used for conducting 
the screening analyses and summarizes the scenarios considered, identifies the computer 
codes and input and output files used in the calculations, and describes the performance 
measures that are used to help establish FEPs screening decisions. The statement of 
recommended screening decision for the FEP is provided in the attached Summary Memo 
of Record. 

Planning Memos of Record: 

A copy of the Approved Planning Memo of Record is provided on the following page. 

Documentation of Changes from Work Analysis Plan: 

The Work Analysis Plan, also known as the Planning Memo of Record, was superceded as a 
result of newer regulatory guidance (40 CFR 194). That guidance is included here as 
Appendix NS 1 1.1, and constitutes the new plan, spelled out in detail in the attached 
Summary Memo of Record. The original plan was written in 1995 using older regulatory 
guidance (40 CFR 191 and a proposed but not official 40 CFR 194). 
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~NFORMATION ONLY 

PMR-NS-I I 1 May XI, 1995 

Om + ~ w c P - R :  ~ & n f ~ r ~ ~ ~ i ~ ~ ~ f j ~ ~  
srjc~-f i :  L ~ . e 7 , 3  $&:QA: ~ S K : N S E /  DqJ3dq6 33 

.- 

NS.11: -EWE ASOCIATED WITH MDTtNG INSmE OR 
OUTSIDE OF THE CONTROLLED AREA 

Planning Memo of Record 

TQ: D. R. Aaderson 

FROM: 7'" Corbet 

s'UWI3CT: FF2 Screening Issue NS-11 

STATEMENT OF SCREENING ISSUE 

Subside- over fuarm potash minee could m d i  grodwata t  flow itr strata overlying the S d d o  
Formation. The most important potentid impact of future mining wwld b f w r i n g  of hydmulidy tight 
wits  within tbe Rustler Formlion. Such fracturing could increase the vsrtieal hydraulic conductivity of 
these units d themby increase vertical leakage. It bas &o been pmposerl t ld  depressions on the surfae 
caused by subsidence could collect susface runoff a d  consequently increase the mount of tacbarge to the 
groundwater system. 

The region of pdentid potash reseivas In the upper Salado is more extensive than the controlled area. 
This ma, however, would never b mined in one pass. InsM, mias working would follow treds of the 
highest grade ore. This psttern of mining woukl geaerate a campLx a d  c h g i n g  stress field h the 
overlying mb. The nature of rha stress field, d its affect on m k  ppartiea,  could not ba predicted in 
tbe absence of knowterlge about the mining paitern. For the prrposa of this FEP screening issue, It is 
~ e ~ a ~ s a r y ,  aad probably sufficient, ta assume as a limiting case that future miniag would uniformly impct 
rock proprtiea in the entire r~gion overlying potential reserves. 

APPROACH 
Cdculation Desig 

ApproximhIy 8 3D transient calculations will be perfomred as part of FEP scresniag issue NS-8. For 
this side effort, several of those simuIations will be repsaled with kmpody  varying rock propties in the 
ww ovsrIybg potash reserves. Specficslly, the vertical coductivity and specific storage of the anbydrite 
lay~rs wili bo increased at the sirnulatad present time. The simulated impact of the rock ptoperty changas; on 
flow in the Rustler aver the following 10,000 yeam will be used as a criteria to aid in making a scre~aing 
decision abut this FEP issue. It would also be possibIe to increase the recharge sate over the mined area to 
simulats the pssible impact of surface depressions. 



General Schematic of Data Flow for NS11: 

case-specific modifications to this general data flow are detailed in subsequent sections 

GENiMESH 
(Defines gridded mesh) 

1 
MATSET 

(Populates the grid with 
material-property data) 

1 
POSTLHS 

(Adds sampled values to cdb 
file) 

RELATE 
(transfers t-field to the above cdb file) 

1 
ALGEBRA 

(muItiplies affected t-field cells by the 
appropriate mining factor) 

PRESECOFL2D 
(Trmsforrns all input data to required 

binary formats) 

SECOFL2D 
(Solves governing PDEs for head and 

thereby velocity) 

1 
POSTSECOFL2D 

(Adds SECOFL2D resuIts to cdb file] 

1 
TRACKER 

(performs particIe track analyses) 

BLOT 
(Generates plots) 
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Software: 
Title and version of software used: 

For partial-mining and full-mining cases, the TRACKER code was run directly on the 
output from the CCA runs. Therefore only TRACKER and other downstream software 
are listed here for these cases. For the no-mining case, RELATE and ALGEBRA were 
applied to existing CCA fiIes. Therefore, only those and downstream software codes are 
listed for that table-The pertinent output from CCA is identified in a following section of 
this records package (Data set and informaaion$les used, including name and version of aU darabasas, 

libraries, and data files:). 

Partial-Mining and Full-Mining Cases 

I 
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software 

TRACKER, Ver. 5.01ZO 
3-8-94 ' 

Spreadsheets 

NSll  Calc 
partial-mining 

run dates 
10-14-96 to 
E 0- 1 5-96 

1 

NS 1 1 Calc 
full-mining 
run dates 
10- 14-96 to 
10-15-96 

pointer to 
SWCF 
records 

WP07483 
also see 

WP0405 16 

Microsoft Excel Ver. 5 . 0 ~  

Plotting and Data 
Presentation Packages 
BLOTCDB Ver. 1.37 
6-4-96 

various dates 
summer, fall, 

96 

various dates 
summer,fall, 

96 

various dates 
summer,fall, 

96 

various dates 
summer,fall, 

96 

na 

WP021260 

I 



Software: (cont.) 

No-Mining Case 

Pre-Processor Ns 1 1 Calc pointer to 
no mining SWCF records 
run dates 

RELATE, Ver 1.43 9-30-96 WP022267 
3-6-96 
ALGEBRA, Ver 2.35 9-30-96 WP02 1247 
1-31-96 
PRESECOFL2D, 9-30-96 WP032397 
Ver. 4.05, 6-1 1-96 
Analysis 
SECOFL2D, Ver. 3.03 9-30-96 WP03727 1 
5-7-96 
Post Processor 
POSTSECOFL2D, 9-30-96 WP023298 
Ver. 4.04, 4-23-96 

3-8-94 see WP040516 

Microsoft Excel Ver. 5 . 0 ~  various dates 
summer, fall, 

96 
Plotting and Data 
Presentation Packages 
BLOTCDB Ver. 1.37 various dates 
6-4-96 summer, faII, 

96 



Data set and information files used, indudinn name and version of all databrlses, 
libraries, and data files: 

Data Development; creation of modified hydrauIic conductivity fields for use in the CCA 

Data files that contain the results of the digitization of the mining-affected m a s  are part of 
the CMS system. 'Fhe initial files that were developed for that process are stored in the 
Gateway 2000 computer at the desk of Michael Wallace, Dept. 6849, SNL (as of 11- 19- 
96) in C:/data/pishS 
cells-in .dat cells aflected by mining from inside the LWB 
cell S-pm.dat cells afected by minittgfrom outside the LWB 

The above files are merely long Iists of each regional model grid cell number, followed by 
an identifer: 0.0 = no mining effect, 1.0 = mining effect 

Those files were converted to ALGEBRA input files for application to the regional model. 
They can be 'fetched' from the Configuration Management System (CMS) by entering the 
following commands: 
(for partial mining) 
$ libalg 
$ cfe alg-sf'd_cca- pm.inp 
(for full mining) 
$ libalg 
$ cfe alg_sfZd-cca- fm.inp 

SWCF-A:1.2.07.3:PA:Q Irtrf~rmation Only 11/21/96 



Data set and information files used, includinp name and version of all databases, I 

libraries, and data files: (cont.) 
I 

I 
SECOFL02D runs; Partial-Mining and Full-Mining Cases I 

Most files are located currently in the WIPP Alpha Cluster in the following directories: 

Partial Mining Case: F1: [FEP.RLBLAIN.NS 1 1 .P-MINE] 
Full Mining Case: F1: IFEP.RLBLAIN.NS 1 1 .FMJNE] 

I 

I I 
I 

Note # I .  For the partial-mining and full-rnining cases, TRACKER was run directly on the 
I 

output from the CCA runs. The output used can be 'fetched' from the Configuration I 

Management System (CMS) by entering the following commands: 

(for partial mining) I 

$libsf2d I I 

$ cfe ssf2d3~cca~local~rl~v*~pm.cdb 

(for full mining) 
$libsf2d 
$ cfe sf2d3-cca-local_r 1-v*-fm.cdb 

Note #2. For all cases, the TRACKER output .cdb files were too large to be stored. They 
can easily be recreated by running the track-l3.com procedure (assuming the .cdb file has 
first been fetched, if necessary, from CMS, see Note #I). 
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I . 

r 

File Characteristic 
starting CCA data 
corn procedure 
travel time ascii data, 
local 
particle tracks, local 

see note #I 

track-l3.com 
tt-r###_x.dat (X=I to 13) 
track-x.inp 
track-r###-x .cdb (X=I to I 3) 
see note #2, this page 

see note # I  

track-1 3.com 
tt-r###-x.dat (X=I to 13) 

track-x.inp 
track-r###-x.cdb (X=I to 13) 
see note #2, this page 



Data Set . . . cont. SECOFLO2D runs; No-Mining Case 

Most files are located currently in the WIPP Alpha Cluster in the following directories: 
No Mining Case: FI:~P.WLAIN.NS 11 .NO-MINE] 

Note #2. The TRACKER output .cdb files were too large to be stored. They can easily be 
recreated by running the track-1 3 .corn procedure. 

Note #3. For the no-mining case, RELATE was used to adopt an existing mode1 grid 
setup from the CCA. That setup was 'fetched* from the CMS by entering the following 
commands: 
$ libgri 
$ cfe gri-*.cdb 

The partid mining or full mining hydraulic conductivity distribution was then replaced 
with the original Grasp-Inverse generated T field. Then, ALBEBRA was used to modify 
that T-field to a hydraulic conductivity field consistent with the proper CCA Culebra 
parameter thickness of 4.0m. 
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- .  

gri-cca-mx.cdb see note #3. 
reg-cdb, reIate.inp 

corn procedure 
travel time ascii data, IocaI 

particle tracks, Iocal 

secofl.com, track-l3,com 
tt-r###-x.dat (X=I to 13) 
track-x.inp 
track-d##-x.cdb [x=i to 13) 
see note #2 



Computer alatfom: 

All codes other than the Spreadsheets and Plotding and Data Presentation Packages were 
run on the WIPP Alpha Cluster, open VMS Ver. d l .  

Spreadsheets and Plotting and Data Presentation Pack~ges (other than BL0TCDB)were 
run on a Gateway 2000 
Operating System, Windows 95 

Source Listing of Macros and Other Application Software Codes: 

see attachments of macros from Microsoft Excel spreadsheets used for SMOR Appendix 
Ns 1 1 -3. appropriate pages follow. 

These two macros are stored in the Gateway 2000 computer at the desk of Michael 
Wallace, Dept. 6849, SNL (as of 1 1-19-96) in C:ldatalparamete, as virgin4.xls, 
parmin3.xIs, and fulmin3.x;lsY respectively. 

The function of each of these modules was to read in 100 individual files that had been 
temporarily imported over to this PC from the WPP Alpha Cluster. Each file contained 
travel times for the 13 particles tracked by TRACKER for each of the 100 flow fields for 
the first PA replicate, for a no-mining case, and for the partial mining and full mining 
cases, respectively. Elsewhere in these spreadsheets the travel times were converted from 
units of seconds to units of years, and subsequent ranking and graphing operations were 
performed. 

Macro for No-Mining Case 
" Maml Macro 
' Mxm recorded I W13196 by Authorized Gateway Customer 
Sub MacmlO 
Counter = 0 
Do While Counter c 9 'Loop. 

Counter = Counter + l ' Increment Counter. 
Workbooks.OpenText filename:= - 

" C : i D A T h \ P A R A M ~ M P P A C I V I R f l W S \ R W  Bc Counter & ".DAT". Origin:=- 
xlWindows. SrartRow:=l. DataType:=xlRxedWidth, Fieldlnfo:= - 
Array(Array(0. 1 ). AmyIl2,1) ,  ArrayI24,I ), Array(36, 11, h y ( 4 8 , I ) .  - 
ArrayW, 11, Array(72,1), Artay(84 1). Array66, 11, Array(lO8.1). h r I  - 
120, I),  Artay(132, 1). h y ( 1 4 4 ,  1)) 
ActiveWindow.I.ageSmll ToRight:=l 

Rnngcr A1 :MI").Select 
Sclecrion.Capy 
ActiveWorkbwk.Close 
Windows("virgin4.XLS").Activate 
ActiveSheet.Paste 
Range("An & Counter + l).Selecl 

LOP 
End Sub 
' macumc2 Macro 
' Macm re~lrded MOM by Authorizd Gateway Custostor 
Sub rnactimeZ(1 

Counter = 98 
Do While Counter < 99 b o p .  

Counter = Counter + 1 ' Increment Counter. 
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Workboh.OpenText Filename:= - 
"C:\DATA\PARAMETRMINP-FAC\VIRTIMES\RO" &Counter & ".DAY. Origin:= - 
xlWindows. StartRow:=l. DataType:=xlRxedWidth, Fieldlnfo:=, 
Am~(Array(O.1). Array(l2. 1). Array(24. 1). Array(36. 1). hay(48, I), - 
Array(60. 11, Ana~(72,1), h y ( 8 4 ,  I).Array(96. 1). Array(l08.1). Array(- 
120, I). Amy(132. 1). Array(144, 1)) 

ActiveWindow.LargeScmll ToRight:= l 
Range("A1 :M1 ").Select 
Selection.Copy 
ActiveWorkbook.Close 
Windows("virgin4.XLSU).Activate 
ActivcSheetPaste 
Rmge("AW &Counter + l).Select 

LOOP 
End Sub 

Metro for Partial-Mining Case 

' mactime Macro 
' Macro rccorded 4130196 by Authorized Gateway Customer 
Sub mnctime() 

Caunter = 0 
Do While Counter c 9 'Loop. 

Counter = Counter + 1 ' Increment Counter. 
Warkbooks.OpenText Filename:="C:V3ATAWarameteWoO" &Counter & ".DATn. Origin:= - 

xlWindows. StattRow:=l, DataType:=xlFixtdWidth, Fieldlnfo:= - 
Amy(Aaay(0, I ) .  Array(l2, I), Array(24. I),  Array(36, I), Amay(48, I), - 
Amy(60.1). Amy(72. 11, Amy(84. I),  Array(96. I ) ,  Anay(lO8.1). Array(- 
120, 1 ) .  Array(132, I).  Array(144. 1)) 

ActiveWindow.LargeScroll ToRight:=l 
Rmge("A I :MI ").Setat 
Selcction.Copy 
ActiveWorkbook.Close 
Windows("parmin.XLS").Activate 
AclivcSheet.Paste 
Rmge("A" & Counter + l).Select 

LOOP 
End Sub 
' mactirne2 Macro 
' Macro recorded 4130196 by Authorized Gateway Customer 
Sub mactime2() 

Counter = 9 
Do While Counter < 100 'Loop. 

Counter = Counter+ 1 ' Increment Counter. 
Workbooks.OpenText Filennme:="C:\DATAWaramete\RO" & Counter & ".DAT". Origin:= - 

xlwindows, StatRow:=l. DatnTypt:=xlFixedWidth, Fieldlnfo:=- 
Army(Am~(0. I),  Amay(l2,1), Array(24, I), Array(36,1), Anay(48.1). - 
Array(60. 1). ArrayO2, 1 ). Array(84, I), Array(96, I), Army(l08,I ), Array(- 
120. 1). Amy(] 32. 1). Array(144. 1)) 

ActiveWindow.LargeScm1~ ToRight:=l 
Range("A1 :Ml").Select 
Selection.Copy 
ActiveWorkboak.Close 
Windows("parmin.XLSW).Activate 
ActiveSheet.Paste 
Range("AH & Counter + I).Select 

LQOP 
End Sub 

Macro for Full-Mining Case 
' rnactime Macro 
' Macro recorded 41301'96 by Authorized Gateway Customer 

Sub rnactirneo 
Counter = O 
Do While Counter c 9 'Loop. 

.Counter = Counter + 1 ' Increment Counter. 
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Workbooks.OpenText ~ltname:="C:\DATA\P~~~meteU100" & Counter C ".DAT". Origin:= - 
xlWindows, StartRow:=l. DataType:=xlFixedWidth, Fieldlnfo:= - 
Array(Amy(0. I}. Array(l2, l), Amay(24, I), Amay(36, I), Am&y(4B. 1). - 
Amy(60, 1 ), Array(72, 11, Army(84, I ) ,  Array(96, 1). h y j l  OB,l), Array( - 
120,1), Array(l32, I), Array(144, I)) 

ActivcW indow.La;rgeSmtl ToRight:=l 
Rangc("A1 :Ml").SeIwt 
Setwtion.Copy 
ActiveWorkbmk.Close 
Windows("fulmin.XLS").Activate 
ActivcSheet.Paste 
Ranger A" % Coumer + l ) . S e l ~ t  

b o p  
End Sub 
' mactime2 M a w  
' Macro recorded 4130196 by Authorired Gateway Customer 

Sub mnctime2[] 
Counter = 9 
Do While Counter c 9S 'Loop. 

Counter = Counter + l ' Increment Counter. 
Workbooks.OpenTexr Filename:="C:U)ATAVmete\RO" & Counter & ".DATn, Origin:=- 

xlWindows, StartRow:=l. DataType:=xlFixedWidth, Fieldlnfo:= - 
Artay(Arrafl0, I),  Amy(] 2 , lh  Am~(24 ,  11, Array(36,I ), Array(48,1), - 
Arrw(60. l).Army(72, I), Arrar(84, I), Amy(96.11. Arra~b108,1). Array(, 
120, 1). Arrq(132. 1). Array(144, 1)) 

ActiveWindow.LargeScroll ToRight:=l 
Ranger A1 :MIw).Select 
Seteciion.Copg 
ActiveWorkbcak.CEose 
Windows("fulmin.XUn).Activate 
ActiveShcet.Pasle 
Rmge("A" & Counter + I).Select 

End Sub 

Documentation of deviations from baseline data set, including rationale: 

No deviations. This FEP analysis uses only data from the baseline data set. 
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SLIMH.kP.Y: Tne Environmenral Protection 
Ageny (EP.4) is promulgating ciiterir 
io: determining i.. the M1zsfe isolation 
?got ? h i  (\v?PP) wiu comply wliLh 
:?A's o,n%*irDnmd,ntal radiation 
arotection s-andards for t h ~  disposd of 
raiioat-ive wate.. li' the . 4 d m j n ~ ~ t o r  

* - 
0: detexmines that thc MFP will 
comply with k ~ -  standarcis for disposd, 
i5en the A d ~ a t o r  will issue to the 
So-zrs*zqt of 3 e r z  a certification of . 
complimce nfnlch will allow rhe 
ernplafemen! of oznsuranjc w s t e  in the 
\ i T P  to begin, provided h a t  d l  oh%- 
s'sruto;3. reouirsn=nts have been mst  If 
e ie;zif~aSon n issued, Z?-4 u~ill &o 
r?se this fmd  rulr, to detemine i f  the 
\iP? h a  remzined in comphance u<h 
:?A's environmrxd radiation 
?mterdcm siandwds, once every five 

after the initial receipt ofwzs t t  for 
W o s a l  at the UFP. This mlem&ng 
u u  manciatcx5 by the V?PP Land 
\i'ith&,wal Sct of 1992. 
:=~~lv= DATE: Tfise  regulations u e  
eEective April -0.1E96. Tie  
inzoToiation oi c e t t  publications 
h o d  in the regula3orrs is approved by 
the Direttor of t h e  OEce of tire Federcl 
Fleg-ijto,: u 0f.4pd 9. 1996. -4 petition 
io; jutiicjal review1 of this final action 
m a :  be Eled no later than ApriI 2.1995 
pwsuan: to section 18 oi the M P P  h d  
Wi-;ndrz~al.4ct 05 11092 (Pub. L. 102- 
579). 
=DZ 'nis I N = O W ~ ~ N  COK~ACTT: 
3e*$ Fo;inSn, l d ~ ~  Ymge; O i  M a i  
05ut;: teicphone numb:: (202)-233- 
E3! 0: address: Paciiation Protection 
Djviiion, hf,zil Code 6602j, US. 
En\ironmen-A Protection Agency, 
IVairington. DC 20460. Copies of the 
Sa=lqround Information Document and 
3conomi c impact .4ndysis which 
accompzny today's action may be 
05-&ad at this address. The hgsncy 
h u  230 published a documen', 
accompanying touzy's action, which 
r-oncs in dezd to sipiffcant public 
commens that were received on the 
PTDDDSP~ rule,. Tnis docum~n:, en'Litled 

I I ,  :YO. LU I rr~azy.  re~rd21-y Y, lVYb I Rules a n 6  R c ~ ~ I ~ ~ ~ ~ ~  
r- 

"Response to Comments" mzy be regulations, asuming that an initial 
obrzined by contarring St=? Forinash. cenification of compliance hzj becn 
SUPPLEME~TARY I N F O ~ ~ O N :  issued. The Secretav of Ene ro  must - submit to the Adminisvator of EPA 
Introduction documentation or the 1VIPP's continued 
Purpose of Today's Action 

Today's action implements the 
Environrnentd Proiection Agency's 
E?A) en\.ironmtn:al radiation 
protection standards. 4 0 CFR part 191. 
by applying them to be proposed 
disposal of tcansumic radioactive 
wzste in the Wute Isolation Pi101 Plant 
C\4???). The EPP. pr~\liously 
promulgar~d 40 CFF: pan ! 91. 
"En\~ironmental iiadiztion Protection 
Standards for Mmagemont and Disposal 
of Spm: fiuclear Fuel. High-Level and 
Transuranj= Xadjoacrjve Wizsres," to 
pro\ide S-mdards that  ill apply to all 
sites (except Yucca Mountain) ior the 
deep gt0l0gi~ Ciis~~sal  of highly 
;adioactive \vzst=. Complete 
dsczipiiocs of 40 C37 par; 191 were 
pubLished in the Federal Register in 
19ES (50 3 36056-36089. Sep.  19, 
19E5) 2nd 1593 (58 Fed. Reg. 66396- 
6% 16, Dec. 20; 10C3). The MPP is 
subjet: 10 40 C?i? pzn 191, and is king 
consrmcted by t h e  Depamnen: of - 
= n o w  @OZ) near Carkibad, New 
Idexco, zs 2 potential repositor?. for the 
s2iA5 disposzi of W-s~raniz radioactive 
wme. Tne :?.A is renuired by the-MIP? 
Land M1ifnd;aud .4c: OF! 9 2  Pub. L. 
102-579) to evaluate whether the M??P 
w*iU comply with subparts 3 and C of 
40 CFR Pax 191-kmown 2s the 
"disposal regulationsw-and to issue or 
63-11. z cer"&cation or cornpiianre. Tne 
Depamnmt of E n c r s  is reo-xired to 
' submit an ap?lication ro EPD. fnai upill 

be thr- bzsis of SPA'S evduation of 
wnether a cerri5 cati on o i  h e  N P P ' s  
compliance u7i& tito aisposd 
repulatiors should b ~ !  issued. Tnt 
Deparunmi or Energy rriz? no: begin to 
emplace nansuranic u*zxc underground 
fo; tiisposai a: h e  M P ?  until such time 
u 2 certification of c~mplience hzs been 

. --- 
compliance with the disposal 
regulations, every five years after *.re 
initial receipt of uansuranic waste for 
disposa1 at h e  \"llfP, until the  end of 
the decommissioning phzse. The 
Agency will use the criteria set forth in 
todzy's rulemaking in determining 
whether or not the \14PP will have 
continued to be in compliance. 

The IIIPP wzs aurhorized in 1980. 
under section 213 of the Department of 
Energy National Security and 1\4ili:q 
Applications of the Nuclear Energy 
.4uthorization Act of 1 960 Pub. L. 95- 
164.93 Stat  i 259. 1265). "fo; the 
+==press purpose of providing 2 resoarch 
and development f a c i l i ~  to d, ~ r n o n s r a t ~  
the szfe disposal of radioactive wPzstes 
resulting from fhc deferse artivjti~s and 
programs of the United S'ats." The 
wzste proposed for disposd in the 
M F P ,  transuranic radioaytve w a e  
(?TU wzste). is wste consisting of 
materials such 2s rags. equipment, tools. 
prote~tive go,= a i d  sludges which have 
become conraminartd during aromic 
energy delh_nse activitis. Tne \ 4 P ?  
Land M1ithdrau~d -4a o e f b s  
t'amuranic wzste to be w s t t  c o n t . & i i ~  
more t hm I00 nano-curis per gmn of 
alpha-emitting radio-isotosrs. with nAr- 
lives greater than twency _y-3 and 
atomic number greater ban 92, p=i g . m  
oFwute. The Act fu.*or stipulats tnat 
radioactive V.'~SKE snali not be 
~ s w u r i c  wrste if such wzrre also 
meets the de5hition of *high-level 
radioactive wiste, hzs been specifically 
exempted from the disp5sd rsplations 
with the conrmence of the  
kdminis~a to i .  or nzs been D D ~ O V ~ ~  for 
an alternate method o: ci*&y ihe 
Nuclear Regulatnry Commission. Tine . . 
radioactive component of uaasuianic 
waste consists of man-made elements 
created during the process o;' nudear 

issued and  211 O ~ P :  requiremenrs of fission, chiefly isotopzs of piutoniurn. 
s e d o n  7 (b) of t h e  iI'LDFLand 
\'r1it.hdnw21 Act h a v ~  been satisfied. S t a t u r o ~  end R e - d a r o ~  B2si.s 
V\:ifn to5ay's rul-making. the kgrncy 
stablisines ciito-ria by whiz3 to judge 
whethe; h e  W'IP? is in compliance with 
the "disposal regulations" znd secs iorfn 
protedural requiremoats hi this 
detennination. 

Today's ac t i~n ,  40 C3, part 194. also 
apipplj~ to tho periodic r+ceitification of 
the MTUP's compliance with fne 
disposal re,dations. The process of 
p-iodic re-certirycatiw. esrablished by 
section B(f) o f h  \ 5PP Lmd 
\Yi-&d;zwal Ac:, calls for SPA to 
determine u*hether the MT3? continues 
to bz in compliance with the a-jposal 

Today's acrion. 40 CrlT paz 194. uw 
mandated by Congress in section 8(c) of 
the V?P? Land M7ithd;awal ArL Tne 
criteriz promulgated in this action 
implement only those subparts of 40 
CFR par? 191 that apply TO rhe disposal 
of t-ansuranic radioactive waste. As 
stated in the Code oiFeds.al 
Regutatio~s, Appendh C or 40 CFR part 
191 is guidance for the implern~~lmtion 
of the re,dations contained in 40 CFR 
part 191 that is not binding on h e  
implementing 2gen:y. which is EP.4 
with respect to the MPP. Appendix C 
wts dsigned to apply to all geologic 
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rcpositorir Tor the disposal of highly 
radioactive wastes. not necessarily to 
the specific site characteristics of rhe 
M9PP and not only ra Lransuranic wzs;e. 
As a result. rhe Agency found in 
developing today's action &a1 only 
some oT the guidance contained in 
Appmriix C had specific relevance to 
b e  \4ID?. Today's action has been 
guided by only rhose 2spect.s of 
Appendix C that the Agenq has 
determined. bsed  on technical and 
policy consid~rations. to be applicable 
ro h e  M???. 

Todzy's action. 40 CFR pan 194, does 
no: amerld 40 CrT pan 19 1. With t h e  - znern* lolicy Act of 1,092, Congress * 
manozt~,d ;he development of 
regdati ozs ro replace 4 0 CFX part 19 1 
Too; f i e  ?'uccz h4oun-& site only, bur 
h e  entire standard, 40 CFR pan 191. 
remrins zpplicable to the ZV'P?. See 106 
Pat. 2521. rec t i~n  ED1 (a)(l). Subpart A 
d 4 0  CrTpar i  191 applies to the 
management Q ~ S Q ~ E  nuclear fud, high- 
jovel and cans~-mic radioactive westes 
a: f ites osignated fo; the disp~srtl of 
i;?se w a i s .  Section 9(a] oi the \lWP 
L a d  i+,?'iihdrawal Act sripdates that t h e  
St:rcm? o;Se_:~ s h d  comply witb 
:%pea t o  tfte with Subpz~i 2 of 
45 C-T, ~ a z  121. Tn* Agency h a  no; 
i~?iem=nred t h s s  req&-me;lrs ig 
toizj.'s adon; 40 CFZ par, 194. but 
inrmdr to issue guidance for their 

' ' zaplimtian to the MT?? at 2 future date. 

CompLimre With Orher 3viram=nJlsal 
l a u s  me' EeEwlatior?s 

- Tnr M'iPP is r e g d a d  mag fit 
xsource Co~sasation and Z~,cove;?l 
.LC: (3CR4) m d  is subies 10 both t h e  
? ~ . t  9 licpzsjlg requirsents a n d  the 
1 ~ 7 6  djqosal rszic*lions of -ha: s;atute, - 

n? iFI.F? =us: comply wrib other 
mvironmtrrial laws, inciuding. among 
oibei s z i t u r ~ ~ ,  the C1:m Air Am (40 
U.S.C. 7LO J e: S P ~ . ) ,  fnc Toldc 
Su'bsiances Conrml Xcr (i3 G.S.C. 2601 
f i  ssq.) wl ht Camprehensiva 
Zn:n\ironmo,-d X-spans=, 
Corn?ersahor?, and Lfajitv Act 0: 1980 
(42 2.S.C. 9501 erseq.). Tnis action 
6 0 s  no: &%a lix need for DDZ to 
cornpi? v:i-jl ~ s :  a d  ell other 
z?pUcabio ~ivironmen-al laws ~4th 
rm5p5:1 L ~ E  UP?-  

. Pujijc L.lr.ojvemsnt in Today2 
-?uk,nzking 
Tne .-kqrn=y hzs si,bnlfieanr 

sr=?s to invoivr 5~ publie in the 
ruisrnakng ioi todzy's attion The 2.4 
pubLisnen an Adxznced Fotice of 
ZTODOSO,~ z d ~ a a i - h g  (.4\*R) in - .  -?may. 1093 (55 3 $039) ubich 

.+.I-:: . . .  :+: icittd public c o m e n i  on eigh: . .. 1 .  . ...:.-am% c m r d  to the  rieve3npment of this 
is$ .nk. 3% 53.4 e ~ z i n  solicited 

11. Eo. ZS / Frjqay, Februaqt 9. J99G 

public cornmen! on a preliminary draft 
of the proposed rule, in j a n u a ~ ,  1994. 
The Agency published a norice OF . 
proposed rule on January 30, 1905. 
which announced he s t u  o f a  public 
comment ptriod of 90 azys (60 FR 
5765). The  Agen y cenvencd a lechnical 
workshop in February. 1905, for the 
express putpose of solicirjng be vjews 
af bolh scientific experls and the public 
on i s s ~ s  genane to b e  rulernabng. In + 

March, I FQ5, rhe  .4gency held public 
heating in threo, cities in Eew Idaico 
to solicir public input on L?r n ~ s i r e  of 
propose5 rul~.  03 A U S ~  1. 1 E05, tha 
.4genc: re-aptned the comrnPnl period 
on he notice o:proposed rule ior an 
additionzl45 days (60 FR 29: 31). 
During in: en*tir~ cornmen; p s r i ~ d  on 
the propased rule, he Agency received 
over 10D tr*ritten public commenJlts. The 
-4gency his responded to signii?cant 
comrnmrs reto,~vad on the nodce of 
?reposed rule from borh 1i.rjn.n 
subrnissjox and from testimony at th: 
pubtic he&-inp. including late writren 
commenrs received soon the clcse 
o: tht seconti pln of the cotnm:nt 
p~icrd, in 2 d o x u n ~ n t  publisned 
concmeii3y with todry's action. in 
S~prem'D:r. 1. F95. =.4 contiuct~a z 
public meeting of the MT? iiexliew 
Cornminee of the National kd\*jsog 
Council ior Environmental Policy wd 
Te&nohg W.4CEff) on t iyep issues 
rpkvant to today's action. Buring this 
meeting. rnernbk of the public 
pro\.ided f m a l  presmtations 2nd oral' 
commsts  to b e  cornminee. See 60 Fi? 
43470-43471 f . 4 ~ ~ .  21. 1995), 

Summary oirire Final 2ule - 
:a= supporting rationale for rodzy's 

ardon, fomZ i7 the fo1lov:hg s u m m ~ ~  
and cikccssjon of principal cnangfi, is 
funher s~ i z ined .  in the aackgomd 
inionnation Document 2nd h e  
R s p o n s ~  10 Commsrs  w'nich 
accompmy today's aeaon, copies of 
which mzy bs ob'siTled zr dscribec' LI 
rhe s-a< OF this- notice. Tins5 sedcions of 
the find rule which h ~ v e  r ~ & t d  
unhanged since the rule's prop~sd w e  
ziso Wie :  s~lained in th: notice of 
proposed ntje (50 FR 5766-5791). 

Subpart k. G e n e A  Prolisjons 
Subpan .4 of thr Fmal n r l e  esubhh-res 

pro\.isions related to the m c t u r e  of the 
fmal rule irself, including. Plsrpost, 
scope and appiicabiliq: eefmitioju; 
substitution ofz l t e i i a t i \~  ~ i o i ~ i s i o n s  for 
hose promulgatsd in today's final rule; 
and procedures which shall be followed 
in communications and wriRtn reparts 
submitted by the S e z e m y  ef 3 5 r g - j  to  
the Administ-ato:. Further pmisians 
are sf? i o r h  wni ch inca.vo;att by 
reference s e v e d  ~ubl i~at ioas .  - 

Information 
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?ublita:jons so inco:poraicd shall havc 
rhr sane legal rorce and tflec! as the 
ohc: requiremenrs o l  ;he rinal rule. 

Section 194.4 dsubparr .4 perrniu p he 
Agency to specify conditions 03 Lhe 
issuance af 2 cerrification 2nd to  issue 
a modification, susp, -nsion or 
revocation of a cer~ifica~ion. The Agency 
~ lou ld .  for example, sptci* conditions 
in h e  event that rhe n e c e s s q  

'confidence in rhe \lrl?P*s compliance 
could be achieved by Lhe 
implementation ol additional mezsures. 
or if E?A ue~emines rhat ine M'i?? wi!I 
comly wish &t disposal regulariors if 
c ~ z a i n  terms of h e  2ppUtation were to 
be changed. 

T h e  Agency would consider issuing 2 
modirjcadon, scspension 05 revocation 
u'he.n~\*sr the disposal activities or 
disp-tstl system change such fnat 
signmcvlt informasion conained in the 
mosr rtrmt c~rnplimce aplicztion 
\ver€ no longer to r ? m ~  CUD. Such a 
situation n a y  occur if (1) DOE plans to 
make a sjgniiicanr chmge 19 -he 
disposd s~s t em or disposzl at~vitis, or 
(2) DOE discovers that 2 s i~nh!mt  
chnge  hu occurred in b e  dis?osal 
system or disposal activjtis: i n  e i h s  
CWE 93E m s t  iniom the  
k & n b i s ~ a t o r  in ulit ing. L'DDE fmds 
the ianer condition to DS t ~ p _ ~  hen DOE 
mist determine if z reltzse ofwrste 
from the disposzl system nu accu~ed 
or is expoct~d t o  occur fnaz would cause 
he numerical requiremen= of Lhe 
cifsposd reCdatians to be exce~oed. - ~ e l - s s  which might occur a c i n g  
rnvlagcmtnt ep%;.ations. covers6 under 
sutrpxi.4 of40 CFQari 191. ukich do 
no: relare to compliance wiih L?e 
n:sposd regulations wod6 no: 
ntsssi;ate this investigation. :io\t1e\*a-. 
5DEE conciuc~s this inveszigz~on an5 . 
determins t h a ~  such 2 relese h a  
~cc&~ed Q; is likely t o  occur, rhen DOE 
shall now the Adminiszator of this 
fact zn6 immedtately cezst emplacinn 
wrsk in &e V i P P .  in such siaations, 
the A5mbis~ator vld der-mine w-hich 
of three actions-mociEcatiwl. 
suspension or revo~ation-u~iU b2 
appropriar% Any modifications and 
rwecations issued by P.4 would art 
h e  cerLika;ion issued pursuzn; to 
seaion S(ciJ(1) of fne U?PP Land 
14;ithdrzv;al Act and mwt be conducted 
by rulmzking under section 553 of zfie 
Pld-stii~ve Procedure A c t  See 5 
- u.5.C. - 553. .4 s~lfpension m2y be issued 
a: any rim-, ar the .4dminisrazor's 
discretion SO zs ro prornpdy adaess  any 
p~rentizl &eat to  public healb. A 
suspension shaU remain in place until 
such time w DOE shall have e5tcted 
rern~diatiocs u necssa. .  to re-stablish 
tit M P P ' s  cornplitnce ~ l t h  the 
disposal ieoulauons or until 53.4 will 
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have rnodi5ed or revoked  he included in  prc \ . io~s  cornplianrc 
cmificat ion.  DOE shall no1 restart applica:ions, provided rhar rhc 
cmplacing wesre in the \'ItI?P until the information will havc rczziaed true 
kdminisvator nolifies DOE in writing and accurate. The current compliance' 
that rhe sus~ensian has been lifted. a~illirarian should clearlv reference 

Subpar B: Compliance Certification 
and Re-eem'fication Applications 

Subpart 3 of she final rule sets to* 
requiremens for the format and eonteal 
or compiiz?ce applications. Section 
194.1 1 o f z h ~  Gnal rule stipulates thal 
302 m a t  submit a complete. 
compltance appbcation before the one- 
vear, s:arutoT review period shall 
ionmrrrce. 5s- Pub. L. 102-379. s=cllon 
6id)  (I]. Shoujd DOf's *itid submission 
be ineomple;.i. the .4dministra;or will 
expiain -jle nature of t he  deficiency and 
lanil! requen D3E lo submir i~lrlher 
iniomzsion mril  the Adrninisuatoi h i s  
noti;?td ~e S t r re taq  that aU rnateriz?~ 
neressaq. for 2 complete application 
hzve bcm rectii~ed. T h i s  process will 
exme ~ i a i  the Plgency's one-year 
~ e r i o d  v:iU be devored ~xclusively ro 2 

suSstulrive. m=aningfuI ~ e \ ~ i e w .  This 
?r~\.ision applies u well to the 
cornplitnc~ applicatims p~iodically 
sujrninei by DOE 10; re-certification of 
cnmplimce. Once the Administrator ha 
~ D L ~ P G  the S e c r e t q  of Znz r3  that 2 

Z D X ? ~ P ~ E  com$ianee appliczuan for re- 
c~tification nzs fieen rece,i\led. tho- 
.4g~ncy wil! commence t f ie s h  month 
r$vitul p=rioj zs provided for in secrion 
BIfl ~i ti3= i 4 F 3  Land V4ithd;awal .4m 
Se:tiorr L94.12 requires that 30 copis of 
h e  eomplimes a?plications and any 
arcompaiging materials shall be 
su'bmitfed ro h: .4dministnttor. Section 
L94.13 requires that compliance 
2?pficz=ions bz aceompahied by any 
reier=nred mateit&. unl-ss su d! 
matp_ri& 2re genmdy available. 

Seztiaa 101.14 o:tho- Fmal ru le  Lists 
hos t  elements which ~e .4gtncy 
reorrires to bt in 2 complete compUanco, 
a?pli cation, in gmeial, compliance 
rp~lieaiio~s mu! include information 
reievmt so d-m~rstiating c~mpliulce 
~5th eazh OF the jndividud sections of 
~t find d o .  The A,oerrcy intends to 
publis'n Tmdl version of the 
Corn-~liznce :4pplication Guidwre 
(Z.4G) a; 2 lare: date to provide d~raiied 
guidance on t h e  S U D I ~ ~ S ~ D ~ ~  of a 
rom?i ere compliance application. 

Settioa 194.35 of fie final rule 
speaies  rhat DOE must submit any 
ajliitiondl iniomacion that will have 
besn ga*kwed during the elapsed five- 
y e s  perid and h a t  is relevant to 
zompiiul=t uirh the disposal 
re-daci ons. To faditate the Agenq's 
re,vi=n1 of cornpliulz= applications for 
;.e-ecrsrztjon, todey's fmd d e  
stipuiares ti72t DOE will not have t o  re- 
sa~rni; i n f~ma t i on  that will hzve been 

sikh inlormarion so thai h e  Agenr~'s 
review or the secrion i n  qusr ion  can be 
accomplished expeditiously. 

Subpan C: Compliance Ce,%'fic2:ion 
and.Re-c~rrficaric 

Subpan C establishes the . - 
requirements tfial apply to rhe 
performance ~sessrnentt urd 
e~mwlit,:t xsessnen's Lki will be 
csed to d~monstcatt com?liznce with 
the num.rical requiremens or tnr 
disp~sal regulations. In a5dition. 
sub;ran C implzmeau 'Sit six  x-su:wtt 
requirements of the dis?cszl regularions 
&id also establishes ssv:n gtntrzl 
requiremcns in 55 194.21 h r ~ u g h  
I 54 -27 wnicn m u 1  be m=i hg d i  
portians of and a31 acthities tssociated 
!~,-iLh compliance applications. 

Seetian 194.71, i~specLi~hS, p t o \ ~ i d ~ ~  
=A wirh right of inspecion of all 
activities a; the M'JPP and all acthVi;is 
I ocated 05-sire Hhj ch provj d c 
information included in compliance 
zpplications. Tne Agency will conduct 
p=;iodic insptnions. bob  ~mouneed 
and unmnounc$d. to vtr i5  the 
ajequary of infomarion Lx lu i ed  in ~e 
cornplizxe a?plicatior.s. The, .Sa,cnq 
may conduct its own h b ~ i 2 t ~ ~  TESTS, in 
parallel with those conducted by DOE, 
se 2s to conilnn the  a iequag  oi the , 

techniques emplo>ed at those facilities. 
The Agency r n q  &o inspe:: any 
rt lwant recorcis kept by DOE. including 
those records required to 'os geneiited 
?ursuai~; to rodzy's action. 

Sedan i 94.22. qualic s s u m c e  
(44). sets re~ubern%% fnai 2 ~ 2 1 ~  to 
data w d  iu'omatioi-i collected rs part of 
the !I?? pro-. Tine A g m q  zcquirs 
q u i l i ~  ~ s m c ~ r o g ; . a m s  to be 
impltmwttd, 2s sDDn zs ?ncticabi~ 
afcer .4?ril D. ?E95, that rnm &-, 
r = q u i r e m p ~ ~ ~  of the .her jczr !  S o t i q  of 
Iderhaqid Engineers (.4S1G) ''Quahy 
.bssurance f r o m  Requiremenrs i ~ i  

Nuclear FaciLins" (NQ.4-j-! 9E9). 
.4ShE's "Qudiy  Assurwl:~ 
R~qrtimmmts of Compum for 
Surlear 'adlit?. Appiicatiom" {naf, 2.7 
o:NQ.4-22-!,09D a d d ~ ~ l d u i i  LQ . 4 S E  
NQ.4-2-I9E9), and AShE's "Quzliq 
Assurance ReaYiremwts i ~ r  she 
Collection of SdenriTc m d  Terhnical 
inf~rrnation en Sire CharacrerPzation of 
Wigh-Lzve1 hTud-2 Li1zsre 
Repositories." wQA-3-1989 edition), 
excluding stetions 2.1 b)" 2.1 (c) and 
17.1. Section ! 9 4 5  ofthe final rule 
incarpo~ates these three publicarjdm by 
r&renre. Tnt Agency bclfsves t i a t  
AShE's s:mda;& o f i s  most 

l i u j ~ 4  2nd iiegulation5 

comprehenri\~e and specific sel or 
requiremenls for nuclear fac i l j l ia  and 
h-2~ rhertfort: usrd rhese standards in 
place of establishing new1 requirements. 
Para~rapfr (a) (2) of 5 194.22 requires &at 
DOE musl implerncnt a quality 
assuranre program that me=B the above 
bree  sets otASh/lf4s requirements Tor 
sc\*cn speciljc program elements of  he 
i4'j??andiaranyotfiersystem. . 
struaure. component, or acrj\-ity 
impor,anr to the containmsnt of ware  
in h e  disposal system. 

Datz tnat were collected ptjor to the 
implzm%niarion of the  above progTms 
mcst ziso satisfy qualiy zssuiance 
requi;ements. Any cornpliafice 
applica:ion must demonst-ate, subject lo 
fn? a??ro\d of the Administ-ator or the 
.%dmlr;istraror's authorized 
represmtadvt, that such date were 
qulli5ied using one or more ~f the 
iollav:ing four mebodelogies: (1) Use of 
a meti.lodology h a t  is subsmtiAly 
t?oui\.aienr in effect to the t ! e e  sets nf 
. 4 S l E ' s  requirements; (2) peer review 
h a t  is compatible with NLXEG1297; 
(3) corrobo;ating date: or (4) 
confmatnqf resting. The Agenq 
bel i tvs  h a :  each of r h s e  latter tirrep 
me'Ao& pravjdes a means of inferring 
the qudiry oftire eldstino, dzta by 
subjecring some zspect of that aata ra 
additional scrutiny. Peer relUiew 
in\toives 2 crit ical evaluation by an 
i7dependmi review group of at: 
ad$quaep with wh ih  the ex-p~,rimenrs 
us2d t o  acquire h s  data were plzmed 
and conducted. The use of corroborating 
dazz evzluares t h e  degree to ~~hi5-1  f ie  
fix is tin^ aa:a agree with daa g-nemted 
from similar work that h u  &ready hem 
publisnd in scientific journds, along 
with an z~praiszl OF the lansr's qualiTy. 
Conf~mato iy  tsting invo!ves reptaring 
z mall'ponion OF the expe_*ens, 
using qualigr asuranee methods that 
me?; L-IE requirernms of AS3Es . - 
standards, a d  comparing the resulting 
dam to h e  data in question. in the ltst 
nvo Axernate m~thodalogies. the  Jwel of 
zpatmen; between the &=ing da;a and 
the  corroborating or c o n f ~ m a t ~ v  data 
pr0vjoe.s 2n ~b jec t i ve  mosure t0 2.SSESS 

tilo qudiry of the existing da-a  if only 
-31 par; HI quaiig+ zssurarrce p r o m ,  
bcrh fa; existing data and da;z that has 
ya t n  be colle;tzd, must s s s s  the 
accuracy, p~ecision, r e p r e ~ e n r a t i ~ ~ e n s ~ .  
cornple~enss and compm'bility of data. 
TO \*@rib that th: quaEiql z s s t l m ~ c t  
~ o g r u n s  satis j tho  requirements of 
&is sscrion. tne Aciministrator will 
conduci inspections which may indude 
survefilmce, audits and management 
systems reviews. 

Saction 194.23. models znd cornputzr 
codes, SETS requirements for -he rnodtis 
and computer codes used jr7 
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perromance usessmcnts and k.nowledge to determine th, * lvas~e 
compfiance zssessmenu. Compliance characteristics. The level of accuracy 
a?plEcarions must demonstrate  at needed in tlr4tsle characterization is 
performance assessments and derermined by the degree of accuracy' 

a compliance 2ssmmenu make a Eogiczl zssumed jn the compliance application. 
arogr-sion from conceptual models to A was1e characterisric, ts defined in tfie 
mathematical models to numerical final rule. is z physical or chemical 
zodels and finally to computer models parameter that serves as a qrtanri:ative 
and codes. Complimee applications input to performance usessmerrts or 
must providz infomation on and compliance asssrmencs. examples d 
descriprjons of models and computer which are solubili and compa;;ibiiity. . 
codes which will permir the Agency ro DOE mcst conduct an analysis to 
conduct a revieuv of the modeling identi@ and vsess h e  impact on long- 
zpproach. tfi~oretical bass, and h e  rzm psrfomance of hose wate 
m e r h ~ d a l o ~  employed in developing cha;act:ristics which iniiuence the 
*e list of processes and events used to containment of wute in h e  disposal 
su?port rfie compliance application. system. This section of the final rule 
Compliance applications must include lisrs specific charattpristics nrhitn must. 
evidence that  all  computer codes . a: 2 minimum, be included in int 
comply with rhe requirements of part analysis. 
2.7 of ASWE'S NQA-2a-1890 ?he fmal rule requires DO3 to 
addendum. establish finirs on the quantities of 

Tne, Agen? jlnrends to conduct riserent "wute components," such 
dttailed reviews of the  tampurer cods CIIIIUIDS~W, metab or activity in curiss. 
esed in performance and cnmplianee h a t  rnzy be proposed ior disposal and 
zwessrnenrs, since i t  is the resulrs of emplaced in the MPP. -4 wute 
computer codes themselves that wjll be cDmpontnt is distingnishrd from 2 
compared to the nmeri  cal v;zstc cha-arteristi c in that the forms: j.s 
~quiremenrs found at sectien 13 of 40 an zmavnt ofa type of w2sre prPseat in 
CZR part 191. Compliance applications t ! e  xo:d inventory- oxprwed ts 2 
r;ll?~r prwide: Dscriptinns of the volume, m w  or weight (0; c u r j r ,  L? 
ktoretieal b a c k ~ ~ m d s  for model t h e  m e  of aeti\~jq+-u*fiereu the iaxer 
27d tfie method of arrdysis or 1s any parameter b a t  describes she 
zssessment: B lins-by-line listing of physiczl, chemical or radiolozic 

-+ . ;odes. w'nich may be suSmiae2 kn propenies and behavior of some or a l l  
~ismtronic formar: a djseussion of the ofthe conDLainers o f ~ ~ ~ t e . P o r  examplp,. 

. i r e a m s t  of correlation berween 2 container of waste migh~ eontzin e 
parametezs: and other infomation given qum~ry of &dating agents. . 
n e c e s s q  to permit the -4genq to which are a waste component . k t  

C D ~ ~ U C ~  i~ reliew. Upon request, DOE ex-ample of E correspondhg wste 
mllst provide h e  A g t n q  with the cha-acteri~tic is the soiubih3 in 'orin.- of 
m p m  m conduct its own simdatims. the ;.adiontldidcs in 2 con*&er. T i e  
Tne final rule requiref that any find rule requirs h t  DOE esta~lisn 
ta;nputer 3% and hardwae that %.ill upper oi low-; b i t s ,  u appra;mat=, on 
be necss&T ior performing simulations L k  t 3 d  mounI of ea* v;2ste 

$fi maae avdable ufi*Jlin 30 d q ~ .  component h t  may be empiaced for 
of z sequesr from rhe Adminis~ator or d i c s d  in the RP?. A lower 
tire .4hhiscator's author'ized mignr be specified for gas-genering 
re?restntatitje. wzste components, and m upper limit 

Seerion 194.24. wzste - m i g h i  be specified f ~ r  ceUulosics. Tns 
dnaracteitioa. hzs boen re\+sis..d in the final rule reuwes that  t h s e  upptr m d  
Lid rule. A d h ~ i o n  of the rationale l o w ~ i  MIS be established b==d an the 
ioi the ci.lmg~ i~ contains13 below h to-d inventory proposed for disposal 
~e section of rhe supplemen-- such a a 1  the rsults o i  a p,, D ~ ~ m c e ,  ' 

iu'orrnatinn, "Principal changes in the e s s m e n :  urill comply with t h e  
Faal rulz." The Gnal rule r=quirs DO? conrainm~nt r e q u i ~ ~ n ~ n s  of 40 CFR 
to identify mu describe quantitative ! 2 1.1 3 when thesf: values are tsed. 
irjomari ~n on those phyd cal. chemiczl F ~ i o m a n c e  assessments and 
t i d  rariiolo,oic characteristics of tire complivlce zsssmznts must use i51e 
-*st: h a t  can infiuence disposal vzlues ior each waste characterislic ts 
Tst5rn pcrformmce. Tie Agency does each would exist in fnt disposal qsrem 
mi expec; 0: require *hat every drum of s u m i n g  that an amount of each waste 
zamumnic  mszste be opened in an efFofi component equal to rha: component's 
t~ provide an ~ d a u s t i v e  upp: or lower limit 2s appropriate. 
fffa-aesization of the contents. Rather. werz emplaced in tito, MW?. As waste 

.::+: - 3 ~  Agency exFe=w that DDE wliu . .  . is emplaced in rhe MriPf ,  2 nv ln ing  toral 
.- ;::. - - % ~ p l ~  druns o: wwre to the ex-tent . . must bc kept of each wste component. 
+. .+l-,s:ssay and will combine the  result^ The_ find n d e  requirs d~d tht ouantit)' 

v,t.ih other infomatinn such u process of each wvte component that hu b ~ e n  
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cmplared in the reposiloql shall not 
cause L i t  upper limits 10 be exceeded 
0;. 2s appropriale. shzll n D r  preclude 1l)e 
total ernplaced quantity OF any u + w e  
eQmponeni from evenruzll~~ reaching its 
lower limit. Compliance with the lower 
limits shdE be demonsrra;ed by DOE 
using information on the  v.-rste loading 
stheme. the t ~ t a l  amount 0: h a t  wzsre 
componenl *at hzs been emplaced.in 
the disposal system to dale, h e  rota1 
unoun: of t h a ~  waste cornponzm lisltd 
in the total war% in\fenzov described in 
!he currp,n: compIimre rppllcation, and 
h e  amount of &a; was~e component 
h a i  srill his  yet to be gsntrated. DOE 
mesr establish 2 system of c ~ n u o l s  to 
veri? fhar t!is requiremen: w.ill be nrt 
end shd l  submit dacumtaiarion 
dtrnonstiating h i s  wirh m y  compliance 
application. 

Secrjm 194.24 &O repuires that 
ptriomanct zssessments and 
compliance zssssmenrs si;;rll' be 
conciucred in aecorciwc: with ~e w u t e  
loading p~~cr?du-es and schemes ka:  
will be m p l ~ y e d .  Lr a wste  loading 
s c h m e  i s  ROT includltd in t ire 
cornvlimce application, fne 
periormmct usssmenrs  mr; 
c3rnplianct. as-srnena me,: a s s m e  
hat  t h e  con-&- oTwut= L~D, 

rzndomiy empja~ed in fns ll\IIZD?. T n a ,  
for exampl~, DOE shal~no:,~sswn~ 1h2: 
~E WWP components mci 
chimatiistics are evenly dirtributtd 
hrouyhout l i -~e  r e p ~ s i t o ~  unless 2 
pro?osed loading scheme  at wodd 
eaas: this ro occu; h u  beer! included in 
th- currtn; compliance ap~li=a'cion. - I ne fma! lvlt e x ~ m *  k e  

rsquiremens of 5 194.22. or? qztalir\. 
i?Ssu-arrc., to pro=ess i;noufi=5n:! 
atqui-ed and ~ s e d  dcring v;zs:e 
charact%-diion activiti-. Tne Fmai mls 
s p r j f ? r  fia; h e  to-A alventnro? of 
wzste propos~a for disposal in IIe MT?? 
must eompjy with the hi ta t ions  on 
t-arsunnjc w s t e  found in h e  W P f  
imd R:~fndrawd Ad.  Tnc I'ma3 slllc 
mables h e  kdmhisrsator to WE audits 
mc! irspeetions t o  v=% compliance 
with t h e  wzste characterization se:tian. 

Sechon 194.25 of th? fmd rule 
sp.---Xis requir-~n~nts on f u m   are 
assumptions. Tne .Qancq- recophts the 
inherently conjectural narur* of 
s;ltcifications Dn fururf: states 2nd 
wish% to minimize  such speculation in 
compliance applications. T'ns .4gm 7 
hzs round no acz~jxabla meihodology 
that could make reliable prejiiztions of 
zhc futur~ sat?  of sodev, s~enee. 
languags or orhpr chatacteritia of 
iuture mankind. Tne f r g m q  ODES 

beliwr he: esablisined scientific 
m~foods couid make plzusiblt 
prsdictions regarding fit ~UFL-E state of 
three c l z s s ~ ~  of narural prucessss. 
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~ E T I P ) ~  geologic, hydrogeologic and 
ciinaiic conditions. fiente, h e  final 

requires that perrormance 
zsstssmens m d  bmpliance 
zssmments shalt include dynamic 
malyses of geologic, hydrogeologic and 
climztic processes and events that will 
cvol\le over the 10.000-year regulatory 
time frame. DOE shdl 2ssume b a t  all 
o;hs present day conditions will exist 
jn he ir  present stale for the enlire 
! 0.000-year regulatory time frame. 

Section 194.26 sets requirements that 
2p?Iy to expert judgment. Typically, 
exp~njudgmmt is used te elicit mlo 
;?gs of information: (1) Numerical 
\.dues fo: $aruneten (variables) which 
u e  mevurable only by -experiments that 
cznnot be conducted due to limitations 
or erne, rnoxj* u r d  physical situation: 
md (2) essmtially unknowable 
infomation, such rs which features 
snodd be incorporated bro passive 
i?.s=ixutionzl controls that will deter 
nunm h ~ u s i o n  into the repos i to~ .  
Qndiry  zssurance must he applied to 
expefi judgment to ve* that the 
?ro:edures for eondu cting and 
doxmmting h e  expert elicita3on have 
b ~ c n  fallowed. The final rule prohibits 
~ 4 2 ~  j.sdcpent from being used in 
?lace of experimtnral dam unless DOE 
a q  ?rovide a justification explaining 
\r.b h e  n e z s a q +  experiments could 
no; be conducted. Expert judgment may 
substitute ior exp-ental oat2 in those 
inst27ees v,.here L i m i ~ t i o n ~  oi time, 
r=s3urcs Dr phjsical serting would 
have 7redtlatd the successful and 
timely colle=tion of data - 

I nt complivlce application must 
p:o\Sde do,-mentation which 
o-monsmrs that the experts have the 
n e c s s q  ql;aUzations for addressing 
5 e  nu-stions and issues put before 
hem. Compliance applications must 
q ! z h  t h ~  connection bemeen i3e 
auszion pmtd to *e exrert panel and 
~e manner in which the final EPDR of 
5-15 pzne! is used in fit compliance 
z?plication. 3-1ese reouirements hzve 
be- indudeti to prevent any misuse oi 

j u d p = n t  2s might result irom 
h e  mt of *the remh of one elicitation 
process in m e ;  to z newi and separate 
nustion that was not posed to the 
%pens ant; io: which. if s k e d ,  the 
cxp=-ts migh; h2ve provided r difierent 
WWEr, 

3 e  Tmd ruIe places requirements on 
Lqc composition of b e  expert nand, 
iiiciujing ~e fraction o: panel members 
v*ho x e  no: employed by DOE. Ar i w t  
nvrj--;nirds ~f rhe =.ptm sirfing on an 
s.?rt panel shall not be employed 
directly by DOE or itS contractors. 
tjaiv=,iv prof*~~iS with g r z n ~  from 
DDS for res-ach not related ro t l re 
\IF? wili not be considered employees 

or contractors of DOE, nor will the New 
Mexico Environmental Evaluation 
Group and the National Academy of 
Sciences' Board on Radioactive \Vas~e- 

. Management and R11PP Pznel. In 
exceprional instances, DOE may use zs 
few as one-hird non-DOE employees if 
a sulijcient number of non-DO5 
employees cannot be round. DOE mcst 
submit documentation which 
demonstrates thar a sunicient number or 
non-DOE expens were no: avzilable. In 
the proposed rule. the Agcncy had set 
this minimum at one-half of the expert 
panel's membership. i-io\ve\le-:, b e z ~ s e  
of b e  pemzsive effort of DOE in ;fie 
fields of highly radioacfive wxte  
disposal and actinide chemisq, the 
Agency has lessened this requir~ment in 
rite final rule in striving to balance k e  
importance of technical exp~rrist with 
b e  netd for the advice to be impartial. 

The section on ex- tn  juogrntnr 
requires ti.lat the public bt given int 
opporruniry to present information to 
the exp- panel to allow the public's 
views to be incorporated in the exyen 
juo,pent process. This requirem~m ~ i l !  
help prevent an inappropriately narrow 
spectrum of background iniormation 
from bring presented to the experrs 
wnich mignt hzve slmted rh- a outcome 
of thp, elicitation procss. 3 3  section 
also ie~uires  that the elirkation p r o z s s  
ne well d o m m t e d  so s to 
demonscare a l o g i d  progfksion from 
the first statement of the issue given to 
the panel members to the combination. 
and preseri-ation in the h a l  repor. of 
the elicited results. 

Section ! 94.27. peer revieu., hzs been 
revised in the fmal rule,.The rationzle 
for these changs is discusstd in the 
s~c t ion  of the S U P P E E K A 9 Y  
INFORNIFTIDN, "Principal cnmges in the 
fmal ru l~ ."  Given that decisions in the 
field oi hizhly radioactive v;iste 
disposal are  inherent!^ fim-of-E-kind. 
the Agenq is requiring peer review so 
~ a r  others working in the field can 
conGrm the adequacy of t ime  decisions 
and interpretations. Tne fmal ru le ,  
requires DOE to conduct pear reviewv of 
thee specif~c eltments of h e  \4PP 
program. In specific, the Agmcy hu 
required p=et revitnr of the conce?tual 
models thai DOE selects and oweiops. 
w v t e  cha-acte~ization zssesrmmts and 
the study of engineered barri~rs. Tine 
requiremen; for peer review of 
concevrual models will e*ich DOZ's 
proess  of selecting and devo,loping 
conceptual models vlh e broad 
s p e c m  of scientific viewpoints. W u t c  
characterization is a field in n+lieh 
many new and preced~nt-serring 
r tchn iou~~  will be employed in area in 
which no s:andardirP,d prartice -&IS. 
Fern reviewt of w-zste characte;itation is 

indicated due to the imponance of a 
knowledge of the physical. chemical: 
an3 radiological state of thc waste in 
predicdons of h e  long tern 
pcifomance of h e  disposal system. 
This section. 5 194.27. requires peer 
review 10 be conducted of &e study of 
engineered barriers so w to ensure that 
thc  best possible information is 
provided to DOE on the selection of 
engineered barriers. Additionally. this 
s e c ~ o n  requires compliance 
applications to include documenraiion 
oi any pc=r review actiwties that DOE 
may have conductza apan from those 
required by this rule, induciing those 
activities whch are similar to peer 
re\~iew. such rs the revie\tts conjucred 
by the \?TIJ Panel of the IQatiaal: 
Acaoamy of Sciences. 

The .4genq1 is requiring that pew 
review \vnich occurs subsequznt to  the 
promulgarion of today's a d o n  mu be 
conducted ateording to the guidalins- 
of X7XZC-1297. Tne fmal rule 
inconorates h nublication 'n\. 
reierinc~. zs spehfied in 5 19415. The 
spetEc requirements in hQEEG1297 
tha: discuss for which activitis Peei 
review ~ n o u l c  iie conourttd do nor 
apply, nor do hey oupsedc the 
reqllirements of the find rde .  pep_; 
re\.itw ~lhicn if- been conducted prior 
to rocity's arriqfl-must be documented in 
compliulce applications. Such p a l  peer 
review activities mu:  coniom to either 
h'UPZG1297 or to an alternart ser of 
criterion which are subsmazljy 
eauivalsnt in efiect to h m G 1 2 9 i  and 
wkich have been approved b ~ .  h e  
.4aministrator. 

Sections 194.3 1 through 194.34 of the 
fmal rule implement the n u m a  ral 
con-ahmen; requirements of 40 C 3  
131.13- %:tion 194.31. wrhicii prcri~ids 
insmctions for scrtino f h ~  rel-9 limjs 
of a?pendk k of 40 C?Z pa= !El.  h s  
been revis~d from the proposed mle. 
The rationaie ior Snis change is 
ex-plain~d in the settion, "Prinzipal 
changes in the h a l  rule." Section 
194.31 now sptc5es *at t h e  release 
Limits 2 r e . t ~  ~e d~ttnrrined bzsod on ?he 
total activiq, in curies, of r-ic 
w s t e  present at t h e  tims of riimosal (2s 
deTmeo in 40 C 3  191-2). If 137% activiv 
of 2 wrsre con-&= is xsayec prior to 

tims. then the h 0 ~ n  rats of ds-y 
ior thr iadimndicies in the conainei 
should be used to calculate k e  activity 
of the w s t e  w it will eist at fnt 
anticipated time of disposal. 

Section 194.32 st ipdats tha; 
pefiormance assssmenrs shall indude 
~ 0 t h  namal  and man-made processps 
and events u;nich can h 2 v ~  2n e f f c ~ :  on 
the disposal systzm. Ptriormm== 
zssnssmcnu need not i n d u d e  those 
processes and evenrs which h w e  2 
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probzbiiiv of less than 1 in 10.ODO of appropriate for use in representing the performance asessmcnE mest assume 
occurring during the 10.000-?ear efTects of mining. Compliance that Lhe single mining ei8cn: o:curs 
regulatory time frame. for  the purposes applications must include 2 discussion the start of that cenruc and further 
of this screening requirement. processes o: the rationale and experimental data zssume that no mining will occur 

. and events must be anal~zed in the most which suppon the hydraulic hereafter. The Deparment may elect to 
general formulation possible: for conducti\,iy values chosen 2nd the use an alternate meti.lod for calculating 
e?:zmple, rhe probabiliry of dissolution efiecrs of mining on the range 01 these the point in time 21 which mining will 
must be sei equal to the probabiliry of values. The .4gency further recognizes occur, provided that such me:hod 
dl ~ p c s  of dissolution occurring that some parmeter other than \s1ouId not, on a\*eiage, predict  at . 
w~u.here  in the Delaware Su in  during hydraulic conducti\,ity might be . mining will occur ar tines later ban 
b e  regulator). time frame. Performance demonstrared to incorpo:aie. equally or rhos. calculated using I h e  rne&o5 in rfrc 
rssssments should. however. conduct perhaps bett~i,  ri.Ie potentizl efiects of final rule. 
separate analyses of the diflerent mining in performance ssessments. The final rule specifies Lqa: mining 
5issolotion fronts wthjch occur in the DOE m2y elect to use anolher should be zssurned to occur witirin Lfie 
%laware !~ZSLZ SO 25 to account foi tho- paramcler. pro\.ided ha: D3E can conuolled arez, with $5 size z n j  shape 
oifiren: hydrogeologic chamcterisrics drmors~%to, h a t  the use of this other of b e  mine conforminE to eds3ng or each. pa;arno,ter is equally oi more miner21 d~pos i t s  that are similu in Tpr mPe=t to man-made Procases z?propilalc than hydrauli c condu cli\*ir) 2nd qudip. 10 base exL,.cIed in he 
L?G evenrs, perf0mEmce 2ssSSmenU in the pptential efiects of Delawue 3asin. ?he .~..~nq. bset! h i s  mcst include the efiects of drilling . =.- mining on thr disposal system. Pt.muanr requirement on a co;.slao,iatiDn Of he r''rnU acavatiOn Some to 5 184.34 offne final rule. perfommce 

physicd natwe ofmining ac~,,i;i+r. naiural resources in ihe vicinity of h e  ,,,,, First, tfie Agency assumed ti.lai the size \jp? can be -*acted minhl .  *nso, across h e  full range O ~ V ~ U S  h a t  nWe 2nd shape mine will be diciated by . narural resources lie ulthin the geologic been eiabiished for 211 mce-n 
iom2tions found at shallower ~it.pths ,,=iabl3, including be hvhulic 

t;qt size 2nd shape of ~t minerd 

tnvl h e  tunnels 2nd shah of ti.le doposjrs that are to be ext;acced ~vs.ith 
conductivity or the Cuiebrr dolomite 

repos i to~  and do not lie \le_rticzliy mines being alike. ? n ~  minerd 
estzblished u discussed above. - tbove tbe repository. Were m i n i n ~  of cieposirs that \i.ill be minad in &p, futEe -. 

t;lse resourcs to otcuy, t& could alp; 'pscifis nay consis: of rninergs of cu;ren; 
zssumptiozs and methods tha; shail be economic inters=, or of mated& not ~e nyarolopic ?ropefits o; overlying 
osed in P P - T ~ O T ~ ~ ~ C ~  2sSsSnen;S to i3mations-including the most ~ s e f d  D i  \.&liable h pres~ni-62y terns. 

~ r s ; n i s s i \ ~ e  laver in th? dispcsal accounr ior -jle sfiects of mining. .& I V i ~ o u t  inowledst of wna: ht.se futurp 

syst=m. the Culebiz dolomite-so zs to \*;ith d f l i g .  the historical record of ~E rsrrurces might b% anempt ro 
ePh.r " j n c r e ~ , ~  o; a e a w c  grounG-ware; p a t  100 y~ars '  mining a:ti\Sq in fit predict the size and shape of b e  

. irz~el times to t h e  accessibie Delaware Brsin provides a rersonable zssoriaf~d m i n e r a l  deposits would be 
mviromanL Fo: the p q ~ s e s  oi b a i s  for predicting the nature of future s?eculative, as would my anempt to 
m3d-ding these hydrologic n r o v e ~ e s ,  mining asivity. Accordingly, the de~errnine t h e  size 2nd shape of ~e 

t;lis can be weli -4gency e-ed tbe records o i p u t  . m i n s  rsfid to e>rtac: t5em. Ths .4yency 
rr;&ing corresponding chan~es in the 

mining of mineral r s o u r c s  in the further recognizeti that inoividuzl mins  
,.alus for the conducriviv. Delzware Eesin, using datz supplied by are oihignly i~egulai snapt znd ri.lere 
-. Jne .4,00Jlc,, conducred re,.is,, t h e  U.S. Bureau oiLmd ?uluragement. is e v t T  rezson ro believe rha; deposifs 
';7t Cata and scien*Sc literawe Tne Agenql found that the uea! extent of minerals -Az: are mint6 ir; <IF_ fu:urt 

d3cllssing he nining can induce O: r n i i i n ~  in b e  imrnpdiare liciniq: of will also va;r. in size ma 'De highiy 
ir; 5-e nyckologic propenis  of z \VF? over i 7 ~  ? s t  1 DO years covered irregulai in sna?e. Thr: .+.,oenc?- belie\~es 
ionation. Bsed on is review1 of rortghly one psrcent of the land are2 6; . that no logical math=ma~cil  s:h-me 
a d a b l e  information. tho, Agency the entire Deiaware Srsin urd used this exists tha: could be u n d  to predict the . 

expects that mining can. b somt idormation to predic~ the likelihood   or en ti ally wide, \.uier).. oiskps and 
inxmces. inrrezse the hydraulic thai a mining even; wodd  occur in highly irregular shapes. h lighf offis 
candus\iO' o,,erllhg formadons by succeeding centuries. .4ccording?', the qeculztiveness anu marhema~cal 
22 a 1,000, dhmgh "nmd ruit requirs peiomance diEculry, the kgenc: nu chosen to use 
m&c ,-; eve-, negEligible h a n g s  cm zsS"Ssmen" to SS-e f i a t  in sen exkxing min%ra! deposits zs "stand-ins" 
Z&D be expp_;tp_j to o;t=. Thus. b e  c s t q  a k e ~  dosure of rhe rep~sitor?:, to be wed ;O determine thc, size and 
i r n~  *e req*DS DO: comidp,r tne &err wil! DE e ! in 100 chance That ;? shape of the unhouln mined  deposits 
G e z s  o l  mining in perimurco,  singie mining event will occur within that might be mined in t h e  fume.  Tntls, 
rss-ssnents. in order to conside: the the connolle6 arez As explained later t??e f i a l  rule requires pe5ormimce 
z7e:ts of minino in perfomance ir, this section, th? v s u r n ~ d  mining zfsssmenrs to zfsume h a t  211 t??e 
zssosrmo-ns, $2 may use h= loation- event wouid rOmove all oftire existing presently known minerd rsources 
sprciic valuss of hydraulic minoral deposits lying xi'& the jping within the controlled area udl be 
conoutti\4y. established for the  concolled area that are of similar exxracted ai ine single poiit in time 
&icr=t spatial locations within the o u a i i ~  and t\vt ro those minerals determined by tnt meihod in h e  find 
Cciebz doionite, and trza; them as currently exzracted in thc, Delzware mle, discussed a~ove .  No fui-her 
sm?itd ?mamtt*s ea& ha\,ing a Szsin. each centUQ1 during the mining ~ i l ]  bfi s s u m ~ d  to ~ t t u r ,  since 
;t?:e of values v q i n g  bewezn r e - p i a t o ~  rime frame, peifonnance ~z availa~le m i n e d  0ep~sitS will nave 
unzhznged and i n ~ e z s e d  1.000-fold zssossments should decennine whether bezn depleted. T i e  q ~ e  of minerals inat 
r s ia~ve  to -jre value ha ;  would -1 in rhb mi?ing event will occur, btszd 03 shill be 2 s s ~ t d  10 be ~ x ~ - a c t ~ d  are 

. . '1% absmct ormining. .. .. . . - the 1 in 100 piobabili~t. proceeding one t;?ose mineral deposits tharla: are similar 
: . : I n.- Agency recognizes that other century at a time irom the s t m  oi the in qualiq and typo, 10 &cse t;?z: u e  

nzmsrical chulgs to the hydrauiic 1 D,DOD-!ear pe;iod. If a positive currently exvacred in ineD4aw;ue 
C D ~ ~ U C S \ ~ ~ ~ J '  V ~ U O S  rnzy be more dettimjnation is made, then 
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3erformanze 2~s~ ,ss rnenl~  m2y assume 
<.a1 the likelihood of mining mzy be 
5e:reased by ?1Cs and active 
i-.s:itutionzl controls, to the extent ha t  
:zn b t  junised in the compliance 
a?nljcarion and lo a degree identiczl to 
rbat zssumed for drilling. The 
;eq.uirementc of sections 4 1 and 43 of 
the final rule berefore ~vill apply to the 
considtra~ion of mining in ?erfomance 
~ssessmen~s. 

Section 194.33. consideration of 
drilling evens, h u  been revised since 
ik propos~o rule. Tire rztionzle foi t5e 
3.u. pro\*isions is tcpizino1 ir! he 
s=:iron beioy. entirJed "?iin=ipie 
changes in the final rule." Se=tion 194.2 
i x i u r i s  t w o  definitions reievzn: to i i e  
c3nsio~ration of drilling evenss. "3sep 
d;illing" denotes &ose diillinp evens 
i ~ a r  reerfi or exceed a depth 2i 50 f t s  
nPimr the susaace wnere such drilling 
octurred. "Shallow arilling" denotes 
z;'lcso a-Uinn e\*o,ilu that do no: reach' -- ra 2 d o , ~ &  ?I  30 feet beiaw rhe suri'ace 
\qrnere such drilling ozcurred. Sections 
134.22 2nd 194.33 oi fne f~~2.l mie 
:??;lire h i  ptifoJnx+nce assssmenn 
Li=iuae h e  e5ects of both deep a r i l h g  
in t shallow d;illing. ~ h e t h e i  such 
d:'-!ibg nzs occurrzd p~io: to the time 
z: wnich the coin?limce appiicztion is 
?;=;a-ed. can be rezsona~!>~ expecrec' to 
cc=is- in a e  near future.bzsed on 

- :?king iersr. or car; bt expected to 
. oxu- in the furure ow-Lig fne 10.00i)- 

\7n2 r-~uiatoq. time C - -. -P --am=. 
r ne ~uture r a t s  of bori7 deep orillins 

mo s h z 2 l o ~ ~  d d h g  shall each be set 
e p a !  to be me zt which deep ai ibng 
aiC: siraliow ririlling, res~ec'Live1y. h2ve 
ozzurred in the Dei2uwe B s i n  during 
tjlr I DO-year p&o5 immrdiatei?. prior 
ro L ~ P  t i m ~  the current compliance 
ap?lication is prepared. The Delaware 
5sL7 is defined, in 5 194.2, to be the 
sur;'a:? 2nd subsurface features which 
lie h i d e  tfie innexnost edge or the 
Czpi-rn Reef and, wnere t h e  &pi'- 
Zedis absent to tho, south, the featu-s 
whi~ lie to  the north of z st-sight line 
to~?tcring k c  southezsrern point oY rhe 
sat-3 lrloun*ains and tns sour.hu~ostem 
p3L.3; of rhe Glzss Idounrzins. 

Se50mance zssssrnents mus: add 
to,oe*her ali relezss or raciiorruciides 
v:hi =h me ?reaicted to orcui during rho 
j C.DDD-y-- regulatory time fiams to 
r?i\pr a: ~5.r cumuiative r e l o a s  from 
the disposd systems: the containment 
req;ri~-mmts of 40 CAP, 19 1.1 3 z?ply to 
ttxmllazive reiezss of w u t e  and not the 
in<i\ijual evens utnich cacse t h e  
reie2sss. Funher, borenolp~ drilled after 
cicslse 0;' trio reposi;oT shall be 
2ss.xme5 ro S e c t  tho properties oi'tht 
disposd system io; *the remainder of the 
1 L.030-yez- reguiato? time frame. 
iJtber, ~ n d j z i n g  h e  efTecrs of z11 later 

boreholcs. performance as, ~ssmcnts 
must account for the eliecr ihat rhcse 
existing boreholes will have had on the 
hydrogeologic properties of  he disposil 
system and on the creation of new 
path\vays for releases. In today's final 
rule. the Agency requires h a t  
performance zssessments and 
compliance assessmenu must include- 
among orher processes and evenu-i.he 
efTecs on ~ ' l e  disposal system of drilling 
and all qpes d resource txuaclion 
activities. including infer zlia solurion 
minin~, and iluid injection, that \vjlI 
hale octured prioi to b e  time at which 
inr compiience application is pippared 
o; h a t  may be zxpscted to occur 50x1 

aftenvard bzstd on edsting plans and 
je2ses for o~iliing. 

In t he  czs: of s h d l c ? ~  drilling only, 
DOE mzy. irjusflled, derive h drilling 
rare irom in? histoiical r a t s  ofshzllov,~ 
drilling for only chose resowcs in the 
Ikla\vare axin which we of similar 
o u z l i ~   an^ type ro those found in the 
conuolle5 sea .  For example. if oniy 
aon-potable water can be iound within 
the conrolled uee ,  then ~e ;ate of 
drilling io; v:zter n a y  be 5% equal to h e  
nisiorical iate of drilling fo: non-po:able 
water in tit. Dz!awue Btsin over rhe 
psi i Do yeus. 

Section 194.35 reauires penbimmce 
assessinens to make severaj spec5c 
usumjtions about futurs a t ~ p  arililliig 
2nd snzllou. drilling. T n s e  assumptions 
inciude that drilling will occur 
rmdomly in spare and * h e  sad may . 
oecur a: difierent rates for each 
resource, and &at a r i l h g  piactices will 
remzin zj those of today w d  mzy v q  
depending on the resource. ?orfom=ce 
Ssmsments snould zssume that h e  
perrneabilir) of seaied boreholes will be 
afigcred by nam-a1 procsses. and 
should rrsume h a t  the  hci ion  or 
'oorenols that will be seded ~y man 
equals the iraction of boreholes which 
are currendy sealed in ~e Deiaware 
Bzsin. 

The .4gency recognizes that drill 
operators currend?. employ difTermt 
techniques in the exploration u l d  
develo?rneai of each resource. Xence. 
perionnmce 2ss~ssmenu sjaztl conduct 
2 separate n d y s i s  of t h e  gfi:tcts h a ;  
future drilling for each di;cierem 
resourte-the act creating 2 borthole- 
will have on fnc disposal system. Zach 
separate &ialysis should set the future 
r2re 01 drilling io; the parti =ular 
iesourct equal to the historicrl n t e  at 
wnich *ar resource hzs been drilltd for 
in the D~izware Basin during i i e  p u t  
I00 ye&-. Tne analyss of t i e  
cor?sequences of each rype of driliing 
n j g k  ranzin conceptual1y similar, but 
vaiy wit3 regard to ~sumprinns m a j r  
on size 2nd depth of bomnols. q u m t i ~  

/ Rules 2nd Regulalions 

or drilling nuid used. or any other 
characteristic specific to :ha1 type of 
resource. Analyses of l h e  consequences 
of future drilling even& may be 
confined only to the drilling activity 
and the subsequent erect of the 
borehole's presence and nee6 not 
include an analysis of =>:traction and 
recovev activities which would occur 
subsequendy. 

In determining the drilling rate or the 
. amount of w i s e  relezsed from such 
drilling. performance z s s s s n e n u  
should not zssume that drill operators 
\r,ould detect the waste and then cezst 
t'le cuirenl drilling optrations or 
orhenvise miiigate the coxsequenc=s of 
ihrir a~Li0nS. Simi1ar)y. drill operators 
should not tie zssumod to cezse further 
ecploration znd de\~elopmem of 
resources u 2 result of Lhe drille:'~ 
detecting t5e wute .  

Section 194.34 requires that the 
rtsuln of psfoima7ce assessments be 
expressed zs complcmen~bri. 
cumulative distributions functions 
(CCD2s). The CCD3 shaLl bs geneirted 
 sing rmoom sampling rechmques 
which arauq upon the full rag% of 
values esrablkhad for cad? un:err&a 
para mete^. w-hich mag iiidube physical 
and chemica! wrste c h a r a ~ t ~ i b t i ~ .  
?a-unenrs of isse: sensitiviv in 
ptrformlnco zssessments mzy be held 
constz;li. provided that such consran: 
values can be jusmed zs suffcienrly 
conservative. Tna quantitztive 
requirsnnonts of this sectdon state that 
h t r e  must be z 0.95 probabiliry that, at 
vdues of curnulztive relezse of 1 2nd 10. 
the maximurn CCDF generated exceeds 
the 09th percentile oithe p a ~ d a t i o n  or 
CCDFs. The values of cumulative 
ro-ieese are calculated according to Note 
6 of Table 1. Appendix A of 40 C2 pu; 
191. Additionsily. the mzzn of the 
population of CCDFs musc meet the - , 

requirements of section 13 o: 40 C S  
part 191 wif3 at ] e a t  a 85 percent le\%I 
of statistical confidence. in 
demonstrating comsLiance .wS'SI thest 
stadarcis, the infinite number of CCDFs 
denoted by ?,tie term. popuiation of 
CCDFs. ne%d nor be gmtnte.J.3y 
generating only a r i t e  number of 
CCDf s znd ap?lying sta&tical fieor?.. 
the relationshinips berween the frnite 
group of computer-generated CCDFs, tho, 
popularion of CCDFs and the numerical 
requirements of this section can be 
established. 

Sub&? C of todzy's action also 
implements tho, six zssumcr 
requiremen~s of section 14 of 40 CFZ 
pait ! 21. The zssurance rsq.5remen.j 
werk induaed i? the disposzl 
re,oulations to provicie fne confidence 
needed for long-tern compi' smce witn 
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:+c containment requiremenu olsecrion propore in i ls  compliante applicziion to dispsral sires be dcsignt.rcd by tile mosl 
13 of40 CFRpan 191. reduce the rzle of human inv~sion by p ~ r n z n ~ r r r  markers, records, and ober 

Seciion 191.4 1 of loday's final rule r fractional amounl. extending over a - p a s  itre ins;ilutiona! c o n ~ o l s  p;aclicab)e 
rcquires a descriprion of the active techniczlly suppofiable p:riod of lime. ro indicate the dangers or the ~ v z s ~ c s  and 

' institu~ional controls that will be and murr jus:ify this using the plans for their loc2cion. In adopting these 
implemented at the \?blIP?. This the imp1em~n:ation for PlCs and provisi~ns of t he  d~sposzl re,nulations. 
description shall be suficient to support associated evidence of heir Lhe .4gency ex?resslj. rssumed rhat 
any zssurnptinns made on their eireaiven~~s.  This credit may take !he pusitre institutiond convols "shoufd 
eirecU\'eness in periormznce form of a conslant reduction in t h e  rale reduce he chance ofinadve,~ent 
zss~ssmenrs and compUznce of human inrrusjnn lzsting s s ~ e i ~ l  invusion compared to tho, likeiihood'if 
usesrmenu. Houlever, in no as? shall hundred jeb5 a: mzy be z reduction in ' no mnkem nco;dr utm in ?laec." 
acrive institutional conaoEs be zssumed At rare which tapsrs off in size over See 50 FR 360SD. 1i:itfi ID 
to be in efTect far more than ID0 years several hunjrerj years. Such credit p=rf~;mznre asessrnents, at Plgtnp 
drer the time of disposal. cannor be assumed ID eliminate examined v:hetht; 31Cs sholrld be takaa 

Sectjon 194.42 of b e  h a ]  rule. ~0mple1dy the p~ssibili~y or hurnzn j ~ t ~  ac-Dun; to same dPgsee Mehen 
moniroiing* h~ been revised f ~ i n  the inmsion. even for a shon peyiod d time r r j m a b n ~  he lii.elihood o ~ i n a j v E r r e n l  
~ r o p 0 ~ e d  rule. n'hc ration-1c for t!%S.c i c  auitte inStit~lio32i COIILTO~S 2-t h u s z n  i n ~ - u s j ~ ~  md clnc]vded iiix 
chmges i s  provided be lo^,, in rhe ljrI?? ~e vsumed 10 b? incfiecri\le. !imjlt3j role jol pwsj,,e insaludond 
"?rincipal changes in the final rule." During rhe rulemaking on cenificstion, tonro!s ~uoujd be zppropriae ,\.ha., 
.*!t' u n ~ e d j ~ l e d  delectiOg DImovemenL b e  Agency c ~ u l d  delemint in21 iht prqlacbg long-tem prrfommce 
~;;adjonuclids t o ~ ' & ~ d  Lhl: atcssible dscrjpbon ofthe PICs d ~ e s  not mined geologic T ~ R O S ~ ~ O ~ ~ P _ S  to j u d y  iiiiviroment ulould be cause for adequately jvstify the degree of cornphn r e  with (he can;zinmen; rhat 2 mlese  o f ~ ' ~ - t s  in a c e - ~ s  proposed credir rrsumed by DOE and nqvirmrfi~ of 4 0 C-9, pm 19 1) . # -  of \-+*frat is p-mj ued under b e  disposal fi=:efore disallow some zll of ke lhe  s m e  rim*, the Agenq. e>:piir,idy regulations is likely to occur. This cyedit proposeC: by DOE in the daremined h a t  ?JCs snoulu 30; b-. settion specifies requirements for compliance zppbcacjon. i ~ s u m e d  10 com?Ietely prelle,n; .;n~ 
m~aitoring in both the pre-dosure 2nd Xaving comldered rhe public pwsj M I i y  of i ; ladver~=~: hum&,- >as;-clcsure ptijads. u neeessq t o  commenrs re~ardirrg PlCs, k e  Agency L~ulrsion. See 55  SOSO. SO. 
k i f y  t!at t h e  1Y??P c~mpijes wifh rhe bt i i evs  that such credir could be no 
dis?osal r e g u l a h x .  In the evenr that  an more *an approhare,lg 700 yaars in h e  ~ ~ ~ ? c s = j  mle. 40 C 3  ?LT 194, 
i n i ~ a l  c ~ ~ m t i o n  hu 6 5 9  g;arrt~d, h e  of &spcsd. T ~ ~ S ,  fie f-;ll r$e -jle .4~=nc)' s?~=iflzdly reausrsd 
-sd% of rnanjlo;in~ ouri?$ r h ~  p ~ e -  l i m i ~  to  seved hundred y$ars t h e  comm~n? on th= requiremenrs on PISs. - 
tlzsure p~riricb wiI1 be cse6 bj. t;7~ ofcredit b a r  ma?l grim: for 1 ne .?igenc?' condutted a public 
.Lgp,ncju to veri$ ~ z t  ht jnromation ?!cs. d,mlmminafiOn hat spe- , i~c d j ~ z m ~ i ~ a  3f FICs in a tschnid 

-- - c3a"Ailzd in the iiidal compliance numerical credit wouid be appropriate - urorksh~? in M:&in~on. DC, itl 
+ 2;r~lication h a  rmained m e  2nd for a longer period of rimE wouid f "Druq'. 1295. in Seprzrnbei. IOPS. 

. a:r~iz:e,: titis infomation would b= be mdul!: srer~~iative and rir~refare EPP. coasulto-6 ,the M??P fisview 
u.56 by the, - 4 g ~ n q  d u i n g  both the in2wpropri ate. . Cornminee of the, Kationaj .4d~&o;?. 
irritid fiveyear p~riod zits tht P*L of T~day's artion cnould not DE Council io: ?nvironrn~nsal Folj cy and 
-,;n?laceme,ni ofwzste and during ibe corrsmsd ro qprove  or awud any Tt&oiogy fi.4CE?T, on *he= issus,  
ret5exi.s mado f ~ r  the periodic re- amount 0i mesir for PICs. 2s such a including ?TCs, in z public m~ecCj7fi in 
ceziilcatio~s ~Dfmrnpliance- Tht finid o e t t m h t i o n  c m o :  be mad-, in !Gew h A ; s i c ~ -  See 60 ?i? 4347~43Z7t71 
n i t  nu includ.o,d E. provisiofi w'njch acivurce of h e  dernakdg on (Aug. -3 1. 1355). Tho, Cornmin~~  a p e d  
, -OW;-0 - s D O D O  conduct an u;iysis nf ce-idica?ion of :ompliEqce. . L - . ~ ~ - ,  thai PJCS would DE like,$ to O~SPZSL fnt 
-- d~zmeccrs &a: wil! bz usad ia Lnt is d+;ring any decisiocs on ned<&F lilrelihaos of inadvenenr i '~msirn into 
os~teio?m--nr of p~s-cl3swt md pmi- pic5 ?iannej jot  be \ + p p  until MW'? bur expressed concern &OUT 

' 

ciosura, monitoring p k s .  The wdysis h e  he corn?fiulce zppfication h s  a\'ailabiliv 0: a rigorous m e ~ o d  bjJ 
snwid ec~sider the imparmce 0: ~5 been ,nrceived m d  2 d m a h g  w'.kid.l f o  deremine ri-15 ap~ropriate 
pzmstp_r with respect KO both redyratim fru b* completed, ~j~ "d~~ction due to f ~ C S  in the i u r ~ r e  
con:zinmenf of waste h the d i - ~ ~ a l  r ~ ; a t s  &e ~ g - 7 ' ~  prior 2ss=Tdon, likdihrr~ri OF Lia5verr,nt inmion ,  
sy~t%m 2nd hf: practicabiliq of n;adt in hP aromdgation of h e  find S0m- m c m b ~ ~  0ffn5 C0mmittt~ stated 
?%;iorrning nth m~nitoring. kludi . lg  &@esa] seg;lafior,s in 19Ej: that, i' credit were to b? zvprov=d. the 
is nrhical f w i b i l i q  and th- A cost size of the me&: should not refitc; hat 

5~zt ion 194.13 impEemenzs the Spe*: j u d p ~ q t s  ab~ur fi= chances m5 ? J C ~  wodd be exettive for more c0nseque.nf-j o i  kcusion shoujd !oc mad: by 
~ S S U ; ~ ~ I  CD require men^ on pzssive the impImenung zg-nc is  (?.A. for the mall hr t ion  o l  the 1O.QDO y e a  
~ZSLWLI ti03al concols PI Cs). Tnc find mp?) m+s mme ink-don about r q u l a m ~  t ime fram?. 
+ e + ~ + k s  h a ;  93. m u t  indude 2 pa-tulz  d-em] s i ts  and p a i v e  conuol hlmy publjc commtnss received on 
c s ~ e a  dscription of  the f J C s  thar uiU sya=ms is avaiiablz. Set 50 FR 3BDBO. the proposed rule expressed skepticirm 
n e  em?loyed an6 Lists the jnfomation In devtlopino, h s  ssction of the  final about whe&e: ?lCs would be -3ecrive 

t h e  ?ICs are required. 2f a rule, 40 CFi3 154.43, tht Ag-cy f3r she entire 10.00Uyear r e N a t 0 ~  
mbjmm. to cor~vey.'. ?idditionay, fne clarsicisred the rrcaaa,nt of PIG. in rht r i m e  i m e  or for exten 2 fzacti on thereof. 
f 1 2  ilL11 a l i o u ~  the D e p m o n t  to .disposal r~~gdat iors ,  h e  input re,=eived Other camm%o s a r t d  h e  bel id  fnar 
; t ~u re  tire 1ikelii)ood of fume h m ~ q  ir, publit f o r u m  ari~ h public civilizations living 1 .DO0 to 10.000 years 
i nmion  rhat is csed in periormance comments reczived on tfie prop~sed fmm now H ' Q u ~ ~ .  in fact, be capable of 
~ . s s m = n r s  by a proposed m o m :  rule. Tne dispmd regulations und~is'mding fns records wc r r . a r k ~ ~  

. ;: -orrs;lond*g to the preaicred 55ert or estabiished 5-15 ioundation o:to5yqs -ha; w=re ie5 beizina at t h e  MTv?. Still . .. 
' ... .. :Cs. See generally 47 fP, 5526, 56201 action or! the rois of prssiv: other comments t~strrod that, in 
: ..:(Jt:. 29- :! 962): 30 % 38055. 38080 insiirutioza! tonsols. Section ?01.!4(~) axowing ior h e  possi'nili~ of w-ditl the 
5 ~ 3 i  10. !9E5). a r s ,  DOE m2y of Lit 61moszI re-datiacs r=ql?ire Sgmw nad revise6 IX-AL oi L?I~ 

Information Only 



assurance requiremrn~. oae of tvhich 
5~irrg the requirement Tor ;he 
inplerncn~a~inn of PICs. Specifically. 
cornmenu stared lhat  the assurance 
iequiremcnrs were no1 intended to be 
considered when delermining 
compliance with he numerical 
containment requiremenrs found at 40 
C'R 151.13. 
The pro\.isions of rhe final rule 

enrenaininc possible credit for PlCs are 
wiinin EPK; authorjv. in adopring rhe 
zssu;ance requirements in 40 CFR pan 
i S l,ZP.4 =xp:ss1y limited the credit f ~ i  
a t t i v ~  insti tutiond conuo1s. :?A 
prohibited periomance zsssrmenls 
from considt:i-ing zn?. eonuibutior.~ from 
2 z . j ~ ~  insrirudonal contrals fo: mo:e 
~5an I Od yass after dispcsal. See 40 
C X  F:!Bl.!l(a). 57.4 declined to 
similarly limi: the f iect  o:?ICs in 
reducing l i k ~ l i n o ~ d  O: numan 
i n i ~ s j o n .  50 3.36080.3~t C O ~ ~ E S ~  
:?A conternplar~d t h a t  PlCs may 
discourage h e  l i k ~ ~ o a ~  of human 
i m s i o n  for some p~riod of time longer 
L ~ z n  active +stj~utionaI cons-oh. 
" * .. -oweever. hdiczted ba: jt 
ge2e;ally believed i t  was iiiiappropriase 
i G  rt5, on 31Cs for exrtnded periods oi 
-Lne. S=E 5I3 -3 36060. Bzrcd an the 
p b l i z  comments an6 eomlstenr w i h  - ~ 3 . 4 ' ~  g t n e d  z~.irzn that i t  is 
kap?ro?5xe ro rely on ?1Cs for veiy 
long pe i i~ds  of time. E?-4 i~ 
constrzining in t h e  final n i t  h e  len@ 
of time tnai S?A c o ~ l d  co~sid er 
~ m t i n g  uedit for PICs to severzl 
hunured yezts. s.4~ decision about the 
a:tual e f % c a ~  of ?I& pmpmed f0i t h ~  
14PP wjll ne bwed on DOE'S 
compliance qpljcation but may no? 
exceei rhis l i r m ~  

-FurLhar, rhc a e p e  rtr which PICs 
might r e a u ~ e  the iuw drilling rate can 
be reliably d ~ ~ e r m i n c d  only though 
infamed jud,m~,nt. The kgenq  a p e s  
i v i h  b e  N.4CZDT Comminee thar no 
dgorous 2nd nan-speculative method is 
zvailable to cittcrmine tho, appropriate 
amount of me& for PICs. Thus, DOE'S 
?mpos~,d re5uction j, the likelhood of 
human i n m i o n  due to TICS wodd 
probably b= conducted hrangh an 
expezt jrr6,~tnt process that consides 
the sne55: 51Cs to  be irnplemenred at 
&e \i'lP"y 305. The e x ~ e r t  ju6pm: 
p-50rm65 ?e=ifieelly t o  determine the  
-3~: of 312s musi satisfy the 
requirernmz oi s5erion 26 of today's 
artion, on -+en jua,ment For 
example, -h3 s2csion requires that she 
rznge of prokssions re?resmr~,d on h e  
spe r r  pule: mu: EQVei the eomp]et,te 
q e c m  of Itnowledge that will be 
necessaii ta a f i d ~ s  me question given 
;o the e x ~ e f ~ .  in t i r e  czse of PICs, ine 
.I..cncy waul5 e e e c t  h a t  s.'p=if~ 
u ~ ~ u l d  be sJecte5 not only from 

professions such 2s archeol09~. but from 
professjozs \vhich are concerned with 
the erp1o;ation and devel~pmeni of 
natu:aE resources such as oil and natural 
gas. 

Section 194.44 of h e  final rule 
irnptemenu b e  vsurance require men^ 
on engineered barriers. This section 
requires bat DOE conduc~ a study OF 
available options for engineered barriers 
a1 the MqP? and submit this study and 
evidence of is use ~ 5 t h  the compliance 
application. Consistent wih  the 
requirement, found at 40 CFR 1P2.13, 
h a t  DOE malyze the  ptrlomance of t h ~  
:ompl.i~e disposal system, m y  
engineered baziers hi are ul~imarel~ 
implemenrtd at the 1f7lf T must be 
considere6 by the Depzmnent and, 
ultimately. Zf .4  when evaluating 
complivlce with bmh h e  con;ainment 
requiremenrs: of40 1g1.13 and h e  
zssu;ance requirement of 4 D CFX 
lDl.j4(d). 

Section 1 a4.45 impliimenrs t h e  
a s s u m c t  requirement b a t  k= disposal 
system be sited such &at the berr~fits of 
in? natural ~ a f T i 5 ~  of rht d i s p ~ ~ d  
system compensate for the increzsed 
probabiliry oi disruptions of h e  
disposal systp,m resdting from 
e,xploratinn and development of n ~ t b y  
natural resources. This wurance 
raquir-nen: wdl be mat if petformanee 
assessments comply with the numericd 
con-ainment requiremmrs 'of seaion 13 
a: 4 0 CFR part 19 1, provj 6ed t h a ~  tho, 
porential efietrs ofhuman i n m i o n  at. 
the UP? nuill have been appropriately 
consid cred. 

Section i 94.46 implemtnrs the 
essurance requirement that tho_ removal 
of V i a t  main possible for a 
rozsonable p~tio5 of t ime dter disposal. 
The final slrie has eliminared h e  
requiremznr ioi &e dtve1o;lmeni of a 
plan for *P removal of wuzsre wk3ch ha'd 
been con rain^^ in the proposed nhe. h 
place of ~ e ,  requirement for a removal 
plan. =?A is including in titc fmal rule 
2 retyirernsit that DOE ppJiom an 
evaluation to demonstrate that the 
removal of waste will remain fezsible 
for e reasonable p-Jied of rime afrei 
6kposal. 

Stcriors 194.51 through ? 94.55 
provide in? n i t c i a  Lhat r n m  be me: in 
order to d = m o m f ~  that rhe IFIF? umiU 
comply w i h  the ground-wat- 
requirements of subpart C of 40  CFR 
pan 191 md ~e individual protection 
requiremmrs of s tc ion  15 of40 C-FX 
part 191. Sottion 194.51 and 194.52 
specify the assrvnptinns t h a t  must b~ 
i?corpnrated into compUance ' 
uses&ens in the znalyses of miual 
committ~d eEettive dose equhqaEo,nt 
received bl* ~ndi\+duals. vsed in 
determini?g fomplivlce w i ~  the 

indjz*idual protection requirements.' 
Compliance asscssrnenls should 
scpz:atrily znxlyte the doses rezej\*t.5 by 
indi\.iduals from each pa.chuaay. 
Compliance rssessments should assume 
;hat he protected individual rtsiaes at 
the single geographic point where the 
mw-imum duse would be recej\aed, 
czlculattd by the sum of all parhways. 
Section I 94.53 lists the assarnptions 

t h a ~  comphance zssessments ncs: ' 
include when analyzing rhe doses 
rtctivcd through underground scurces 
bf drinking water Tt'SDl4's!, rtsed in 
dewmining compliance v.'i~!! s u b p ~ ~  C 
or40 C Z p n  ?;I. 9 0 s ~  car; DE 
received from 2;1. US311' onrsijr 0: h e  
controlled area, provided that 2 

conntc~tle pakway could be expecrtc; 
ro be siablishtd via ground-v:ar=r cavtl  
$=weer: h e  dispcsal systzrn and Liar 
USD\F17. ?ha -4genq experm &at 
uSD\4:s which lie closer to ine disposal 
sysem will Sz\*e 2 greater churrt oi 
~ e i a g  aie~ted by r ~ 1 - s ~  0; v:aste. The 
.4go-nq~ fn-nrbre, does no1 h t m d  for 
DOE to -3-d resources a n d ~ 5 n g  
o o s s  received from USDiVs l~=ate,ri 
j x g t  dis:mces fiom the dGosal  
systerr, The dcu ia t ions  of cioss 
rcctived irom USDWs shouid zssume 
L7a: drinkring v:ete; is wirhdrzwn 
dirtctlj. f tox  fne c o n ~ ~ a t e 5  USDH' 
a d  consumed at 2 of wo ii~m pc! 
dzv. 

Section 194.34 d<'ins ~5: scupe of 
complimet r s s m e n r s .  C~rnp i iu l ce  
zsssmrns should be condu-,to,d of the, 
undisturbed perfonanct of L-IE: disposal 
system, w'hi15, 'y rhe aefmitier! in 
section i 2  of 40 C 3 p a . z  !G!. 6- - n ~ t ~ e s  
Lha: the.disposzl system is no: da;uprej. 
by hum= in-ion or tirs oz=urrenct or 
uniikeiy narurz evens. Sectior. 194.55 
reauirs  that compliance iss~srn~flf5 
include ealc.da*jors or "esti--- & , ~ P s ' '  of 
-&me quzntitis: (1) Tnc m s d  
commitred e E t c ~ v e  dose received 2om 

~afnv:ays, m analysis whi* 
correqonds ro tI-12 senuirems~is of 
section 13 oF40 CFR part 191: (2) edse 
equivalena reteived from U39Ws: 2nd 
(3) concentratiors of ratiionn~lidr 
presen: in USD\'i;s, the laxer mro of 
which cor-ond to S U D ~ Z  C 05 40 
C?R p m  1DL. To geneiiatc z "=a,.," 0;: 

es-hares. complian,, r D  w-fsmencs mm: 
make repsaced. d cdatiens. u-i& ea* 
iterati on employing 2 dii71m; set oi 
i ~ d o m l y  selected values far each 
mr~rtain parameter. Phmtres  of 
k s e r  sz~sidviq' in compli~?ce 
zssessments n z y  b= h d 6  COTS-a; 
prwidte tha: inst  vdiuv a be 
justified u bging sufiicintiy 
corsewative. The find nil= requires &at 
~ s r e  b~ z 0.S prohabay L ~ a t  -he 
mz>rimum estimate DT tari7 sp_; SO 

gene~ated e x c e e k  the 931i-1 wercmtile of 
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rhe p~pula~ ion  of estimates. The mean performance assessments should br Commentcrs also requested h a t  the 
lab the  median ol bt population required to inclvde the e f f c c ~  of lvlurc final ru le  nqvirc analgril disposal or 
each set 0: estimates must meel: h e  mining during the ieguiaroq- time frame brjne h a t  accumulam during 
rcquirtments orsection 15 and tubpn in order LO account for the p:urnce ol a m c t i o n  or oil and orreconjaD 
C or 40 CFR part 191. u appIicable. porash in he viciniry of rhe  reposilov. :ecovev of ail pefirmed using water- 
with aat least 2 95 percent level of The Agency has re-evaluated the  flood inj~etian. f he Agency considered 
siatisticaf confidence. proposed exclusion ofmining. in light b i s  comment in  h e  larger conrex.1 orrhe 
Sub?ai D: Public Padcipation or these public commenw. The Agency nature ol.poicnrial human intrusions 

believes that, while here is unceneiny during the n e d  10.Q00 yea3 and wllal Subpart D of roday's action surrounding Lhe porendal e!Tects of . assumptions might h ~ l d  rrue during thzt 
'slablirhes procedura IPA use mining, mining could noneihelsr die: i i m ~ .  T ~ E  k b n c ) .  b&ie\te~ one 
10 in\701ve the public in th: d c c i ~ i ~ n s  on  he hydmgeolqic piopenjv of cen2in izrouice u.ill last for ihc enlire 10.OJD c = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  re-carifiution and bmations that lie a1 shallou~er depths y e a n  and rirerefore h z ~  con,-]udtd *at 
requires E M  ro publish notices of i~ inm be min5d ponion of he the tecnniquos fo: extraction O! my one acuOm in the Federd Regism. Subpam xpositoT. Thus, rht find rule requi-.J :erouict--~ucn v;a;aier-fiosd jlr;tioa D i n c l u d e s , n t ~  pro\dsions ~ h l c h  p$rfmaance assssmenu 10 considei for oil reeo~~ey-are unlikejy lo be in the Aenc~' m"'lve public =he poni bl r eliezts of excrvrrion m i n i n ~  use during much of ihe 1 ~ ~ 0 0 - ~ ~ ~  
13 decisions ro modifj. or revoh a on  he d i s ~ o s d  sysrem. -45 disccssed regularor?. time kme. 14jjrh m p e n  to z ~ n i f i c a d  on. Secrion !94.ES requires pre\*iously. DOE may adarms his  ~rili ing rates, r h e  .Agency rezsoned b a ;  
mat EP.4 pu5Esh a no~ct in the -7ede.d rcquimnenr by m, changer 
3,egist~r ann OW cing the Agency's 

while the  r e sourcs  drilled for ro&y 
that mining u~ould induce in &t no: be the same those d;;ilied fo; 

p;ovosed decision on rh modificztim hydraulic conductivjO hl dkpDssd in h e  future. the p res~nt  ra ts  at whjch 
O~ig''ocarion ofthe cullficaiion- We synem.  Addi t imdy.  rhc requiremenr. i h s s  boiehois a c  ddllr i  - n"cc " pro?nsed mlemug mwr DT &. fmal rule sptiib ih: merhoti for nanc.jlei- pro\ci& ~ G m a t e  of fir solicit comment on the proposed attennining t h e  s i e  and shape, loratio3 fururt rate at whic'n b3rpi)ojpS ~ i l !  be be~iBon. Section 194.56 requires he ,d ir; a; a,hich mining d;illed. The Agency does p?~e_ct  i ~ m i ~ i ~ ~  10 pubikh norice of orcu;s. 4eenEs specif; ed bst 
Fsa! rulernakhg in t h e  Fed~ral drilling \vitE neer cemplellte~y re=.-: - iim~ to provjde clarification on hovra while sane resources mzy b:=oms .<cgisttr, announcing whether rhe rninhg should be considered md ro dt?lo,teb over time and, ~ * ' n g e  b e  rate 
A~rncy  h~ revoked. modifid oi-f;tn ,,.,id unbounded rp=cujalion L~~~ oi ex%-action of' drose r s o u r c s  may 

ihe ccrslca'jOn. wDuld r sd r  f r ~ m  & high m=ez&p d=r=se, inctesab ;I;e of dnlfinp 
Sexion ! 94.67 requires that EP.4 regarding w + ~ ~ , h e r ,  wntx and how' for norvi;. discovered rsources \3odl 
najrrtrir: 2 public docket with zL1 mining wouid occur in the Lznd Cmpp,?Sate for this aecUne. p z e t ~  
L7;lfo;matien used in m&hg the ... . ...- . . H7ithd;awal =a. EF.k's do-dsim v;s when w e d  for ~e purpose of derisions on cenkcjeation, re- b a e d  on a desire to include mining in derermining ibe future drilling rate, c=flliarion, mOdlficaiion and p c & o ~ ~ ~  ~ ~ ~ ~ ~ n m ;  redistic rodas's driufig ac~,,jd.s 
revclcation of the cerrif~cztion. fishion u+jthotlt T~COUTSP to su=n sumgats for the ~ n h o v . n  TSOUTCS 

';*tipal Chanm &e Final Rule uncon&zined spscdation. To this end, inar will bbe &filed for in ti.1~ future. 

In addition to fhg prLlcipd cttangs ~e final r u l e  hzs specfieti h a t  mining F i c h  rspeci to t j l e  consequsce  a d  
c s ~ ~ s d  bdou*, t ~ d a y  's action contains will continuii a? t h e  s m =  =.are as fi hzs rslezss due to future drilling, prstnt- 
o ~ ~ r  minor modifieztions ra rhe over a e  100 y e ~ ~ 5 ,  tl-~at the usz 10 day d~iEling aetitrities provije tqe only 
?i?ropPsed rule. F&er discussion of c9e 3 ti.1e hat con--s available $=is for making zssump~ons 

~ 3 o n a l e  m d  idomation supporting minerd &?mi% of similar t?p: and in pt5o immce  zssssm=aa. Furwe 
sinifi z i t  c h a n p  found in today's quality to fnose that are cwently ex%-zction of any resource \rill likely 

on is in ~e Badigomd e)~-actza in rhf: Delawzi-e Sxir.. an2 ns=%si;ate d r m g  2 hole for ja 
hiormati on Document and she that edy th: major impacrs on tho- recovery, fioweve:. be=ar?se ~ e ~ e  & 

dispnszl q s r m  of minifig need be ,?~qonsz 10 Commmts, .urhifiidr may doubt 2s IU w'ne~er b e  r s o w c s  ' 

op-ed a in ~e start of thk consideret!. Ef '4 b ~ l i e v s  t h i s  is zssociaced with today's sprcializtd 

33tice. consisten; ~ 9 t h  the fuw? stats E L - c t i o n  t ~ c k n i g u s  and fluid 
2ssumptions of settion 25 zs t h y  z ~ p l y  inj~ciion % r i l l  rmzin avdable  for 

S : p  ofPerfoJmance ksse~~rnennrs m d  ro ~e future actimies of mar,. 1 @,ODD yam. t h e  frnal mlt d o 5  no: 
53zsidf:rariom dD*g Evens ?"n~ -4g-acy hts added d ~ m i u o n s  o t  E W ~ E  Chat performance s s s m e n s  
L, gg 3 94-32 and 194.53 of*tire f j d  &e,p d m - g  irnd snaZlow e;illmg in zssurne fnat such ex-mccion activities 

?it. fnt .4g&g hzs p ~ ~ v i d e d  funher  5 1g4.2. Sa&i 9-p- of d r m g  s h d  will occur rillring the mtire re-@ator). 
eizification on wnih activitis fatl inciude -+ l~ ;a to~  and devtl~pm~n;al € h e  frame, bu: d 0% require fiat the 
\p:j- h a  scope of human i-mtsion. we&. Tne addition of I?IES= 6eGnitions eEects of the dril l ing rrvents fnemselvei , 

:Section 194.33 had been titled wzs prompled by commenten u5hu be utal~zed. T h e  techniqus include, for ".- ~ ~ r s i d m t 5 o n  ofhuman initiated noted fiat ~= d&nitiom of humm . example, water-flood injc=tion i o i  
an=sss  a d  evmrs" h tire proposed intxsjon m d  "hmm activiry" h a t  secoada,~  recovery of oi!, solution 
;i?i=.) The find mi= requires tifar f h ~  were in the proposed ruie bad caused fnining 2nd the disposal by injocaon or 
c s e s  of deep drilting. sir attow driusng confusion by distinpihing ~ s k  ~rinr  accumula.ted during recovev of 
m i  scavatj on mjning must be m-mhgs on tho b u i s  ofthe dep~h at oil. 
in=juaed in p e d ~ m a n c e  zssessments. which drilling occurs. In the fmal rule. -. 1 f i ~  Agency r:co,oniz~~. havevc,  that 

b p  proposed d e .  the -4gency had h e  k g e i i c ~  'nu r=rnoved t h s e  . . rwowce ex=aczion znci i k i d  inj==tion 
. - . :ziuded excaration mvling from ... tiefinitions f r ~ m  tj,: fad rule a d  a ~ t i \ ~ i t i s  whicfi are mzently p~domed 

':;:~jr.do~i-ation (60 FE 5774; 3mua-y 30, instead makes us5 of t h e  dsrmed reins. in ti-l: Delau.are Euin ran d t 3 ~  tjlt 
! g;$. Thf: Ageng received s we;-21 deep ri&g 2nd shallow drilling in hydrogeologic propzrds o:the initid 
~ ~ b l i c  comments recommending s~s;~T. Tin-, fmd 
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which can have an elfect on the disporzl modified or eliminated. Lhe requirement 
system. TO subject rhese issues to \rider in 40 CFR Pait 194 zs proposed would 

. scrutiny. the Gnal mle specifies that be correspondingly reduced. To pro\.jde Pursumf 10 S C C ~ ~ O ~  60S(b) of the 

. .Jeer rcrieiv mua be conducled of the clearer direction on the performance of k e g u l a i o ~  F1exibilil). Act. U.S.C. 
conceptual models selected and post-closure monitoring. t h e  Agency has oCS(b). rhe kdminisrrator certifi- h a t  

developed by DOE. made nvo chances in h e  final rule. this rule will not have a significant 
L a  

Application of Relezse Limits .First. lo eliminate potential overlap. h e  
Agency is requiring that post-closure 

Section 194.31 of the final rule monitoring be required to be 
specifies that the relezse limits of "complemen~uy" with iZCR4. so that . 
.Appendix A of 40 CFR pari 19 1 shall be jn~onnsaon \.je]ded by he one 
oeiennined bued on the iota1 acti\*iry, moniiorinp program vov]d be 
in C U ~ S .  of m s u r a n i c  sn=te present at duplicated by LJe  oher.  ~h~ Agency is 
L i e  time of dispsposal. Public comment requiring in final rUle ha; 
1~2s di\.ided betwerm h c s e  who closure monitoring be conducted, to the 
:erommended Setting reletst limiLs a1 extent ,,,hen consideiing 
i 03 ~ e ~ s .  2s in h e  proposed rule. and technical feuibi]ii). and cost, of those 
aose  who recommended t h e  rime o i  pzameim ke imponmi be 
disposal. The Agency soIicited he conrainment oi uzste in the disposal 
\~ieuvs olrhe M P ?  Review Committee of such ?=meten shrll N.4CEm on the subject ofreltrre firnits idendfie$ in required ar.dysir ihai 
iz the meeting held in September, lo25. will uhih 

0-s are 
Some c o m i n e e  members noted that imponrnt to conrzinmenL v;rrre 
ndionuclides such uplutonium 236 and ,shich inmefore be included 
\vonld wjcl:lg d e c q  to 1-s t h m  half in post-closwe pre-dosure) 
geir  original nurnb2r in under 100 )lcur ,,,i,Oriilg. 
ma thm would not pose 2 <?reat ior 
zo/e  ban 2 small fraction of LI-I~ I0,ODC- Rulemaking Anzlyses 
ycr. r e g u i z t o ~  time frame. Hence. sDme G.c cuu,te Or,.er lUr6S 
members oi the committee, p:o\.isio.?s oiyi'itie I! o;:he i j b b )  io; 
: e ~ ~ r n r n e n d ~ d  the option of s~ttin~, fne Under E%e-uti\.e Oid* 11635. (33 Z? sj:,,+ jo:d ,-ibd or ,, ~eiezrs iirnirr at lzter times r.9 that the 51.735 Octob~r 4. 1983). ~5. .&genzy Dij\-are serior. Ti12 rule i n p i e m 5 b ~  
i ~ i e r r e  limits w o d d  be b u t d  on inager m u 1  d e ~ e m i n ~  \rhe.jlci the regulatoiy ;=quiremenu specifii.llJ foih bj, .. . . :i\.eo ra5ioitucIides. Dohg 50 would action is "significant" 2nd herefore the Con,oress in the W u t ~  isoiation Pilor 

. . - =ore accurarely reflect tho, l o n g - t m  subjea to OM3 revitu9 a d - ~ e  F i a t  L m d  \4:irharau.al .4cr pub.  L. 
. ': h&s presented by tht u7este. requirements of rhe Executive Ordei. 1 52-579). Some committee members &o Tne O r k  dtimes "significant 

recornmmded that i h t  .kgeng. Should regulatory a:tionm' one ti..; 3 lilie]y. List of S U D ~ ~ C J  in a 194 
52s: iu decision on the odghinl intent m m l t  h 5 nire that m+: 
0:th. dirp~sal reg~latj0n~. Th. *g=nc). (1) H~~ eficl On me Adminismti\*~ D X C ~ C ~  ~ i - 6  
believes *a: the disposal repiations e=Dnomy of ~1 M rndfion more ~~~~~~~~e, E n v k o m e n ~ z l  protertion, 
~ * ~ i e  dsigned to avoid the undue , adversely Gec t  ii~ a marefid U ' E ~  the 

inco3o;ation by reierence !\:utlez - 
i;lfiuence ~Tsb~rt- l ived radionnudides econons, secIor ~= Eco30my, rr;;i;eri2is. Radionuclidos. fiutoaium, 
on the size of tite relezse limits. Tne Ra5iatior! piote=tion, ; jmium,  

piodueti\.ir?:, competition. jobs, rhe - I iu?SU.Zni CS, \;r:Z~tf V=atmaAi m d  . dlrp3~al regulations accom?Eshed this e n , t i ~ ~ n m c n ~ p u ~ ~ c  h r d h  0; raf~r)., ti*?osal. 
U? -qD?%di\- A by ekminating siate. l o ~ d ,  oi ~ b d  go\temmens or 

-;?e convibutjon of radionuclicis having commrsqfi~: Ealcck Februa? 1.1998. 
hr l fve s  OF less than t w e n r  years. Tne 
.s.:enty his therefore chosen t7 the  fmd 
YI& to oeteznine r e l w e  limits bved  on 
L i e  to-& activiry. in c u r i s ,  of 
=suranic wzste present a: the time of 
&S?osal. 

hfmiro;l;?,o . 
-. ine monicorizlg requirements have 

bezn modLied to provide ciearei 
diiettion for the de~\l~1~?men: of a post- 
ciosure monitoring plan. Several 
c ~ m e n t e t s  suppsted t h a ~  by requiring 
2~;;ar post-dosure monitorhg be 
tsnauctxi in 2 maruler "compatible" 
r i rh  RCPLA, DO5 might be forced to 
impltmmt two over-lapping monitoiing 

. . . .~;oc";zrps in order to comply with both . . ... . . .:::-.CPL&. nazardous u z n e  regulztiors and * .. . .. .. 1 .. 
:-'..tG CFR pzr: 104. Other C O ~ ~ ~ I - J K ~ T S  

nored tha i  in tho event that  RC?&4 
;?ro~itori?g at the MT?? were to be 

- 

(2) Create 2 so,ior?s inconsistent): or 
othempise ints-ere with action taken 
or piannrd by 2iriot;ier agency: 

(3) Materidjy dter  the budgem! 
impact of entitlements. ,oi2..s, eser fees. 
or loan pro,o;tns oi  the righs and 
obLigations or recipienrs t h e ~ e o t  or ?ART 1 5 4 4 f Z l E R l k  FOR THE 

{4) R ~ e  n o \ d  legal or policy issdo,s CExTl=lCATION AND RE- 
arising out of legd mandates, the CE?.il=lCATlOh' OF THE MIASTE 
Presjdent 'spdori t i~,or~eprincipls  'SO~TIONPILOTf'~h'T'S 
set f o r b  in -&e Executive Order. CDlfiPLlkNCE WiTH THE 40 CER PART 

Pursuant to the terms ofhecut ive 12: DIS?DSAL ZEGUL4T)Dh'S 
- .--.- 

G r d ~ i  112856. it h a  been determined Subpar: A-General Provisions 
that this rule is z "si,onif~cant r e g u i a t o ~  
aciion" because it raiss novel policy S'= 
issum mrhich from m m d a l s .  194.1 ?-st. scope, and ap?li=abiliv. 

?%.2 Definitions. 
.As such, this acBon wer submitted m 2Li42 Co mmL,iasar Om for revim.. Changes made in !54.< Condirionr of com?liwcr: 
respnnse to oh3 suggestiors or cerdkation. 
recommendarions . . will be do=umented !94.j F u b l i a t i ~ x  inro70;ZtCi bv 

economic impact on 2 subs:antial 
number of small entitis. Toda).'s final 
rule sets fonh requirements which 
apply only to Federzl agencies and the 
.Administratoi therefore ce r t i cs  rhai no 
small entities ~ l i l l  be afTeeaed. 

- 
I he S?.*. hes determinrd b a t  this 

propose5 rule contains no iniormziion 
co l le~~ion  requirements zs defined by 
the Papenvo~i; Reduction Aci ( 4 4  U.S.C. 
3501 ,PC seq). 

LFnfundec: hfmdates 2ef0im Acr 

Title I!' or the Unfunded Idandates 
iieiorm .4ct of Po5 (Llh'lX4). fun. i. 
104-4. ~3:ablishs requirerntns io: - 
redeid agencis to zssess the =fieen of 
he i r  r e ~ i a t o n .  actions on Siate, loczl 
2nd t i b d  go\remm%q;lu md f i e  pii\.at? 
secror. ToC;E~'S ~ 1 e  contabs no Fe6tr2.l 
z ~ d z t e s  ( ~ q d e r  the r e ~ u i a t o ~  

Fo; the rezsons set out in -he 
p ~ m b l e .  40 C?R par: 194 is adder! 2s 
set i o d .  below. 



!P<.S k l~e : f ia~ ive  proz*isions. 
!9<.7 ESTecri\-e date. 

Sgbpari 6--Complianee Cefiifiration and 
Re-certification Applitations 
l9C.l l Cornpletcness and accuracy of 

compliance appii carj ons. 
kg4.12  Submissi~n of compfiance . 

applications. 
194.13 Subm~ssion of reference materials. 
I F 4 . 1 4  Conten1 or compliance cenifimtion 

appljcalion. 
194.15 Content of compliance re- 

cenifi cation appliearionfs). 

Subpat C--Compliance Certification and 
Re-ceeifieation General Requirements 

! 3 4 5  1 irspenions. 
194.22 Q u a I i ~  asrumnee. 
124.23 Models and cnmputer codes. 
!92.74 Waste chararterizatiorr. 
:9C.75 Future stale assum?rions. 
!%.?ti Exvm judp-nt. 
!94.27 P t s  review. 

Conrainmen t Requiremms 
19t.31 Application o f r e l w e  limits. 
29 .32  S c o p  or p:rformance w o s m e n t s .  
!94.35 C~nsldeat ian of drilling events in 

pscTo;mance usmments. 
194.34 Rsults of ptriormanze uspssments. 

kssuranc: Xeuuirementr 
194.4 I Active institv;ienal canmlr. 
!S4.42 ~ o d t o r i n g .  
194.43 Fzssive inSLitutiond conuels. 
194.44 Enginsutd barrisi. 
194.C5 Consideration or fn: presence al 

~ O U T C e 4 .  

194.46 R e m o d  Otwwaste. 

In5ividual and Gruund-ware: 3rotrerion 
fi-qrriremenrs 
!_PC51 Cowidemtion of protctsd 

Indivj dual. 
154.52 Considmition of exposure 

pathwzys. 
194.53 Consid-~asion of uncierground 

smtrrces of drjnkhg water. 
I at . jr  s c o . ~  or compuant, w-mms. 
19435 Results of cornpIiance 2ss-smD-nts. 

SuSpaTS W u b t i c  Parti~ipaiion 

1st-61 -4dvanee notice 0: proposed 
mleWing fo: certifimtion. 

396.57 EioY=t OI proposed mJmaJiiREior 
c d ~ c a u o n  

134.83 Final rule for cenif~cation 
134.64 ' Dorumenation of continued 

tampiianee. 
!9:.E5 Koticz of proposed r u m  for 

modifiahon or m o s t i o n .  
! 94.66 ?id n J e  far rnadifr~tion or 

rcvcsaon. 
1g6.67 Do&=%. 

Auihuri~: Tnr M'zstt isolation Pilot Plant 
k d  U'jbLawal Act of 1092. FvbL 102- 
579.106 S ~ s t  4 7 7 :  Atomic Enm A d  of 
1 5 4 .  ES amtrrded, 42 U.S.C. 2011-2296; 
2$orpznizatjon Plan So.  3 of 197D. 5 U.S.C. 
m1.1: Ru5-a- W ~ P ,  Policy Act d 1962. is 
zn-~ldad. 42  C.S.C. 10101-10770. 

, , .,u. ,a , r , ~ u ; r ? ,  r c a i ; i +  Y.  L Y J U  / liules arm ReguSations 

S u b ~ a C  A-General Provisions or conditions ofcenificalion ~ursuanr ro 

g l94 . l  Purpase, scepe and applicability. 
This pa:! specifies criteria for the - 

cenificarinn or any re-cefliftcation, or 
subsequenr ac~ons relating to f i e  terms 
or conditions of certification of the 
Deparunent or Energy's \4'2ste Isolation 
Pilot PIanz's compliance with he 
disposzl regula~ions found at par1 191 of 
this chapter and pursuant to section 
6 (d) (1) and section 6(0. respecti\*ely. of 
the II'JP? LMfA. The compliance 
certifica~jon application submitted 
pursuant to section 6(d)(l) or the MJI?? 
LM1A and any compY iance re- 
certificatioa zppUcalion submitted 
pursuant to sortion $(f) of tne S'rlP? 
L\VA sshaIl comply wiLh the 
requiremmts of this pan. 

5 194.2 Definitions. 
i inlss ahenvise inciimzed in ihis 

part, all rems have she swne m a a i n g  
zs in PL"~ 1 E 1 of his chapter. 

C t r ica r ion  means any acson taken 
by *he Pldministrzior pursum: lo 
section 6Id) (I) of Lhe M.??? L1?J.4. 

Codn-abnce zp~alication(s) means the 
complimce certificaii~n a?plication 
submitres t o  tne  Administ-aror pursuant 
to section Sfd)(l) of the 'I+l?P LM'A or 
my conpiivtce re-certifiertion 
applications submitted to the 
kdministntor p ~ m ~ 7 t  to senion 8(3 of 

WIP? LIVA. -. 
Compljan~* zssssmmrls) mzms -51.. 

analysis conducted to detemine 
compliance with 5 191 -15, and part 181. 
subpart C of t h i s  chapter. 

Draware Zzsin mems t h o s ~  surface 
and svbszlrface f s t u r s  which lie insid5 
the bound- i o n t d  to the north. eGi 
2nd of the rjiSpasal system by fit 
innemcs: edge of the Capiran ileef. and 
formed. ro t h e  south. by 2 srraigjlr line 
drawn from -jlo southeasrem point oi 
the Davis Mountains t o  ttre most 
southwestern point of the  Glvs 
Idountaifls. 

Dezp cirfig means these drilling 
evenrs in h e  Delaware Ezsin that reach 
or exceed a depfn 5f 2.150 ieet below 
the surface relative to  where sue h 
dril lhg occurred. 

Depa,-man: msans the United S*&S 
D e p m m r  of' Enera. 

D>s-soszl reaplatiom rneuls pan 3 91. 
subparts 3 and C of tiris chapter. 

Idanz~emenf sgrrerns review means 
the qudirative zss-ssrno-nt of z dara 
coUectiotl operation or organization($) 
to esrablirn whether the prevailing, 
aualiq+ manag-nent mctus t ,  policies, 
pra,sices, and procedurs are adequate 
to ensure L7a t j le  ppe and qualiry of 
datz nstded zre obtained. 

hiotii.zztion means actioa{s) taktn by 
C f r ~  Adm%tfafo; that alters she t e r n  

section 6(d) (1) or rhe M'IPP L ~ A .  
h$odification oi any eerrification shall 
comply with this part and pan 191 of 
his chapter. 

Popu1at;on of C#Fs means a11 
possible complementary, cumulative 
distribution functions [CCDFs) that can 
b t  generaled from all disp~sal system 
parameter values used in perlomance 
rssessrnents. 

Population of estimates means all 
possible estimates of radiation doses 
and radionuclide conc,enria:ians that 
can be generated from all disposal 
system pameter values used in 
compliance assasmenu. 

Qu Jiy asurance me= hose 
planned and syxernatic act i~ns  
necessary t w  provide adequaie 
confidence that the  disposa! system will 
comply with tbe disposal regdations set 
forth in part 191 of this chapter. QuaZiq 
asrurvrce inel udes qualiv conrrol. 
which c0mpTiS5 thoss actions rdared 
to h e  physical characteristics of a 
material, structure, compon- *nt, O i  
system that provide 2 mews to cone01 
the qualiv of t2le marerial. suucture. 
compoDtnt, or system ro preciztennined 
reouirernmr. 

R J - c d c a t i o n  means my artion 
taken by the A6rniniscaro; pmuant to 
section 8(f) of tht MP? LW.4. 
Regulatory rime frame means IIE time 

pe~jod beginning at disposal and ending 
10.ODO years after disposal. 

&vocation means any action taken by 
fie Admmhtrator t o  twminare h e  
~ e ~ c a t i o n  pursuant ro serrion 8(d) (1) 
of ti.lc MTPP LMI.4. 

Serretanl means the Secre-a?' of 

events in the Del2ware E2~ii-1 h a t  do n> 
reach a depth of 2,150 feet bpiow h e  
surface relative to where such fir-ihg 
occurred. 

Susp%sion means any ardon taken 
by the Adminisfrator 10 wih &a;. for a 
h i t e d  period of time. the cerriF~m~on 
pursuant t o  sdetion E(d)(l) of ti.lt 14PP 
iMl.4. 

W u t e  means ti15 radioactive wlk.~fe, 
radioactive material and coinzitiwtaj 
material subjsct to the requirements of 
pan 141 of this chapter. 

M:aste &a-acteristic means a p r o p ~ ~  
of the u+2ste that h u  an impact on the  
con:zinment of U'zste in the disposal 
system. 

15iate component m o m  arr 
ingredient of tfrp total inventmy of t j l e  
ware that influences a wsre 
characteristic. 

ISPP rnws Lhe IVste Isolatjan ?ilot 
? h t ,  as a u t h ~ r k ~ d  pursuant to secJon 
213 of tht Dspartmeni D;' S e r a  
Kationd Sscuriq~ and M i l i r ~ ~  

Inforqption Only 
5-F-A l.a.07. 3:PA: P A :  7% : 
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.L.??ljtations of Xuclear Energy making such a planned cl~angt: in .'\dminisuaro: \vi:hin 10 calendar dzys 
Aulhoijzation .4ct of 1980 (?ub.L. 96- scti\.ity or disposal system condition. of iu disco\*ec. 
: - A .  . . o ~ .  93 Stat. 1259. 1265). (ii) In the event or an unplznned - (\'if Follov.*ing receipt of notification. 

. M'IPPLlV.4 means the M:2sle isolation change jn ac;iviry or condition. the Lhe Adrninistraror ivill noti!y the  
Silot Plant Land \lctithdrawal Act of Department shall immediately ceue  S e c m a v  in writing whether any 
:OS2 (Pub.L. 102-579. 106 Slat. 47i7) .  emplacement ol\vaste in the disposal condition or acti\.ity reponed purruanr 

system if d-te Department determines 5 194.3 Communica:ions. 10 paragraph (B) (3) this section: 
b a t  one or more of the Ibllowing (A) Dorr not comply w i h  L ~ P   ems 

' (a) Compliance applicationfs) shall bt: is orr'ne cerriRca~icsn: znd. if i; d o 5  not. 
(I)  Addressed to the Aaministtator; (A) The containment rrqlriremtnrs . compl\~. 

2-1 d es~ablisfied pursuant to 5 1 91. i 3 of h i s  $1 ilt'h.rether tho compliance 
2) Signed by h e  Secreiay. chapter have bren or are expected to be cenificxion muSi be m ~ d i s e d .  
(b) Communicarions and reports exceeded: s-spenjed or :tvoked. The 

03rerning crircia in L!is pui sbdl e) :)~e]ez~=s from alndy-cmpjaced .Aamini lmt~r  0: rj7e Arjminir ia t~; .~  
30: \I:asre lead to cornmined efjecij\*e dosss 23-ho:i=ed representarive mzy reousi  I!! *ddrwed lo Lke AdminisL-aiOr Or t j~a;  a-e 07 ue-rrpe;ted 10 be in =>::cers rjdiUood infomation before 
At iidninisu2:or's authorized of rhost es;aSlished PunuL-; to 5 131 .; j determining vhnheti.ler modification, 
rqresentafi\*e: and of this chapter. For p u ~ o s s  of this s:s?tnsion o; revocation of tj.le 

ih* Secniq Or j z a g r ~ p h  (b) (3) (ii) (3). =mbs).ns fm;o ~ 0 3 l ~ l i a n ~ e  ceAficarion is requi:ed. 
S:=r.,:z?#'s authorizei re~resenzative. operatioas co\,ered pursuan; to  pa;; 191. (4) 501 later ihan six m o n h  afer in5 

5 194.4 Conditions of cornpIianze sdbpz? P. of this chapter z~ noi .L;aminisreto: j s s u s  E ccrtificarion. me 
=ertification. included: or at Icas! rnrruzll~. bereafter. b~ 

(a) .L,y ceiiTication of compliance (C) Seleess  hzve c a ~ s e d  or ere De?a;unen; s5all repon to t ; ~ e  
$s"ec] --+nuanr section Eid)(]) of fne  expected io cause concei1*32zions 0: .4oministrator, in w:iring, t n y  chmcCs - 
\i?? iWP. mzy include such radjonurJjds 0; esc;lmtttd ~,-Jss~ due 10 i? conditiofis Or 2:tivjcjtS pEnaining to 

conciitions u the .4dminisuatoi finds radionu=lids in undmqrounl; s o u r c s  CI"~S?US~ SySIeZl rha: WtTS 30: 

ne=ssa= to suppon certification. of d;iniring \'<2fti in the arctssibie :?quires to 55 r:?ontd by pazgrzp:-, 

M%'ne&er s:ated berein or nor. environmeni to exceed *ki? ~imirs (i?)i3) of d ~ i ~  seztion h a ;  aiTr: from 
f>ljo\ving condsons shall apply in any esabiished putsuanr to ! 9i .  L i i o ~ ~ z i o n  C O O ; ~ ~ & ~ P ~  in Tjl:: mDSi 
sxn cexi3cadon: S U D ~ L Z  C OF inis c;hzprt;. rszrn: cornplimct! a?plirziio.n. 

(2)  The cemfrc-Uon s h d  be subject 10 (iii) B the Drpamneni 6 ~ t ~ r m i n e s  List 5 3 2 . 5  ?ubii2asom 
n3jsca t ion ,  s ~ e n s i o n  or re\*oca3on E condition described jn p ~ - 2 p p h  reierenze. 

the k d ~ d t - a r o ; .  .4n), suspsnsio;l (b)(;) (ii) 0: h i s  szction ~ Z S  OCCU-red 0; 
, , .  (a) The ioilowing publica=io;ls WP, 

-2 Lit crrt.ificau~n shall be done z: lhe 'is'-?ecte6 to occw. fie i*;9?ozp-j inlo kis pn by it;eienzr 
i i s x a o n  of h e  k w m t o r .  ,qny shdl  n o s e  rirt ~drninisca.io:, in (1) U.5. Xudes 3 e g u l z t o ~  
inofiiffcation or revocation of the u ~ i t i n g ,  ufit;?in 24 hours of the Commi~sion, h7uiEG129i "?eer 

r 
b-. u-at ion shzll be done by rult  determination. Such no'jirution shrli. ~ ~ \ , i ~ ~  jDi ~ i g ~ - ~ e v e l  Kuciss \vure 
?.;=ant to 5 U.S.C. 553. lithe to h e  extent practicable, incluck the - 

r,eposiro;ies," pubiished F~DxL?, 1968: 
.qj;nin-tor reuokes h e  certiqcation, f o l l o ~ ~ i n g  idomation: i n c o ~ ~ i a r i o n  by referent: E X )  
~ 3 5  3 e ? m ~ - n ;  shall r e ~ t v e ,  2s SOOE zs (.4) Idtnfifjcarion or t h e  lo=aLio~ ad *;c\,%c; for 55 154.27. 194.13 m j  
p;2d;ablz m d  to ~0 exrent pncficablz, ~,nvironrnen:d media of ihe reieise of 134-37. 
t i ?  w u t s  em?la;ed in h e  ciispcsilf the expected relezso: - (2) .Lnt.ricaa S o c i q  of l d e t h z n i d  
sysitm. (3) ioidenii9cation of the y p e  ~ 7 d  z.ngLqetrs (-4ShlZ) Wuclear Q l ; z l i ~  

(2; .L~Y timt a;u i e  A a m ~ - a t o r  oamiir) 05 vt.=ir (in a:ti\*ir?. in curies . L ~ ~ ~ a c ~  rn4.4) jraniud, !QQ+~- . 
k s u s  a aco,rLifimtion. fne Admin9rato: or each radionuclide) rrelevcZ or ! 9 E  edition. "@zli~ .Lssu;znc~ 
o: ';ne Admin*bror's authorized e>.pecteZ to be reizued; - rro,gmn Reouirrmtnts Nuclear 
r~p i~en ta r i \ l e  may submit a wiia- (C) ;Time m d  date of f n e  ~ 5 i e s e  oi  the raf~fis:" ~2 a?pm\,td for 5 l g r . 2 ~ .  
~ C U U P S ~  to the Geparmen~ for estimates t i m e  of k e  a + ~ = i ~ d  relcue: (3) .'.SI\E MQA'IE-! 090 a d j ~ ~ l d 2 ,  
L+onnation to enable tht Admhisrato? II)) .ksssmei'X 0: h 2 ~ z d  P @ S O ~  par, 2.7, to .&+slb{2 ':QQ.4-2-19EG edition 

d e t e m e  u*hebe_r b e  ce*f=atjon by the  r t l e z ~ e  or a:u~ct4d rejz2se: "Qualiy .'ssu;tnce I?equirements for 
shzd15 be modifled. suspended O i  2nd !\:u=iear Facitipr A~~li - ,adons;"  I'SR 
rc\eoi:e=. Unless o ~ ~ , m ~ i s e  spefi~~,d by (3) .4dditiona! infomatior; reouestad zp?ro\led for ,F I D L , . ~ ~  an6 S 2 91.23. 
525 .L;hinisra~o: or ti.le . 4 ~ w ' ; - z t o ; ' s  by the .4dininismtor or the ( 4 )  tShE XQ.4-3- l9E3 eciition. 
r.~&o;ized re?resmtarive, the .45rninistiitor's authorized "Quzlir?. .ksuiznce Program 
3e?~-rment shall submit such reprsenative.  Xeouiremenrs for the CoU~,ction or' 
i$sxztion to ~e .4d-tor or &P, (iv) Tie Department mzy resume Scienf l~ c and Technical information for 
. 4 c i r - s m t o r ' s  authorized emplacemen: of w ~ t t  in be tiisposd Sit: Cfiaracte~za-jon o!lHieh-Level =. . rsp:soarrti\e w*itnin 30 cdendai days sysrsrn upon written notification that Kurlzu \Vasts Repositorjs (exdudin2 
of :oceipt of the request the scspension has been liftel; by *&= section 1.1 (D) a?+ (c)); is3 ap~roved io: 
(3) .by  time after ~e . 4 d m j n i s n t ~ r  kdrninis~-am;. 5 194.22. 

issues a ctrtificati~n, the Depannsnt (v) I; the Gepartrntnt discovers z ('D) Tic  p u ~ l i c a t i ~ n s  lisred 
s:ia rspo;r my pkjmed or unplanned condition or acti\tirl)r thzt di%is phz,pph (a) 0: ri.lis seetj on were 
chur~es in acthities or conditions significantly from wha: is indicated in z?p;oved foi incoiporation by mierence 

..:y.:~&.ing to fne disposal system ha: r.i-~e mon recent compliance applica';ion, 'Dy 155 Director of be ~ e o e r a i ~ e ~ i s t e ;  
:. ::..:.?P,' sipificaqdy from the mos: recznt but does nor invojve conditions or ..: ,. . in ac~oidancf with 3 U.S.C. 55?(a) and 
','...:;r;l?iimre application. acti\*ities listas in paragiaph (bj(3) (ii) of i CFR pan 51. Copis  m2y be inspectsd 

(i) Tnc Dtpz-anent shall inform ihe h i s  section, then t i e  dil'erence shdl  be or ob-&.ntd from L i e  .%: Docket Docket 
AdmLiLsczto;. in \vritino,, 10 Information reponed, in writing, to the oG-j.;m h(lj92 CE?I:), 



? A > a  :-cje;el ':cglslfr / Vo! .  01. !\O. L G  1 :"1$2>. : -kLi i lc ;> 3, l " t I " 3  r ,dlZS t n 3  r\CgLJa;ions - - . . L.S. Environncn;zl P r o ~ e c ~ i o n  Agency. norified the Secretary. i n  \wiling. that a (b) +. atscription of the dp~if:, ,t 
4.3: A S ~ l r c ~ t ,  S\If. H'ashington. DC complete application i n  accor-' ~ a n c c  -- disposal sysrenl in dud in^: 
I L ~ ~ O ,  o: copies mzy be inspected at b e  xvith Lhi~ pail hzs bern received. l i )  Informal ion on tnalprikls of 
OFbce of the Federal Register. SO0 N. consrruclion including. but not li: 
~ ~ ~ i ~ ~ ] ~ ~ ~ ~ ~ h ~ $ ~ , 7 [ h f l ~ o ~ . ~ ~ i ~ e 7 ~ 0 ,  §194.12 Submissi~noicom?Iiance lo: Geologic media. srruclural matr 

\Vuhington. DC, or copies may be 
applications. engineered barriers, general .- 

oS;aintd from b e  hflom.ing addresses: Gnless otheni'ise specified by b e  arrangement, and approximate 
i j ]  ?or .4S!dZ s:andards. contact .4dmifiistra~br or the Adrninisuaro:'~ dinendons; and 

kmesjcan S o e i e ~  of h4eehanical aurhorized represenlalive, 30 copies of (2) Computer eoegs and standards 
EnginPc;.s, 27 5 ~ ~ '  D ~ j \ , t ,  p.0. 2900. any compliance ap?ljcarior., any h a t  have h e n  applied 10 the dpsign a:. 
7a,73t]d. ~j 070~7-2900, phone 1-600- accompanying m a i ~ , r j a l ~ ,  and any consvuclion of ~ h t  disposal sys~ern. 
543-2763. aiendmen's rherero shall be submitted (c) Resulrs a: zssssmenu conouc~td 

[2) ?or Nuclear ilegula~ory in a printed form to he karnrnis~rator. .pursuanl to h i s  pan. 
Sommissior, do;uments. coxact (6; .4 description of inpa: parzmeters 9 i 84.'; 3 Suhnission 07 referenze 
Tlivision of inioznation Suppo:t arso=iated with assessmtau conducted 

xztsrials. 
stin-ices. Discibution Senice, U.S. pursilani to this part and t h e  bzsis io; 
iiuciea: Ztgulaloq Commission, i n l o n a i i o n  nay be incI~ld~.C] b ~ r  selecting thase input parzmerers. 
\:'asnington, DC 2C555, or conract yeTerence jnro compliance 3ocumentation nimezsurs  tak-n 
xariorrzl iechnjezl InfDrmarion seTieea a?pIicationIs). provided *a; tn: ro meet h e  zssuyance requjrempnrs of 
5153 "Royd P,oaci, 5prin$1fie]d. J : . ~  

rekrences are clear 2nd q e r i l i c  zn5 &is ?art. 

213 61, phone 703467-4330. k a t ,  unless ohemfist spt:ifie5 by the (i) k d=sc;ipiion of wate acetp;znee 
.&timinist-atar or the Pldniniscato;'~ C-itc:it and actions takm ID =sure 

5 i 94.6 kltesnztive ptsvirians. au~jlo~' .z t& re?r~~n;aff \ le ,  1 II copies of adherence to such critgrjz. 
The Adrninistra~o: may. by rule the ~ i e r e n c e d  informzrion zrt &\ P. dscriwtiar! D: background 

?ursuznt to 5 G.S.C. 533, substirure io; submitted ro h e  Aciminismto;. raaia~on in air. s3iI 2nd V;~tei in G e  
rqg of the pio\.islons of his past Z e f r ~ n c e d  mate;jds wnicn art widely X'iciniQ' ~f rire disposal system and tne 
d1~r;latiue ptovisions chosen after avzilable in rzndz-d rextbooks or ?roceriurs ern?loyed to det~rmine sucn 

:a) Tnt alre;na';l\re pro\.jfj 03s have reference books need no; be subminta, radiation. 
been proposed lor public cDmment in b! One or m3re topagi.a~hic map($) of 
L k  Fecki-al, Zegisrer t~ge-jlei wih 5 194.54 Content o! compliance yj7e vieinit?. of the dispose1 system. Tne 

corLifi=ation ae;liitation. irrformati~n describing how the contour i i i t e ~ z l  shall bc s .~5cieni  to 

zlier;lz;;,ue prov&jons comport ~ * i ; h  h e  -$."? c~m?liance zp~f iu t ioa  shzll S ~ O \ V  cie is iy  ~ \ t  ?attern of s~1zface water 
6:s?csa! regdajons, the resons  w h ~ .  indude: flow in the \*iziniT of - h e  disposd 

';ne *Asring p;o\isinns of h i s  nafi , 
(a) A  CUT^^ ds=riwtion df ! r  system. Tne mzp(s) shdl inclade 

t??ce- ir;appm*ate, and tht costs. na~u;zl and engineered iex1xs i5af s~mdrrd  mz_c notations znd qn'no!s, 

;;.sis imd benpfils of compliane- in I X E ~  aEec1 the p z f o n v l c -  of lhe and, in addition. s h d l  shou. bounduies 

2z:o;dance w i h  the alternative disposzl sysrern. The ciscripti~n of t h e  of the controlled are2 and IYIS iocauon . . 

?:wMons: aisposd system shzll include, at a 05anyac~ve,inaetive,andaSandoned . 
(i) public c m e n t  period of at minhnum, h e  follo\i~ing s o m a t i o n :  ' injectioa arrd wjthdrawd wel!s in tht 

iezs? i 30 days h u  been completed and (1) Tne lorad on of CLhe dis?osd carrtroUed area 2nd in rht \ , i c in i~  o i ~ e  
public f,e,aings hzve held in fie15, sy?'stm and Th= convolled 2feE: ~ ~ S W D S ~  S Y S ~ Z ~ .  
h495 eo; (2) .4 description of the geoloa. (il X d e ~ ~ ~ i p t i ~ ~  of past and current 

(:} Tne pub5 c comments received g e o p h ~ i e ,  h!rjrngo,o]og', hydro lo^, ciimatologic 2nd m ~ ~ t ~ r ~ l o ~ i c  

have been fuliy co;.sidtr*d md Lqd p J O & e ~ ~ ~ y  of he dis?35a] ~ : , s f s ~  conditions in t h e  vjciniy of iht 65poszl  
(d) -4 notic- of Tmal mltmaking 3 LYC: it5 v i ~ i n i y  znd how1 LISE sys~em 2nd  OH. these condiiions x e  

?ubhiied in rhe f e n d  Tiegit:~. condfio;?s r;E. q p c ~ e d  to c i - p n ~ p  m,j t > ~ e ~ r e d  tD change Dvei l he  reguiaroy 
in;eract over f i ~  reguiatoq- rime f;ame. f r a ~ .  

5 : 94.7 EWective date. -. Such d s ~ i ? t i o n  rhzll in:lud,. = a ~ a  (j) Ti-~e inionnation required 
A ae c;ire;ia in tjzis phi shall be minimum: elstwhere in this part ar a7g aoditionzl . 

G ~ c r i v e  on A p d  il, 1996. Tne (ij Exis',.,ng nuids and nuid hydraulic iniormation. analyss, tsrs, or records 
in=qo;at ion by reference of 30tP,ntid, including brht in det=mifitd by .Adminhmtor or t h e  
aublicariors h ~ e d  in be criteria is and near t h e  disposal syst-n: and Aominismor's ilurhorized 
z?pro\fed b)r fit 3 i ~ e t b r  of be Federd (ii) Er:ismg jljghrr pEmeabifiy rtprsentative to be n e c - s a ~  for 
Zegisre; zs of April 8, 1 E96. anh!rdtite interbEes lorated or no,, d = l ~ m g  complimce his DL?. 

S zbpa* &omplian ~ ~ r t i f i ~ ~ f i ~ ~  horizo;l of wsl=. 5 7 84.G Canten: of complizn=e re- 

and fte-zertifrta5on Appfioations (3) The presence a d  chz;acteristis of =~rtifica:ion app[i:ati~n(s). 
pottned pathtvays for vzr.spoz of (a) in submirtilg doeurnenration OF 

5 ?94.+1 Com;lleteness and aceuraq of wute irom fnt dis~mal system to the ,,&uej compliance pL-ant to 
~ornpiiance applitations. atc-sible en\ i ronmex inzluding. but scrrinn S(f!  of ri.le 13PP LIY.4. 

information provided to ri.1~ no: limjttd to: Erristin; boiehol5, prwi ous cempliance ap~lication s h d  
.~nminisraro: in support OF solution features, brezcia pipes, a d  be upjrred ro provide suficienl . 
compliznce zpplication shall be other porenddly permeable fezturs,  bi~xat i  ~n for -At Admi~isrator  to  
com?lete 2nd accurate. Tne such zs interbeds. determine whether or not t h e  M23P 
.Li&ninisoator's eduation for ( 4 )  Tne proj ecttd geophysical, continus 10 be in compliance with the 
c e r 5  cau en pursumt to s==tion hydrogeologic m d  g ~ o c h ~ i n i r z l  dk?3~21 regulations. Updated 
G(d'(i)@) 0 f - A ~  \;lrIPP LM1A and , conditiozs of cjlo disp~sal s~stem due to do=umtnra-jon shall hclude,: 
:\-ziuation for rect r t i f jca~on puursua.rt to t h e  present-, OF \VLS~E including, but not (1) .411 a a d i t i ~ n d  geologic. 
s=:Aon 8(f) (2) of rhe M?PP LW.4 shaU liiiired to, fsl* efkcrs  of pioducGoa of p p h y s i c d .  geochtrnicd. hyd~alogic. . :. :." - .,.. . . . no: ~ t g i n  unu the .4dminiscato; hzs hezr or grss fiam t h e  wute,. a;ld mtreoroEogic iniomztio;?: . . .- . .. 
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(2) All additional monitoring dakr. requested records an not imnedia~clg c o l l e c ~ ~ d  prior 10 implemeniatjon or 
enaiyses and resulu: 21-rilable. the1 shall be deli\*ered i$.ithin the ~uzl i iy  assurance program 

(3) All additional andyses and rtrulu 30 calendar 62ys of the iequssl. ?ursuan! to paragraph ( a ) ( ] )  of this 
of labora~oiy experiments conducted by (c) The Department shall. upon seclion have been qualitied in 
the Depanment or jts conrractors as pan request by the .4dminisuato: or the accordurce with an alternate 
o! the \W" program: .4dminislratoi's aulhorited m e h o d o ) ~ ~ ,  approved by h e  

(4) An identificati~n or any activities representative, provide ptrmancnr. .4drninistiato: or the Administ-ator's 
Q; assumprions h a 1  deviate from h e  pril'ale office space that i s  accusible to zulhoti2:d Rpraen;au\,e, ;ha? emplDy~ 
most recent compliance applicarion: hr dispos21 r)stem. Tne O Z C ~  space one o; nore 0; h e  follo\Fjng mrj-,.ds: 

(5) A description of all waste shz-11 be fo: t ire exclusive use of rhe .?eer re\.jew, conducted jn a manner that 
emplaced in The disposal system since *drninirlialor Dr L ~ c  hdministia:oi's is compaiib1e a.jb )\'UWG-!2Ei, --peer 

most rezent cornplimce ~ e r ~ c a t i o n  authoiized represen:ari\*e(s). Xrview for 3igh-Le~lel I\:ucie,a; \?:=re 
o: re-cettification application. Such (d) The Administiaror or t he  7 nep~sirorjes." published " b r u a ~  1968 
js*ption shall consist or 2 descijp'jon Administrator's authorized (incorponrjon b!, reference 2s sp~ri l ie5 
of h e  WWID characterisrics and tvrste rqisen:ari\le!s) shall conply with in ! 94.5); corrobora~n: lxa: 
iomponend idtnti5.d in 55 CS94.24 (D)(I) applicable riress convol mezsures TO; : o n C m a t o ~  IesUn~; a qu2iiv 
~ r ~ d  194.?<[b)(?): sccu~ir).. ndiolodcal protection. and mu,;, p70g:,, hat is equjvalmi in 

(3) sipificant infonna~on no; personal s6eq when coniucting ~5eC; tC .b.SME NQS-I-!9E9 ediGon, 
?reviously included in a compliance attiviries pursumt 10 this section. .L.S!\6E Ni).4-22-l?90 adde,n&, pan. 2.7. 
ztzification or re-certification 5 jg4.22 Quaiity zssuran=a. ta .451\E hlQA-2-1 965 ejjtion. and 
~ p l i c a t i o n  related to  wherher the ASMf !4gA-Z-l9Eg edjrjon  ding 
Sisposzl system continues to be in ia)(i) A+ soon u pracricable d ~ e r  

Section 2.1 (b) urd ic) 2nd S g t ~ j ~ n  ii.1). 
complimre wjth h e  divosal .b.pril 9. 1096. rirc Deparunem shall 

ii3to;poiation b~ refs:ence 2s specified 
ir~ulatioas: and adnere to 2 ouz i i s  r tsun?te  p:og~am in lg4.j.) c- 

(I) Any ajditional Liz; implements the requitemens or 
(c) .&qy compliance a??li crrion shefi 

rt3up_5tp_d b;. be ~ d ~ i ~ i ~ ~ ~ ~ ~ :  .A-S!\'E NQA-! -1 969 edition. .k5!\'15 ?io\*id?. IQ T ~ E  exxnr ?;artjcaj]e, 
.~..Sminist~ato:'s aurirorized !<QA-?a-! 090 zd5end2, ~2.2 2.7. to ixiomziion which dtis:ribs now. d] 
rc?resenrative. .A-S!dE NQA-2-1989 edition, m d  .4S!\4Z 5x2 use5 IG su??on Zle compri~,-ce 

:a) 70 -jle e-x~ent that informziion !\'Q.A.-3-19ED edition (excludin: section ~ ? ? E C L ~ D E  have b ~ e n  ~ S = S S P ~  for he i r  
:e?~ire6 ior z re-co,rSlcarjon of 3.i (i) 2nd jr), mt Section l i . ! ) .  o.jSiy chzrarttristics. induj ins:  
co3;lrrhacP_ tP-n;ains vdid hs been. (ki=cxp:adon by reference a specified 

11) 2a:e accuracy. i.e., the degree 10 
s j b m i ~ t d  Lr. p e \ r i o ~ ~  c=dycation or r=- in 5 lg4-5.) 

{3) Any c~m?limce zp~lication shall v:.';?ich aa:z age: wiL7 an a=c=?ted 
te-?&?cation i!?plicafiunis), such reiti-.n:t or t r Je  vdue: 
infomation ntee not be dupiieared in i adude  iniomarion which 
.,.\ a daonsL3rs bat qudiq- asuranc5 i3 D m  precision, i.t.. a mczsurc of 
.A,s,quen: z?~Iitations: such 
i,f.3marioi, be sumnarized p~ognrn reouhd  pt?rsuani to ?ara,orapn 

fie mutual agreement beween 

(a)(!) of this section hw beta compmble aa t t  gathered or o.ovo,loped 
r ~ f r ~ t n c s d .  

s:ablisned and executed for: under simile coni i t io~~s  exprossod b 

Subpaf. C-Complianse Certification (i) ch2;2ctefi=ation artileitis K%'R 00: 2 standard de\*iation: 
m d  ~ssmpti3;1s: i3) D a i  re~resen:aiivenesz, i.2.. he an-;' Re-certification 

.(ii) f n \ ~ i t o n m e ~ - d  monitoring. copre  KO which cia2 accurately 2nd 
G ~ n e d  ~ e ~ u k e r n ~ s -  monitoring of tht periormancc or ~ L ,  prehe ly  represex 2 charac:e;is~c of 2- 

ciis?csal sysicm. sampiing and p3?uiation. 2 p & t ? l ~ f ~ r ,  va~a i ions  a; a 5 1 %.?Z Insps:tions. &.aiLiysis acrivities: sunpiiiig point  or ea\5.ronmen-4 
(4 Tnr? -4dmjnissaror or the. (is) i)ielb n = a u - m t n ~  0: goologic conditiozs; 

.4r;ninistiztor's authorized fazrors. :omti \va:e~. mereorologic, {L-1 DZ;B ~ o r n p i e t ~ ~ ~ s s ,  i.t.. E rn=zsure 
re?ressnntive(s) shall. ar any time: 1op3,~ra~hic  chz-acte;istics: oi' thr amom; of vzlid d a n  o b t t n t u  

2 )  Be aiibtd=d unfe_uered and ( iv)  Compuratior~, compute; codes. C O ~ ? K P , ~  LO tht a m o u t  !hi V;ZS 
w,mounced  access to insped an?. arcs mode5 u l d  m e h o ~ s  used tn ex~scr td ;  and 
of -ke \4P?, ,and 1~cdti~m d e r n o ~ s m t e  compfimce with cjle (5)  Daz comparabihy, i.e.. a mcuure 
pt50;ming a c t i v i t t  that proltide dispcsal regulatiorrs in accordance wifn o;fn~ conficience with which one darz 
ilioxr.ation relevant to c o m p l i ~ c e  ';7e pro\4sions of tiis part: sa ct? be compared to anoths. 
~??a;~t ion(s) .  10 ukim fie S e p m e n t  (19 ?m,5um fo: implemenmtion of (d: .Any compiimce applicmtion s h a  

r i g h ~  of access. Such zccojs s ~ . U  br e,?ez jud,pmt eiicitation used ro ?iovid.~ information which 
cquiv2ient 10 accezs diordtd support appiicaticns for csxifiration or demonstrates how all darr ere qualir?o,d 
D=?amenr employes upon re-certif cation of complimc~;  for use ii h e  demonseation of 
p~so,?:ation of c r ~ d m t i &  a d  other [vi) Design oi-he dispos2! ~ystern and compEmce. 
r~,qui-ed documents. actions taken to ecslire cornpliancr (e) Tine k d W w a r o ;  utill vo,fi@ 

(2)  3% d o w e 6  to obtain samples. oesiF spa-~iiicatioi?~: z?propfiat~ executim of quality 
hcjurjing split szmpls. a d  to monitor (vii) The collection a:da;z and zssuzmte programs through 
273 mesure +PCW of b e  disposal infamati03 csed 10 Support cornpiianc? L?spertiom. record revie~ss record + 

system znd the w u t e  pmp~sed f0i a?piication[s): m d  iree?i?p requirtmen~s, u+'ni~ mmzy 
dis?zsd in the ciis2osd syPem. iviii) Other sysre,ms. ~ ~ u c t u r ! ? ~ .  incluao. but rn2y nor b: limited to. 

lo) Rearus  (including data and other cornponenu. ma + c ~ \ > i t i a  impormC to su;\~eilimce. a u d i ~  m d  mma,s=mw; 
;nfon2tion i7 any form) kept by the . . . - .  the containm2n: or v;zsre in lht disposa! s y s t e p ~  revie~vs. 

. -.. ::;,apnsnt pai.raining to ~E M'P? shall system. 
-':':::'.:;r.2de tvai]ab]a 10 the Adminispato; (0) .&ay com$imce application shall :94.i: Models and CompUter =odes. 

0: 3 5  .~omiiisraror 's  authoezed i? , .Ildde -' . inioiniation which (zf An;. ~omplizn=e appljcatio~ sftirll 
rea;.sen;au\~e u?on requesr. li deinor?sz-ares ?Aai d2:2 mZ i-ormation 





. - 
Federal Register / Vol. 

pursuant ro 5 194,32 and compIiance 
usssrnenu, conducted pursuant 10 
5 194.54 shall 2ssume random 
placement or wzsle in the disposal 
syern. 

Ie) Waste mzy be emplactd in the 
disposal system only if the emplaced 
componmz oi such wale  will not 
c a u c :  

I!) The ro:rl quantiry of waste in  the 
disposal system to exceed the upper 
limiting \ -a iu~,  induding the associaled 
nncertzing, oescribed in the 
in!roduttor). rext LO paragraph (c) ofthis 
section: or 
II) The 10-d qtlantig of wale that 

\:-jiI have b z n  emplaced in ~e disposal 
sysiem, pzi or ID closure. ro falE be1 ow 
';ne lawsr limjting value, incluciing tnt 
zssoeiated unccrainy, described m t l e  
inco c5u ctory tex7 to paragraph (c) of ~ L S  
section. 

(9 M:urc tmplacement shall conform 
ro i!e Z S S U ~ E G  ware Iaading 
emditions, if my. used in psrformmco 
zssessmmrs conduc~ed pursuan~ to -. 
5 194.32 a d  compliance 2s-ssmtnrs 
randuns6 puzcan; to 5 194.54. - 

@ Tne Dewanment shall dtrnons~ate 
i:. my corn?Lmc~ avpljcatien that the 
t o s  in~znr3i3. of w2st.e emplaced in f i e  
d:hp3sd sysrem c o m p E ~ ~  wjf i  the 
iirni;2tiors on r a u r a n i c  U'ZS~P 

d i ~ o s a l  de~Crib~iJ LT he, IW? LVI'A. 
(a) Tn e kdmhismto; will tsr! 

Lii?sps:iiors and records revim~s, sucn 
25 zudits, to \per@ compliance wit;? hk 
set'j3n. 

5 194.25 Future sate essunptions. 
(2) Wnlss ochmise sp-perirled ir! th~s 

pz?i or in ~ 7 e  apc~sal regulations, 
pa5o.mulcc as=sments znd 
c o z l L m c ~  assssrnenrs eonductad 
pnrsuul? fq= pmisions of rhis pan ro 
democsz-at? compliance with 5 191.13, 
Z iS"!.i5 2nd pcr; !PI,  subpm C shall 
usume ha; ciraraz*-ristics of the ~U~L-P  
r:;;icb v:na: they arc at h e  t ime the 
c3xpliancc ~ p ? i i a t i ~ n  is prepred, 
provided. ~ a ;  such ci3aarte5stics are 
no: rtiarsd to i1\'&rogeologi~, geolo,' ole or 
di-na'Li= con&ionr. 
(3) h co~siue;ing future s t a f s  

pE3r;tii m his  s~zrion, t h e  D q m e n t  
skaij dozum%i,l; ir; my cnmpfiancs 
zqlication, re h e  ex'ttnt pi-aacable, 
tfir;~ bf p o t s t i d  future hy6rogecrln,aic. 
~~ologir and clirnaric conditions on the 
c q o s d  system over th= ~egulztory tim? 
irisme. Such .FIooe&m~ntation shaU be pa 
of ~e act i~*i i i s  mdertakdn pursuant KO 
5 194.1 4. Contsn: of complianes 
certification qn;llication; 5 194.32. 
5~995 of pe5orr;;urec assssments: and 
'., . . 54.34, S=ope oi compliznce 
::.&sments. 

I!) ir! c o r s i 5 ~ n g  the ef iec~  of 
hy&-og=oio,oic conditi ors on ti?. 
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disposal s~slcm, the Depz. "meat shall 
do cum en^ in any compliance 
zpplication, to the exlenr piac:icable, . 
the efTecls of pwlential changes to 
hydrogeologic conditions, 

(2) In considering b e  erects of 
g e ~ l o g i c  condirians on the disposal 
system, the Depament  shzll document 
in any compliance appticatjnn. 10 rhe 
exlent pracricabie, the eEecu of 
potential ehanyes to gecllogit 
conditions. including. bur nnt l i n i ~ t d  
to: Di~solu~ion: near surface geomorpfiic 
features and pTDCeSSS;  and relared 
subsidence In the geologic units ofrhe 
disposal syntm. 

(2) In co~sidering the efi~cts o: 
climaric conditions on h e  dispmal 
system, the  D e p m e n t  snall dorumcnt 
in any complia~ce appIication, to tfie 
extent pmericable. ths e5ecrr of 
porential chang3 to future climare 
cycles of inrrezstd ;eri~i;ation (2s P -.. compared to present cono~t io~s ) .  

5 194.2: Expsi judgment 
(2) Expen judgmtnt. by ur individual 

g _ ) : : p ~ ~  or pand of a-p~rts,  rnzy bs u t 3  
to suppor~ any compliance a??lication, 
prcvided tha: exw~;tjudgrneni docs no: 
subsdtute for idonnation Lhat could 
reaonabig nt okained through data 
collection O i  exp?imenrazion. 
ID) Any compliance applicr'rion shall: 
( I )  Identify exper: ju'dgm~nts 

used t o  suppm h e  application and 
shzll id-ti;'?: ~xpcrrs (by name znd . 
ern?loyer) involved in my e x p n  
judgment eIickatiun procsss  to 
sup?n;.t thr 2??licarion. 

(2) Describe t h e  process o:plidti?u, 
exp2r; judgmtnr, md document -he 
r m l a  0: -:per; jucigment tlici~etion 
processes a d  k11 r tw~ning bc;?i7j 
those r~ulrs.  Do2mentztion of 
ini%nri~~*s used ID elicit ju ompens from 
expens, the qustions or i s s u s  
prscmrec: for eli;i:atian oi' m,rp=ii 
jucigmenr, bacl;zround iniomztia;l 
p r n i d t d  to ex?sm, and ddibtx;io% 
and formal interactions among ex?== 
shall be prmrided. Tne ~piniom of211 
expens in~~h'd in each eelici:ation 
process shdl. bt provided u k t h e r  *t 
opini on5 rpe uses to SU?PDR 
cornpljance applicatio~s or no:, 
(5) Provide documentation that drp 

r'ollouTing rsrrictions and gdaeL-os 
have b-zn zwpEied to any s%jeztion of 
indi\4du& used to elicit e x p s  
juagmcnz: 

(i) hdi\pibuals who are rncmbers of 
t !e team of invesri~,ators requesting the 
judgmmr or the te&n of in\ l~stigzroz 
wLh'h0 ~ i 1 1  We kejudgm- W r i C  not 
stlccted: a n d  

(ii) Indwiduak who mzinrzin. at any 
.or,eanizarionzl ltvel. 2 s u s ~ n ~ i s o ~  role 

nformation 
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Or a r t  supcn'iscd try \hose \\+I10 ~ j l l  
utili=c thrjudgmcnt tvere not sclccred. 

(4) 'Irovide lnforma~ion whEch 
demozszares bat :  

(i) The exptrtise of any individual 
in\-ol\,ed in experr judgment eliciiation 
cornpo:rs v. . ih f i e  ie11ej of kn~\%.ledge 
required by the questions Dr issuts 
presented to L ~ E I  indi\~jdual; urn . 
+ (ii) Tine expertise of any expen panel. 
zs 2 \\-bolt. jn\*ol\aed in expert judgment 
elicitation comports w . i ~  the level and 
\'arier!- of finoulledgt required by .31r 
auts;ions O i  issues presknred to b a r  
pan-1. 

(5 )  Ex?!z.n ~ 7 e  relationship anon; ti.I: 
inlorma~ion a70 issues prstnted to 
expem prior rr, the eliclzatjon process, 
the ~ , i i c i t ~ 6  -iudgrnenl of any exptr, 
py.ltl O i  individua!. and the purpwt io; 
\r-n~ch h e  ex?=jucigmeni is being cscd 
in compljance 2;rplicationsIs). 
(6) Provid~ docrumentation rita: he 

injij al purpose i ~ r  whj eh expm 
judgrntx u.u inrenoed. p r s tn ted  to 
the %?Tert p2"el, is consislent wjrir h e  
?urpose for wnici: this juugrnsnt ~ v u  
usei in c3m?Emce a p l i ~ t i o n ( s ) .  

(7 1 ?iovjd: do=umtntation that the 
fo!iov:in_s resLirrians and guidelins 
h2xre been zp-~lie6 in eiici+&g expcr, 
juagm~n: 

( i)  At ie2.s; 5x3: inEii\~iduSs shzfl be 
ustd in my ey.?ei elizitation praress. 
uaiess there is 2 jack or unzvaila'oili~ 
of exps;.s z?d a documensed rztionale 
is ?rotlid ed that %?lains why kwt:  
than f i v e  individuzls were ssitcted. 

(ii) .kt lezs: ~ w - t h i r d s  of the ex?erts 
in\*olv~d i~ ul e!ici;ation sir& co~sist  
of indi~iriuais ~ $ 0  are no; ern?l~?ed 
dirml:. by rho, De?~znsni oz 3y i h e  
Depz-m-at's conmctors, unless r.9e 
B=pament  rn denonst-ate an5 
document h i  .jl~re_ is 2 lack o; 
un2vLijaMlig+ of qumed hae?ndmt 
expens. If so d*~~)~nstrzted, at Iszst one- 
third of the expzsts imvolved in ul 
elidaiion shall consist of hd iv iduzh  
wno are no; employed directis. b: the 
Deparunant or by t h e  Depamnent's 
eon~ac:ors. 

(c) Tnt public shall be aToorded a 
rtvonzMr oppo;runi~ to present i rs 
scliinrifac and r~_=~miezl -\ieu.s rc expan 
paneis w input to a ~ y  e x p m  eliciratjon 
procPs. 

5 794.27 Peer review, 
(2) Any compliance application s h d  

jnclude do=umentsdon of pee; re\isum 
that h2s neon conducted, in 2 rnznns 
rcqwed by this section, for: 

(1) Con=eptual modeis seltaed a ~ d  
cieveloptd by the Depanmenc 

(4 u'zste & ; t a c ~ = i i ~ t i o n  =~!~sDJ zs 
require2 in F !94.22(b); 2nd 

(3) En:in:tred bzirit: eval~zci on zs 
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. . 
[b) ?eer review processes required in (c) Performance assessmenu shall prior to the lime at which a coApliancc 

paragraph (a) of his section, and include an analysis of the effects on rhe application b prepared. 
conducted subsequent l o  r h e  disposzl sysrcm of any acrivitics h a [  {ii) The total rale of deep drilling shall  
p:omulgation a1 this part. shall be occur in the vjciniry oithe disposal 

* 
be the sum or rhe rates ol  deep drilling 

cortduc~ed in a manner that is system prior to disposal and are lor tach resource. 
compatible with NUREG-1297. "Peer ecpecled ro ~ c c u r  in ~e vicinity ol the (4) The frequency oishallo\r drilling 
Xeview for High-Ltvel Yuclear \Vaste disposal syslem soon alter disposal. shall be calculated in the lollowing 
Xepositoris." published February 1968. Such at~ivities shall include, bur shrll manner: 
(incorporation by reference as specified no1 be limited to. existing boreholes and (i) Identify shallo\lr+ drilling that Ilas 

~n 5 194.5.) the development of any exisring lezies occurred for eaeh resource in the 

(=) Anlo compliance application shzll: that can be rczsonably expected to be Delaware Basin over tho p ~ s t  100 years 
( 1 )  3nciude info,mation that developrd in h e  near future. including prior to h e  time at which z compliance 

dtrnmstrates b a t  peer re\.iew procss s  boreholes and leases that may be used appIicarion is ~resared ,  
required in pa;ag:apf, (a) of &is section, for fluid injection activities. lii) The total rat? olshalloul drillins 
md conducted pijoy ro rhe (dl ?errormanse zssssments need not shal! be the sum of the rates of  shallow^ 

imp)menrEdoa d bt pramulg,fim of consider p r o c e ~ r s  and evenu Ihat haw drilling fm each resource. 

his p a ,  were conducted in aceorganre 1"ss than on- chance in 1O.OOD 0: (iii) In considering ~e historitzl rate 

Jrernate process subs:anually occurring over 1@.000 Sears- oi all shz l l o~*  drilling. t ire flepzrtmenr 
e3*.livdent in ~ b j ~ 1 2 g ~  and (t) , b y  ~0mpli2nce applic2ti03!~) ma)., if justified, consider only t ire 
a??rwed by he kdminis=,, 0; shall include information which hisrorical rate of shallow drilljag for 
Adminis'crator's authorized (1) Identifies dl potential processes, resources ~f simila. q-pe and qrraliv rr? 

representative; a d  events or sequent% and combinations thost in the contro!led arez. 

(3) D o c m ~ t  any peer review oS processes and events that  rnzy occur (c) Performance asessrnents shall 

?iocesss conducted in addition to during the r~gulatoi~'  t h e  f ~ m e  a d  dcrcumenr that in analjqing the 

- ~ c s e  required pursuant 10 paragap h {a) ma!' afect t h e  disposal Vstern: consquenrs of drilling e\,Ptns. -he 

oi this section. Such documen;a~on (2) ioentifis the proeesss, evens or D t p m e n t  assumed that: 

s h d  inciude formal rp_qUm, fmm tfie s=quenca and combinaziom of 11) Future ariLling p r a c t i ~ s  and 
gpmen erDvpr ~;o:esses a d  events lnciudsd in tcchnoloc will rerndn consisrent with 

indj,.idu&, to rstiew or comment on p"rfomanct 2sSSSmEna: ?:actires in the Delzu*are 3u in  at  h e  

&7j;lg jniormaZion m ~ d  to  suppus (3) Documents why any process%, rime 2 compliance zpplicatian is 

=ompburct applications. m d  h e  elVenn or sequeneu and c~mbinzrions prep&-ed. Such future drilling practics 
of pracessr 2nd evenu identifies shall include, buy s ' n u  not be limited : s ? ~ n s s  from such gr~ups or pursrrmr t a paragrzph (el (1) of this ro: The rypes and amounrs or d ~ i l l i ~ g  

indi\riduals. 
. . - - .  section were notincluded in fiuids; borehole depths. djmo;=:;s. and 

Csn+&ment ~equiremtn's po,;fomance assssrnent rwulcs st&: &id the fraction of such bareholes 
provided in any complimce &at aie s ~ s l e d  by humans: and 

5 195.3"Ekppli=ation of releese limits. applicad on. (2) Katural processes will d e p d e  or 
'i"np, relase Xmits  shall be ealculared ofbewise k f n ,  t h e  capabiliy of 

according to  part 191, a ~ ~ m 6 i X :  A of § 194.33 Consideration of drilling even% in boreholes cznsmit fluids over the 
r;?& haFlei, -ing h e  total a d \ r i g ,  in ped~mance 2ssessmenS. reguI2t~r~- time f t m e .  
c&s, that WU exist in the disposal (a) Ps-fomance rsses-menu shall (d) \4:itjl re~p'c: 10 futu~e edritling 
s\.srem at the t ime of disposal. examine aeep drilling and shalloun elien%, perfmznce zssssrnens need 

driliing that may pbtentizlly zfiect f i e  m ~ ! z  fie tt&.qus 
6 194.32 Scope of pefiomance d : ~ o s d  sysr-m during fh~. X g d a i o ~  utd for resource reml,erJ. su$sequex 
asrcssrnents. time f:me. to k ~ e  drilling oTSn-, borehole. 

(a) Periomulce zss~ssmcnrs shall (D) Tne f o l l o ~ - i 7 ~  zsm?tions 2nd 
comider nzrud procsss and ellents, process shall be usrd in esstsspi~g 5 i g 4 - 3  Results of performance 
mining, do?? drilling, and S ~ ~ O W  likelihood m d  carsequscs  of drilling Zssefsments- 
d;illing  at mzy a f i a  the disposal evens. and IIIE TSU~P of S U C ~  ~TDCSS (a) The results o;'perf~rinur=$ 
s:Ttern during the regularory time frame. sir& be documented in any c~mliance assrnents shall b= 2ssernbled into 

[D) . & s ~ s m e n t s  ~i mining eEeas may applj cation: "cornpI;men-az~, cumuIative 
be limited to changes in the hydraulic (I)  inadsentnr and interrnirten; disrribution functions" (CC3Fs) fnat 
conducti\-i?y of lhe hydrogeelogic uhits i n n i o n  by drilling for resourrs (ofier repres%nt the probzbfiirq' of exceeding 
oi ~ j l p  disposal vstm from ~ r z v a t i o n  rhw~ resourcs provided by t h e  vzrin-s levels of cumula;ive rel-&a 
mining i ~ r  namd  resources. K&hg u.zsre in Cfie disposal systm D: caussd by all si~nificm: ~ ~ O E ~ S S  and 
s;Td be rssumed to oznu  with 2 on? in e,n$ne=i,rrd bvriers cissigned to isolate tkJ5nK. 

j 00 p;ababihv in each cen tuq  of tiso, such wzste) i s  the most severe human [D) Probabiljg' dist-ibutiom for 
; ~ , d a r q  t ime irune. Feriommce i n m i o n  scmaricr. uncerain disposal system pzrun~ter 
assessments s h d  zsslune that m i n e d  (2) in performance zssessmms, v a i u ~  used in performance zssessrnents 
d=prniU or &us= resourcs, similar in drilling events shall be zssurned to shall b- developed and documented in 
qudiry and q.p? ro t h ~ s t  resources o=cw in the Delaware Bzsin at m d o m  my compliance application. 
wientiy exrrartee from the Delaware intzvzis in time znd space du+g ~e {c) Computational techniqus. wlnich 
Sasin, will bc completely removed from r e p l z t o ; ~  time f~ame. dnup random simples from arcss shr 
LTE controlled area during the, c m f ~ 3 '  in , (3) Tne fr~quency of dee? drilling entire rznge of f i e  probabfiip 
which such mining is randomly shall be calculated in thz iollou.ing: ciiswibutions a~veloped pursuant ta 
cakulatec to o z m .  Complcto- removal rnmner: para~aph (b) of this section. shzll be 
o:'suth rni7sd resom%s snlIE be ii) ident i8 deep adl ing  t4a: i3u  US?^ in generating CCDFs ~ 7 6  shrll be 
~ s m e b  t o  occur only once during the oecu;red fo; each resource in th% deeum:nted in any compl imc~  
rtgulatoiy t ime ~ S T I P .  Delau-are 3zsin over the p s t  100 years 2?pEica;ion. 
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(5) The number of CCDFs generated 
shall be large enough such that. at 
:-mulatiye releases of I and 10, the 
maimurn CCDF generated exceeds h e  
23th percentile of  he populaiion of 
CCDFs with at least a 0.05 probzbility. 
141ue.s of curnular.i\*e release shall be 
czlculated according to Mote 6 of Tebfe 
1. kppendix ,4 o f f  a n  191 of this 
chapter. 

.(ej Any compliance zpplication shzll 
dis?lzy the full m g e  of CCDZs 
ganerated. 

(0 Any compliance application shzll 
3:avide infonnarjon wthicfi 
ccmo~s ta tes  kar. t h ~ r e  is a1 least 2 !?S 
?zr=en! level o F s ; a ~ s ~ i t d  confiuznce 
i72: rhr mean of h e  population of 
% 2 3 3  meets he containment 
rt?ulrem=nrs of S 191.13 of h i s  chaple:. 

$ :94.41 Atfive institutional controls. 
it! Pa? complimce application shell 

ixirrde dztailed dsuipt ions  of 
?rs?ostt acdve ksritutionzl controls. 
r;7e conuo!~' location. and the period of 
CTE -he conuols are p i o ~ c ~ e d  to remain 
rriive. -4ssumptions pertaining to active 
ins5tudor;al cont-01s and their 
m.Tm--' - . ~ - - d ~ t r ) s s  in rems of preventing or 
.-eSucing radjonuzUde r e l e s s  s f i d  be 
s s 3 3 n e 5  by SU& dssipt ions .  

. (b) ? t r i o m a n x  zssessmrnts shzll not 
:azsider my conuibutions from active 
;?stiruiional conrrojs for more- than 100 
yz-rs airsr disposal. 

9 f X.42 Mon fforing. 

izl The 3e?ament shdl conduct an 
?...;Iysis of the efitcts of disposal system 
sz-t';1eteFs un the contzi?;nmt of w a t e  
i:! -;?e dispasal sytern and shd l  include 
ii.; results of sucn mzjysis in my 
~onpl iznce .zwpLication. The results of 
215 u;idpsis shdI  be ussd irt developing 
plais for pre-closure and pzst-closure 
mnitoring required vustrant ro 
?arrgra?is (c) and (dl of ~ szction. -. 
; nt disposal system pzramerP,-s 
~---0?zed snall include, at 2 minimum: 

[l j  Z i 3 ? = ~ ; i ~  o:baci&?lcd material. 
L ~ k x i b g  porosiv, pm=a~il iy,  and 
C ~ ~ T D P  or =ompaction and 
re:o;lsoiidation: 

i2) STSSES 2nd txTen: of defonnarion 
ofL?t surounoing roof. walls, and floor 
of thr \vzs;a disposal room: 

;2) iiniu2tion or diqzacemen-nt of major 
kit& dcioiination feztures in &E roof 
or s u ~ o m d i n g  rob,: 

$1 Gromd watsr fiow 2nd other 
55~3s  of numan intrusion in the 
\*ici?it\. of tire disposd system; 

.:: . ..'5j . S&e quantinr, fiwr, composition, .. . .::.:.ssaCzJ &st-ibution; .. . 
. .-.':\'3) G u  qumtiy 2nd compcsition: and 

(7) Trm~o-rarure disr i  burion. 
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(b) For all disposal sysiem parzmetsrs 
analyzed pursuant to paragraph (a; of 
this section. an). compliance zppliczrio-n 
shall document and substantiate t\e 
decision no1 to monitor 2 particular 
disposal system parameter because that 
parzmeter is considered to be 
insignificant to \he coxainment of 
waste in f i e  disposal system or to h e  

' 

verification 0.' p:rdiclions aboui the 
future perromance of the disposal 
systcrn. 

(c) ?re-clcsure monitoring. To the  
extent pra=iicable. ?re-c1os;l:e 
moniro:ing shall bo, condu:te6 of 
significanr disposai system pzrametti!s! 
zs identified b;: &e analysis condu:rcj 
DUXuLTi to p m g ~ ~ p h  (a) of Ibis S P C ~ ~ ~ Z .  
A disposal system parameter shzll br 
c o ~ s i 5 e r d  significmt ii it d i e t s  ~e 
sysiem's 2 W h ~  to cocain uzsv or L~IL 
abilit?. to \le;ify predictions about *he 
future p e i i ~ m m c e  or the disposal 
system. Such monitoring sntll b ~ g i n  zs 
soon 2s practicabie: noweve:, ixi no ctse 
shzll \l:;rs;e be o-m?laced in the cis?crsd 
syslern ?;ior to ri7t irnpiemen:ztion of 
pre-dcsurt moniroriiig. ?re-cicsurr 
monitoring shall end at ~5 time at 
which 4 e  snafts of rht disposa! sysrez 
are bac,kJfille5 znd sealed. 

(6) fosr-dosurz monjtoring. T i r  
disposal sysrem shall, to the =Tent 
practi~abls, b~ monitored zs soon u 
~mcticable afar ~c shafts of rhe 
disposzl system are backfded and 
sp_d?d i O  dete:; ~ u b s - m ~ a l  and 
net-imenral oe\'iaiions from expettt5 
pe;iormznce 2n5 s5dl eni wher; rho 
D e a a i i e n t  c m  aeaoonsuate 10 L,P 
saris;'action oT t i re  .kdmimsrra:or fnz; 
*tie no sigi~i:?;&i; COnCer! i O  DC. 
add:essed by Furhe: monitori7g. Eost- 
cicsure monitori.rg snzU Dr  
com?l~ ,menrq  to monitoring reouirst - 
pursuzn: to app!icebls federal 
hazt-docs w i s e  regulations a: p w  
2%. 225.2SS.md 370 of this chapter 
anri s h d  DE conduc;ed wit% tzciz~iques 
Lia; do no: jeopardize the c o n - m e n i  
o: v:zste in .hr d i s p x d  sysrern. 

(e) bdq com?iiance ap?lication sixdl 
iaziuat de-Aled ?re-closure uls posi- 
S~surt monirohg pians foi monitoring 
tb-. p e r f o m n r e  of rhe disposzl system. 
.kt a minimum, such plms shzll: 

(1) identify the DaicmefcrS thaf will be 
monitored 2nd ~ D U .  b ~ s ~ b e  .1.2lju~ wiU 
be deierminod; 

(2) indizau hov: each parmete; will 
be ussd to e\.di;ate any deviations from 
the expected perfomante of h e  
disposd system: a d  

i3) Discuss the i e n o  or time over 
wehich ezcn paramere: will DY monitoied 
ro oetea deviaiiorz fmm e x ~ e c t e j  
p e r i ~ m t 7 r e .  

Information 
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9 194.43 Passive ins:i:u;ional con;ro\s. 

(a) Ahy rompliznce appficaiion sh211 
include detailed desc;iptions oT the 
measures that \%*ill be employed ro 
presence Imou+ledge i?bou~ be loration. 
design. and contenrs OF the disposal 
system. Such measures shall inciude: 

(I! identification of the contro!led 
area by markers &at have been oesi~ned 
and v**ill be fabricated and emplaced to 
be 2s ptrrnanent 2s practjcabir: 

(2) ?!ateme,nt of records in the 
tic hive^ a?d kind record systems D: 
iocri, %ate. and Federal governmcnE. 
urd intenation21 arznjves, that would 
. :JK~)!. .. bb consulteci by individuzls in 
scarci7 of unex'plojt~d resDurcs. Such 
records shall idtntiiy 

(i) The locatior: of ti-~e conm1it;i &e,a 
a d  the disposai system; 

iii) The design of t j l e  d i s p ~ s d  system: 
(iii) Tne narwr and h a r e  ofbr? 

v:2Ste: 
(I\:) Geologic, g ~ o i h ~ m i c ~ ! .  

hydroiogjc, and o h e r  sire daze p~r t inem 
to -he con:zinment oiv,-rste in -he 
disposz! system. o: <?I-, loza t i~n  of suzh 
iniormation: and 

(\.I Tie resuits of rzss,  exr~er;.mCirtS, 
w d  o-her malyses rdaiing to a a z i 5 l l  o; 
ex;2\.atei zr~zs,  skair sealing. ~ '2s te  
iate?arion v,*ith -he disposz;. system. 
and oi.h~,r tess ,  exp~7imenrs. o: znzipes 
perrinm: to the containmen; of \9b.zs;e in 
the dispcsz! syst=a,  or the lozafion of 
such iniormation. 

(3) @he? passive i~s;itutiozzl 
ronrois prazticahl~, to indicate t h e  
dmgers of t;?e WU.~P and its iocatior,. 

(b; . b y  compfizxe applicari~;l sk~al! 
inciudo h e  ptrio3 oi' time p ~ s i v e  
i ~ s i i i ~ t I i 0 ~ d  C O ~ V O ~  2rt e>?~tt%3 tO 
endure md be u?der~tood. 

(c) Tint k d m i n i s t - a ~ ~ i  mzy J io\v  the 
Scperiment to zssume pztsdve , 

hsritutional control ~ e d i i ,  in rh: i o m  
of reduced iikelihood ~ f ' n ~ a n  
inmsion. if the Depanment 
demo~s.s=rates in the c o r n p l i a n ~ ~  
epplitation t h a ~  such credit isjwtii i td 
~ecallse h e  ptssivc institutional 
conuok are cxpec~ed to endure, and bt 
m d e m o o 5  by poteniial inm~srs  for 
~ ) 1 ~  time ? % r i d  a??roved by the  
Aciministiafo;. Sucn credit, Qi 2 s m d k r  
credit rs detemined by the 
.4aminis~ator, canno1 bt used ior more 
than s c v s d  hundred years and. may 
ap_cre2se over time. In no czso, ho\%*ever, 
snall pzssivr: ir.srirutiona1 c o n ~ o k  be 
zssamet5 to e l imi~a te  b e  likdihood of 
humm intiision entirely. 

Q ' 9 4 . 4  Engineered barrisrs. 
(a? Disp~szl sys te r~s  sbdl i n c o ~ o r a t r  

engineered bairierisj designed 10 
?rsfen: O i  subs*&?fiaEy 051 24. r h ~  
inovemmx of uFater or ra i jonucl ids  
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(b) In selecting any engineered waste in nned or re-packa~ing. and to- § 194.53 Consideralion of Underground 
Sarrier(s) Tor h e  disposal s y e m .  h e  be-generaled wzsle shall be considered sources of drinking +-term 

Departmenr shall evaluale the btnefrt separately and described. En compliance assessments that 
a d  detriment of en~ineered barrier (e) The c~~aluation described in analjze compliance with part 19 1, 
aliernalives, including but not limited p,,,g,ph5 (b), (3 and (d) of his sccdon subpart C of rhis chzpter. all 
to: Cementation, shredding. shall consider engineered bariers alone underground sources of drinking water 
snptrcompacLion. intineralion. and in combinzlian. in h e  accessible environment h a t  are 
vit-ification, improved wate  canisters. expec~ed to be a c t e d  by the disposal 
grout and bent~njle baclrS111, melting or g 194.45 Consideration of the presence of System over the regulatory time h m e  
metals, aIterna tive configu:ations of reso~lrtes. snall be considered. In determining 
i ra te  placements in h e  disposal \r"hether underground sources of ' 

system, and alternative disposal syslern An\. compliance appIicaiion shall drinking u.sier are lo be 

dimensions. The results of his include informaiion that d~monsrraies , he s).r,em. 

t \*aluati~n shall be induded in any baL &r irvorable characterisha of the undrqround inrerconnectiDnr among 
csmp!iznce application and shall be dispasal system compensate ior the bodies of suface wart:. ground water. 
~ s e d  to justify,the selection and presence oi resources in the vicinir?. or ,d undz7giound or dfinbg 
rejeczion of each engineered barrier the disp~s21 system and tht 1il;difrood be confidered. 
evaluated. of the dis?~sal system being disturbed 

(=)(I) In conducting the e\*duation 01 
engineered barrier alternatives, the 
f o l l ~ w ~ i n g  shall be considered, to the 
=lent practicable: 

(iJ 3 e  abiliy of the engineered 
barrjer to prevent or subsranridly delay 
the mavernenr of water or wzste towad 
LX accessible environment; 

(ii) Tne impact on worker exposwe ta 
radiation both during and after 
irr:orporati on of engineered barriers: 

(iii) The increzsed erse or difirculy of 
removing the wzste from the disposal 
system: 

(:v) ?me increzsed oi reduced sisk of 
t-osparring the waste to the dispcszl 
SyRErn: 
I\') The increased or reduced 

u n c e r h g :  in compliance zss-ssrnent: 
(vi) Public comments requsting 

sps5fir engineered bartiers: 
(\ti) The in~eezsed or reduced total 

sysrem costs: 
(viii) The impact, if any, on other 

U%D dis?od pm,orams from xhe 
Licorporation of engineered barriss 
I:.:., the ex~ent to ulhich the 
inco,woration of mgineered b a i r j s  
dccrs  h e  volume of wzste): 
(ix) The efiects on mitigating 

consequences of humvl h a i o n .  
(2) H, after consideration of one or 

more of t h e  factors in paqraph (c) (1) of 
ti.15 se=c;inn, the Depamnent c~ncludes 
~ l a t  an engineered bamier ctlnsidp-red 
wi-hh the scope of the evaluation 
sno.id be rejected urithout evalua4cing 
ri.1: resn-g factors in p q g p h  (c)(l) 
of shis section, then any compliance 
a@ cation shall provide 2 justification 
for W s  rejection explainhg uhg fit 
evaluation of the remaining factors 
would no: alter the conclusion. 

(dl In conside-g the a b i l i ~  of 
enghpored b ~ r i e t s  to prevent or 
suhs-m=izlly adzy t h e  movemen: of 
water o; radionuclides toward the 
azeessi'~1~ en\ironment. h e  b s ~ t f i t  and 
riatiment of engineered barriers for 
-Aring wst: zlreaay packzged, 
=xkiting wzste not ye: packaged. eltisting 

as a result of h e  presence of has: 
resources. If periormmce L S ~ S S ~ ~ P ~ S  

predict tna; he disposal system rn:ets 
the containmen1 requirements of 
5 351.13 of his chrpter, h e n  t i t e  
Agent?. will zssume h a t  the 
repuirmsrs oi this section and 
5 1 El . l 4  (e) or inis chapter have been 
fuliilled. 

5 T94.46 'removal of mste .  

.%7y compliance application shaiE 
include dacummration wnich 
d m m 0 ~ ? ~ i ' 2 i 3  that removzl of w2stc from 
the dispusal system a feasiblfi TD: 2 
rezsonzble pe~iod of time aft=- edisposd. 
Such do:urntn:atim shall Inciu+ an 
ulalysis or the technologid f ~ ~ i b 2 i - y  
of mining the soAed aisposzl system. 
giv~r: tecnnolo~3. levels at the t i m e  2 

' 

cornpEance application is prepared. 

individual and Ground-water 
Pmtecrion Zepuirements 

5 794.51 Consirieration 0: prote=kd 
individual. 

Com?Kan.cc zssssmmts thar ar~aI>ze 
cornpBzn:ewith 5 191.i5 oifnis chapre: 
shdl asumr that an indiviidual i s i d s  
at the single geog;aphic poinr on the 
sun'ace oof t h e  accssibie enviromst 
whse that indiviauzl wouIB be 
expected to rtc~ive  the highest dose 
from raaionudjde r e l e i ~ e ~  from the 
disposal system. 

6 194.52 Consideration of expasure 
patlmzys. 

In com?Uance assssmenfs ~ a :  
a n d y e  cornpiiance with 5 19 1 -1 5 of 
this chapze;. zll potential exposure 
pathways i i ~ m  the disposal system to 
indiviauzis shall be considered. 
Compliaslce zssssrnens urPt  part 191. 
sub?ur C and 5 1 9 1.1 5 of this chapter 
r h d  asurn: that individuals t o r s m e  
2 lire= per 62y of driniiing water from 
any unatrgtound source o: drinking 
water ir; iht accsiblo,  en\zimnmen~. 

5 1 9 4 . 3  f cope ef comptian~e 
zssessments. 

(a) . h y  compliance application shall 
conmn compkznre assessmgnrs 
required pursuuh to this pa-L 
Cem?liance zsstsments shall include 
iniornaiion which: 

( I )  identifies potmtial procsss .  
D\JPRzs, or seqrrencr of processes and 
even= h a t  may occur over The 
s a ~ u l a ~ o ~  m e  f m e :  

(2) Id-tifies the p r D C S S E 5 ,  e\*enfS, Or 
sequencr  oi processes and events 
i n d u a t d  in comwIiance zsssment 
results prnpiaed in any compliance 
zpplication: and 

(3) Docum~nts why any pr,ro=esses. 
wents, or sequences 07 process5 and 
events iden-Slea pursuant to pmgmph 
(a) (I) or his section were nD; included 
in compliance zssssmen: r%d% 
provided in any complianc~ 
appli=ztion. 
(6) Com~Lance zssssmenfS of 

undisturbed perionrranco, shall include 
fnt Gecrs on the disposal ?stem of: 

(1) %isring boreholes in t h e  virinig 
of h e  disposal system, wirh as-fltion to 
~5 pathways they provide fo; migration 
of radionudidr from the sire: znd , 

(2) Piny activitiesSha:occurin the ' 

vi*&? of f i e  disp~sd ~st-m prior So 
m soon &ei disposal. Such a ~ v i t i e s  
shall indude, but shzll not bt limited 
to: % i h g  boreholes md the  
tievelonmsx of any exisihg l a ~ e s  tfrar 
cim wr t s s ~ n a b l y  expected to be 
dweioped in r h e  nalr iurure, including 
borehoios arid leass that may be e e d  
r'oi fillid injettion activitis. 

,6 794.55 Results of cornp!iance 
assessments. 

(a) Compl. v l e e  zssessments shall 
corsjder and docum-mt unctlminy jr! 
a e  perfoman== of the disposal qsl-n. 

[b) Psobabili~ distributions for 
u n c t r a i n  disposal' sys~em parameter 
values used in compliance a s s a m m r s  
shall be developad and documented in 
any compliance appB cation. 

Information Onlv 
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(c) Compu:arional \ecfinjoues which inspection irr rhe dockc15 cs:allishrd 
draw ruldom sempls  from anuss she pursuant to 5 194.67. 
cniirc rmge of values of e a ~ h  (I) Any cornmcnls rccei\,ed on the - 
?robabiliry ciisuibution de\.eloped norice \r.ill be pro\.idcd to the 
~ursuanr to paragraph (b) oi  this secrion Depanmenr and the Depacme-nr 17-12?. 

shall be- used to generare a range OF submit to the Agency written tesponsrs 
(1) Estimated committed effective to rhe comments. 

o c s s  received from all pathways 
pursuanl to 5 134.5 1 and 5 194 32: 9 194.62 Notice of proposed rulemaking 

(2) Esrima~eo' radionuclide to: cefiifieation. 
:oncen~-ations in USD\Ys pursuant ro (a) The Adminisrrator \oil1 publish a 
5 ! 94.53: and Notice or Proposed Rulemalring in t,bo .. 

13) Zstirnatod dose equivdent rederal Rr_rister announcing Lhe 
rezeived from USDMis puzsuant to Adminisvator's proposed decision. 
! 94.52 and 5 194.53. pzrsuant to section B(d)(l) o r ~ e  \','I?? 
(a) The ncrnber 0: estimarts _c?neraled L.\I'.4, whether 10 issue 2 ceriificz5orr 

?.Lrsuanr 10 (c) 0: h i s  sp.cion &at the If??? facility \\*ill cornply v.*it? 
shzll be lzr,ae enougn suc5 L-ia; ihe 'he disposal regulations an5 soii~isrrg 
maximum esiimates of do$= and comment on ~i7e propcsd. 
content-arions gsneralsd exceed t h e  (D) The notice will pro\.ide z public 
03rh perccntiie ofrhe popuiation of comment period oi at l e s t  I 20 62ys. 
% m a t s   wit;^ ai IPS; 2 0.25 (c) Tne notice w*iU 2n;lounce ?ubiic 
?:obabiliry. nezrings in Xew h{exico. 

ie) . 4 q s  ,-omplimce appti&on shd] (dl .kny cDmrn=nls rezeived Oi l  &f 

cis?lzy: notice v..ill b p  made a\-dlablt. io: 
! j )  Tne fuU rznge ~ f e s t i r ~ ~ t e d  inspection in -he dockes eaaYiish23 

rstiiation OOSPJ: a d  pursuanr to 5 i91.67, 
i?) :he- ful! m g e  of esrirnared 5 f 94.i3 Einzi rule foi ce;',ificztioz. r~dionu~l ido r o ~ c e n ~ ~ t i o m .  
(0 Any com?!iance Bi1311Ca~On Shdl (a) Tn= .~--.jmi?is~ator will puslish E 

d3:urnenr ha: ihsie is a: iers; 2 C5 Final Ruk in the  Federa3 Xegisre; 

5 194.61 Adboanee notice of proposed 
rulernakin_c fo: teeifiatior,. 

i2) GVOD receipt of 2 compiitie.c 
2qiication suhinined pusurn; to 
se-crion 5(d) (l) cji-he \?Ti?? L\il:A. z7d 
f :trL.11, the Agenc)!\rdj ppnb1Xn ir; t i - j~  
Fejeral Rtg ia~ :  an Aavmce No5ce of 
Sro?osed Fiuiernaking amoun-&g k a r  a 
compliance z?piicziion nrs b e ~ n  
ro,:eivtd. soii:icinn, comment on such 
;?s?litgrion. z i E  m o m c i i i g  ti15 
.?igenzy's i n r s r  m connucr 2 mitmdrting 
io c.~fi: wj-,$<qp:  ti)^ \1\qp3 w u  

d 

=3mply wi-h ~8 disposal reguiatio~s. 
(3) L. copy ol tht complianre 

z??iic~Ii~n WS be mads svtilable for 
Ps?~:-;~ozI ii; . i ~ ~ . i i j .  dockets 
sablisined pursuant to 5 194.67. 

(=) Tne no5cr wiil provide 2 public 
c 2 m e n t  po-rjo5 o; 120 days. 

idj A. public neaing concerning the 
n o ~ z e  will be hoi2 i: 2 udnen  requs; 
is rotejved by 5 1 5  kdminiscato: or f n e  
A d W ~ a t o i ' s  au&ofa.eo' 
reprbstn:ative wiihin 30 caitntia~ days 
;i rne date of pbiicatior: pa-ssmt to . . . -  
: :.:. ..:arzpn (2) o:' this section. 
; :: ::- ,.,z) . b y  COiT.illL.ii'S received on the 
no-jcc will be rr;aSc avzila'oit for 

announcing d-12 Administmor's 
decision, p ~ s u u l t  to secrion 6(d)(l) of 
tit= \'\'if? iiV.4, whe,jler ro issue a 
certifir,ztior; tha? t h e  \Jd?P Rciii;?- dl!. 
comply with the disposal regula3o;.s. 

(5) P. dorummr surnrnvizing 
significan? comments and i s s u s  arisiiig 
i r ~ m  commcnrs received on t;?c NoSco, 
ciProposeS Zujemakiig. zs well as L Q ~  

.4dminis;-aro;'s res?ome ;o sz th  
sigeczni c o m e n r s  md i s sus .  v:il! be 
p~epar.6 2nc wiil ~e made e\~ziizble for 
L~spection in ~r dockrs  sziblisho,$ 
prusuan: 10 S 1 SF.57. 

5 195.64 Documenation of continued 
complian=e. 

(2) Gpon receipt or doc?un~-nadon of 
continue$ compliance with f i e  ais?oszl 
rt,oulatior?s pwsuult to section 6(3 of 
ii-15 'i't??? LW.4 and S ! 94.1 i . the 
Aaminist-z~or wili publisn a noscr  in 
'kt Fe5erzl Xegiste-r m o u n t i n g  C i ~ i  
such 6ocumon;ation nts been received, 
soiidting commm: on such 
aoeum~n;arion, an6 announcing fit 
.4drninist-2r~r's intent to determinz 
~ ' n ~ t h ~ i  Or nl; ';n? MrIP? f a c i i i ~  
continues ro b~ in compliance wliC? *e 
dlsposd regu!a?ow. 

[b) Copies of ooc,umeniAon of 
continued =ompliance re~eived by ~ q e  
.'idmiiiist-atoi ubill be made avzilabis for 
i??spc=tion in fne dockets osta'oliihed 
pursuant to 5 194.57. 

(c) Tna no;ice will pro\*ide 2 public 
comnznr period of at 1ez: 30 days Gte: 
pubiication pursurn~ to parr,o;aph (21 ai 
rhis seztion. 

5 i Zujcs ?at' Z=gujalior:s 524 5 

(d) hny comnicn!s rc.cci\-cd on such 
n0:itt \:.jli be m s j c  ~\.l i jab]c fo: public 
i.?spr::ion in t i l t  docl:cts cs:aSllshed 
pursuanl 10 S l!?4.G7. 

(el Lipon comple~ion of rc\,itir. of the 
docern~rr:a~ion of continued compliance 

the disp~sat  regula:ions, rhe 
.4dminisrrztor \\.ill publish a no:ice in 
the Federal R~gisie; announcing h e '  
:4dministraror's dctision \chet!te: or nbl 
to re-cer;if>* -he \'ti?? fadlity. 

5 l 9 Z . E j  Notice o! p:s?zseJ rulemaking 
tor mo5ifica:ion or revoca:ion. 

iz? If the A5minisuzio: daominzs  
t . a i  2nY c ~ z n g e s  in ar:i\-ilies or 
f0Tidi i i0~~ pe::aining I 3  dis?~saI 
SyStPm o-??zrr signi5carrCy from k e  
nost  reCPn: Com?iimce a?p!i:arion. 
.4,atncy \?.ill publish .Z !\;orjce 0: 
Propose5 2ulemaking in the t ed~rr t l  
Register mnounting Cqe 
.kdrninisvaror's ?:O?ESPG decision on 
modifizzriorr o; revo=rrion. and 
so!iciting c9mrnen; or, LI~ p r o p ~ s d .  
Ij) .'in?. cornmenu r=.co-ivs< orr the 

norice wili 3e ~ a 5 e  eva!iaMe fa; 
inspmion ir: ik do:ke;s es:ajiisheS 
pursJa;lr io 5 194.E7. 

5 i ? < . B I  einal  mi^ io: mo5ika:ian o i  
revoz~:i5z. 

(a) Tko I d m i i s ~ e t o r  wili publish 2 -. rm2! Rule in t h ~  ZsdsraI3egis1e; 

announcing h? Admi~istraror's 
decisioa on rnodificzCoa or ret.o:ation. 

(0) .4 6 ~ r u m e n r  sunmt-;zing 
signiZean; comrnenrs 2nd assus  z-ising 
from commtns rscci\lrS on <!.I.; ?\:oriet 
of ?rop3std Zuler.&.ing i?s \velj a B e  
Administ-ato:'s respo:sc ro suzh 
~igniG~z; l i  comrnznrs znc' ~ S S ' J ~ S  \*:ill be . 
prepared aqd will be rnaje evaiiabie for 
inv~ztiiion in *r dod.r?rs s:a'ohhed 
pursuant to 5 104.5'7. 

5594.67 Docke3. 

Tne Agency v:il! rtzblish and 
mzin-& docken ii1 r\e >;ire o f N ~ w  
Mexico urti \?:.zshinson. 3C. Th. 
dockets will consist oT ell reie\+a;l:. 
signifi:t7i infomaSon isceiv~d from 
outside pVries and all significul: 
infomation consideree by f i e  
kdminbrrztor ir: ce~ifying whether ~e 
RIP? f a c i i i ~  Will romp!_\. wirh rhe 
disposz! regulations, in certifying 
wherhe: or noi tile Mil?? faciliy 
continues to be in tompCance w i ~  the 
disposal r*gulations, and in detmin ing  
v..n**tho,; cornpiimce certification s h ~ u l d  
b: mociified, scsplrnded oi revoket. 

I?E D3:. 95-2721 fiied 2 - C 6 :  &:45 zn! 
B ! U N S  =3DE 656t5 t -?  
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Weslinghouse 
Electric Corporation 

Government and Environmental 
Senices Company 

me Isolation Division 

Bm 20713 
Carlsbad New Mexico BBnl 

Mr. Me1 Marietta, Manager 
WIPP Project Compliance Depamneat 
Sandia National Laboratories 
115 N. Main Saeet 
CkIsbad, NM 88220 

Subject FUTURE MlNING EVENTS XN THE PERFORMANCE ASSESSMENT 

Dear Mr. Marierea: 

Per our discussion, this submittal updates our earIier package provided to you on Feb- 29, 1996 
@A:96:11004, attached). Tbe revised information includes changes made to iuaxporate comments received 
fiom Mr. Kurt Larson of your staff. 

l b z  map in Figure 5 of the attachment has been revised with additional idomranon by including areas where 
potash has already been mined and areas currenrly ccmsidered barren of pmh by the Bureau of Land 
Management 

. .  . Our earlier recommendation to urie Fig= 8 to incorporate the effens of mining in W P  Performance 
Assessment ma& the same. 

Shwld you have any frafher questions, please contact me at (505) 234-8380, or Mr. R F. Kebrman at (505) 
234- 8690. 

- 

hg-Term Regulatory Campliance 

Attachments 

D. R Aadets~~, SNL-AL 
G. T. Easabiivazo, CAO 
J. E. Bean, SNLAL 
*U s'.' Y: Cbu, SNLAL. 
J. H. Maes. CAO " '" " " 

J. A. Mewhinney, CAO 

. Distribution: .:.. 
Mike : wallace , 6749 

' Kurt Larson, 6751 
Peter Swift, 6821 
Tom Corbet, 6115 
Wendell Weart, 6000 

Information Only 
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EXTENT OF MINMG POSmON FAPER 
Revision 1 

In 40 CFR Part 194, she ~nviromental Protmim Agcncy's recently published standard f~ tht 
d m t i a n  ofWJ9P's compliance to 40 CFR Part 19 I, they (the EPA) bave spuxkd shat the DOE must 
consider the impact of mining in the analysis of the Iwg-tenn p e r f o m t x  of tbe disposal systaa. Tht 
specific ~gquiranmt being imposed by the EPA is stated in 40 CFR Part 194', section 32(a), (b), and (c) 
as foUows: 

( a  Pe@mmw ~psessmemts shall consider &I Processes md mend, mining, deep dr fling, 
undshalhw drflfing that may fleet the disposal system &ring the repiatory timfi.ame. 

) Aslressntrm~ of mining effects nqv be I M e d  to changes in the hydraulic c u n ~ t i v i t y  of the 
hyd~ogeolopc units of the disposal system fiom amvat ion mjfing far natural rarourca. 
Mining shall be mmmed to occur wirh 0 one in IOU probubiljty in each cenhrly of rhe 
regtrfc~toty timepame. Pefommce arsemnentr shall ussume that minerd depoatr of those 
resourca, n'milar in quality and we to these resources mrrenrly mmcted fi-om the 
DeImm Barin, wit1 be complerely removedfiom the controlled area during the century in 
which mch mining is randomly calculated to occur, Complete remeval of mch mineral 
resources shall be assumed to occur only once during the repitalory time frame. 

(c) Pe@onnunce assessmentr shall include an unalysis of the efecss on rhe disposal qstem of 
any activiti~s thar occur in the vicinity of the disposal system prior to disposal and are 
ezpected to o w r  in the viciniv ofthe disposal system soon oflet disposal. Such a~mt tex  
shall include, bur shall not be limited to, erirring boreholes and the dewIopment of any 
as t ing  lemes that can be rearonably qvected to be developed in the nearfitwe, including 
boreholes and leases that may be used forpuid injection activin'es. 

The phrase "Peformance arsessmens shall a m m e  rhar mineral deposits of those resources, similar in 
quality and type to those resources currently exmcted~om the f i iwure Basin, will be completely 
remuvedfiom the controIIed arm" in s d o n  @l) and tbe phrase " any acMtier that occur in the wcinity 
of the disposal sysrem prior to disposal and are expected to occur in the vicinity of the disposal system 
soon afer dispasal" in section (c) require a dehnition of an area within the mmUlied area @) and outside 
the cmtro11ed area (c) for the purposes of analysis. IMniug the requisite areas to satisfy these 
reguisements is the subject of this paper. 

Tbe EPA prwidm -ive discussion of how the impam ofmiaing are td be considered in the 
supplemental i n f i d o n  prwidd with She new s t a n h i  Howwff, the EFA @ @gives b r d  
guidanoe on how to detetmine the extent of mining that &ust be considered. Tlk is aa important factor, 
bmause the extent of mining determines whether or not the effect of subsidence will directly affect the 
performance of the disposal system. In the Supplemental Information provided with &e rule, be EPA 
stam: "Some natural resources in the vicinity of the FPP can be marred by mining. n e s e  nanrru1 
resources lie w-thin the geologic f o m t i o t w f . d  ar shallower depths rhm the tunnels m d  shafts of the 
repository and do not lie ve~tr~caIly above $he repositoy. Fere mining ofthese resmrces to occtlr, this . 
could alter the hydroIogicproperh'es ofover~ngfomations ..." Following this statement, the A m  
p n x d s  to pmvide a rnetbdology to bound such considdons based on their *is of the effects of 
subsidence. Subsequently, rhe EPA states that "The final rule specifies those ~rttmptiuns and mefhodr 
thar shall be used in performance arsessmena lo account for the eflects ofminjng. " As a bask for the 
assumptions &at are spersed in she d t ,  the EPA pints out their intent that "the histon*cal record oftbe 

Iu. S. Environmental -on Agency, 1996, "Critaia fbi tbe M a d m  and R d d f i E a t i o n  of the 
Waste Isolation Pilot Ptant*s compliance With the 40 CFR Part 191 Disposal Rtgulatims; Final Rule'. FederalRrgLtier, 
Vot 6 I ,  No. 28, pp 5224, Fehmy 9,19%. 

- .  
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past i00 years' minfng actiH(y in the Delaware Basin prwidu a reasonable bmis forpredicting the 
nature of ' ture mining activiry. " The EPA applied the historid record in two ways. F ' i  it used the 

... . , ... -. . . :: . . . .  .. rccwd to determine a Wmcy for mining as specified in the rule, and second, it used the m r d  to 
. '...I:.; - . . .,., .. . . . address the physical charackristics of the mining activity. M y  this second aspect is of concern in this 

Papa. 

With regard to the physical characteristics of the mining activity, the agmg imp- assumptions and 
- limitations that assure consis- with the future states nqukmmts elsewhen in 40 CFR Part 194. 

SpecificalIy, in the suppIemental information, the agency states that "the size and shape of the mine " 
should conform with "existing mineral deposirs that are similar in w e  and quality to those extracted in 
the Delaware Basin. " The EPA provides the fonowing rationale for this requirenent: "Tlte Agency basis 
for this requirement was their consideration of the physical nature of mining activities that are currently 
underway in the Delaware Basin. First, the Agenqv assumed thar the size and shape of a mine will be 
dictated by the size-md shape of the mineral deposits that m e  to be exrracted with no two mines being 
alike. I l e  mineral deposits that will be mined in the fitwe may consist of minerals of current economic 
interest, or of materiais not useful or valuable in present-day t e r n  Without knowledge ofwhat these 
jiiture resources might be, any attempt to predict the size and s h q e  of the associated mineral deposits 
would be speculativee as would any attempt to determine the size and shape ofthe mines used to extract 
them. The Agencyfirther recognized  hat individual mines are ofhighly irregular shape and there is 
every reason to believe that deposits of mineralr that are mined in the fiture will ako  vary in size and be 
highly irregular in shape. The Agency belimes that no logical mathematical scheme exisrs that could be 
wed to predict the potentially wide variety of sizes and highly irregular shapes. In light of the 
speculativeness and mathematical difficulty, the Agency has chosen to use =.sting mineral deposits as 
"stand-ins" to be used to determine the size andshape ofthe unknown mineral deposits that mighr be 
mined in thefihrre. TEuc, rhej5nal rule requires pegiormanm assessments to assume thar all the 
presently known mineral resources lying within the controlled area will be extracted at the single point in 
time determined by the method in the final mle, discussed above." In other words, because 
impIementing this requirement can lead to a great deal of speculation which the EPA seeks to p~evenc the 
DOE should me the existing minerals as thc basis for demonstratiug compliance with this requirerncnt. 
The only minerals of interest are the potash m m d s  that occur in the McNutt Potash Member of the 
Salado. 

TBe discussion in tbe SupplementaI Infomation dearly equates " p m d y  known m i n d  rcsourcts lying 
within the coatrolled area" to "&sting mineral deposits lying within the controlled area that arc of similar 
quality and typw to those m i n d s  currently ex&acW (see the last two paragraphs on 61 FR 5229). The 
entire controlled area is overIain by potash nkmdkatioa. Both the thickness and purity vary spati*. 
Tbe EPA recognized that tbe current practice within tbe potash mining area is to recover those mources 
that can be ewaaed economically. The challenge for the DOE is to assign a b b u n d  to the extent of 
mining that is consistent with tbe 6 c a t i o n  criterion, thus accomplishing the EPA's goals. 

In order to assign a suitable boundary, the DOE can turn to further text in the supplemental information. 
In the section titled "'Changes to the proposed rt.de,'' EPA c l ~ c s  that they intend for the DOE to use 
current practices as the standard for this analysis. Specifically, the EPA states: "Additionally, the 
requirements of the final rule specifi the method for determining the size and shape, location andpoint in , 

time at which mining occurs. The Agency specified these items to provide clariification on how mining 
should be considered and to avoid unbounded speculation that would-result from the high uncertainty 
regarding whether, where and how mining would occur in the Land Withdrawal area. EFA's decision 
was based on a desire to include mining in perjionnance assessment in a realistic fashion without 
recourse to such unconstrmnedqec11lation- To this end the f i a l  rule has specified that mining will 
continue at the same rate as it has aver the part 1 OOyears, that the area to be mined is the area that 
contains mineral deposits of similar rype and quality to those thar are mrrently extracted in the Deluware 

. . Basin, and that only the major impacts on the disposal system ofmining need be considered. EPA 
3 . .  .. . - believes this is consistent with thejkture stares assumptions ofsection 25 as they apply to thejitture 
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am-ties 0 f man. '* 

Tbi?; darifido. aMlllly iudigta hat the EPA did not intmd that W" potash be mnsidcred Instead, 
only those wnsisged to kresour#s consistent with m t  usage of She term, Applying the EPA's 
guidance raises the question "whose &mate ofresourcw & d d  be used?" As stated above, tbe EPA's 
intent of their myiremart is to use ~umnt conditions to pmvide estimates for f u h  wnditions, The 
aarcnt howledge regarding resources mn&s of twa parts: 1) the e d  r c s o m  and 2) that portion 
that is eoonomidy develgpable t&y. The &st part is reflected in maps and analyses published by 
several -cia such as the 3- of Land Management PLM), the U.S. B m u  of Mina (USBM), tbe 
U.S. Geological Slwey (USGS), and the New Mexim Bureau of Mine and M i n d  Resources 
(NMBMMR). IMcm.khg the second part is somahat more dif5dt to &emhe since it changes 
pcriodidy as the e ~ ) ~ l &  of potash changes. Mining companies Be miue development maps and 
plans wiih ~~ agmties as a means of indiearing theit plans for develepment of potash. These 
maps and plans: are pmprietary and are not available to the public. As a substitute for actual mining plans, 
he arrrent leause map can be ustd as an indication of what the potash industry as a whole considers to be 
me that can be wctractwF Ed-g leased areas outside the controlled area is relatively straightfomard 
However, since there =no leas- within the WlPP site boundmy, it is necessary to lwk at both the 
published analyses and estimztks, tbepotask~ developmat history and the ateas that were considwed at 
one h e  to be viabIepotash properties because thq. were previously Iwed for pduction, 

The deveIopment of potash in southeastan Ncw M d w  daks back tn 1926% with the llirst commrcial 
shipment caming in 193 1, At one b e ,  eleven Wecent mnpmies were exploring for potash in the 
~ g i m  A h g e  portion of the potash minerals lie within properties owned by the Federal Govanmen& 
and admmsmd * .  

by tht BLM. n e  BLM admini.Fterc hese reso- under the f- Mineral and 
Leasing Act of 1920 and the FederaI h d  Policy and Mamgment Act Management policy is codified 
as 43 CFR PaR 3000. Part of the  BLM's responsibility is resolving dsputes between tbe oil and gas 
indusq and the potash industry over priority use of leases. These disputes develop b e ,  awrding to 
Olsm, 1993~, "... arploitiag petroleum and pot& at the same laarioo would mate lm-table safety 
risks for underground mining and would create petrolam productioq diEmdties." Conflicts began 
before 193 9 when the &st federal omler desigdng the potash area banned oil and gas leasing. Much of 
the d c t  was lesolvd in I987 when the oil and gas and potash industries signed the "Statement of 
Apxment hhveen the Pomh and 03 and Gas Industries on concummi Operations in the Potash Area". 
The state ofNew Mexiw incorporated the principles of the agreement into their order R-l I 1-P. Tbe 
BLM h2ES proposed Tule changes to hcmporate R-111-P into the federal system, however, tbe change is 
still -ding. Typically, tbe BLM resolves mom deveIopmmt &sues in favor ofpotash , 

One kqr to Phdmtmhg he BLM's h i o n  proctss is tbe wcept ofthe Potash. Enclave. The mclavc 
is an area within the boundaries established by the Secre~ary of Interior Ordm which defines the anxi 
available for potash leasing. To qualify for enclave mfus, Iaads must mntaia ore that rntets minimal 
I d g  crilerion based on boreholes that m up to f 5 d e s  apart. ( l3e 1993 enclave map3 d be 
. nrpenmposcd on tbe lease map in F i g w  1 d e n  the digitization of the enclave map is cornpletd) The 
long-standing policy of the BLM (since 1975) is i~ deny requests to drill oil and gas wtb from surEaa: 
locations within tbe cnclavc. However, the cmmt poIiey uscs the concept ofd.dli.ng is'lands within h e  
enclave for oiI and gas r e s m  hat  may not be mdable from outside the mclare, Ihrlling isIands are 

2~~ 3- A, 1993. " ~ h l  Man&- of potash A m  in Southeastcm Ncw MExi0ou, in Cml-tbd 
Reg io~  N'ew Merico arod War T-, by D. W- Love et a!., New M&m Geological Society 44th Annual Field 
Confmce, O c t a k  6-9,1993, 

%. S. B-u of Lsnd h g e m m f  1993. "Reminary &p Shawiag Dishibutiws of Poiash Rsorrraf. 
fZdbd Mining District, Eddy &la Counties, N w  W m " ,  U.S. B-u of h d  Mampnmf RvsweU, Nh4 
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permrtted within the d a v t  whtn certain conditions are met as d&ed in the BLM's regulations4. 
C m t I y ,  thc BZM enforas eihm a 0.25 mile barrier for 03 wells and a 0.5 d c  barrier for gas wells in 

;. ..-:+. :: tbe viciniy ofexisting operating mines or a barrier that is equal to 110 pcmnt of the depk to tbe mine. 
'.: ..... 
'.. . . The BLM maintains s t b a t s  of potash r e s o w  and mtrvts based on infomation provided by the 

U.S. Gadigcal Survey, the DOE, and operating companies. The opaating m p a n y  data are g a d y  
- held by the BLM as proprietary and art not awdable to the public. In addition, opmtm are r q d  to 

&mime development plans with the BLM. These, tm, are proprietary and are not available for 
inspdon. 

Estimates oftbe active life ofminirng in $he arca have bten prepared at various times. The most m t  are 
shown Mew d w a e  w l I d  by tfie EPA for the Backgromrh Information I3ocme11t mpprhg the 
40 CFFt Part 194 ~ h a l  ~ul&$. The =A's information reflects mining both within the Delaware 
Basin and outside she Delaware Basin. In the foUawing table, the resourws of Eddy Potash and Horizon 
Potash lie outside the Delaware Basin; those of New Mexico Potash, IMC, and Mississippi Chemical lie 
both outside aud within the DeIawate Basin; and h e  of Westem-Ag fie within the Delaware Basin. 

Aetive P& Mines in New Mexico ,Sowing Estkmed Capscity, Average 
Ore Grade, aad Mine Life at the Avcmgc 1992 Price of $81 .L4/st product 

Eddy P o f d ~  lac.' Eddy 550,000 18 4 
H&n bash co. Eddy 450,ooD 12 a ' 
IMC F d l h z .  Ine. MY 1 . 0 0 0 , ~  11' 33 
w i  (Ihemid WY 3CK),000 IS 125 
New Mexico m2 B*Y 450,000 14 25 
W c m  ~~-hfincralx* ~.~ as 30 

from 12, Sm&, US. h n a u  of W. o d  eommunica~im, 1993. 
May aor be operaling at fulI capacity. 
O w d  by T - W r e c ,  Iac. 

3*.lmgb eiaiu, a d  d f a t c  Mi. 
A OIYPCd by Rayrock Reawrcer of Cam&. 
~ h g k i i p i t c  only. 

Certain public infomaion is avdable and has btm c o d t e d  for this paper. This includes property ti& 
a b m  forthe sertions off and within the cwtrotEed area (which is the area inside the WIPP site 
boundary), BLM lease maps, BLM resave maps, and a mined evaluation report ppepad by tbe 
NMl3MMR at the request of the DOE. En addition, a map of m t  oil well drilling within the enclave 
wasused 

2.l Backmound on leased areas outside the WIPf contraled area 

The mamat Jcase ho1diags w i h  the potash area6 are sbown in Figure 1. Typidy, potash leases art 
obtaieed ss the d t  of exploration and as the ttward for diswery. W e  numerous inhest have 
bricrrtly owned potash leases in the ami, h e  have been consofidated through acquisition into the 

k - s .  E d m m ~ n t a l  Protection Agenoy. 1996, Backgromd M-tian Document, 40 CFR Put 194, Cb.plcr 
9. Table 9-2. 

6u. S. B-u ofLand Managemtat. 1995, " P r c l h h y  lcnc Map of the CnLbd Mining DisaioS Eddy and 
Lea C O ~ E S ,  New Mexiw". 

hformation Only 
SUF-A 1.3-m. . : Q ~ ; T s K : N s ~ ~  92 



eight holding cornpanis shown in Figure I. Five of these muipaaits are cumatiy mining in the area 
One of the holding companies is an oil company. #. . . :.: .*. .. 1 . .' . . ; ::.'.'.::; . .. . .. ..... Under cumnt federal regulations, all mine operators are required to We a life of mine reserves (Lh4R) 

: document with the BLM. Tbis document, which is beld as proprietary by &t BLM, ddines the proposed 
I 

extent of mining that a company plans. The LMR is used by the BLM in resolving leasing conflicts 
between oil and gas interests and potash interests. Fi 2 illustntes thei distribution of oil and gas wells gJre within the Delaware Basin in the vicinity of the WIPP . For the most p a  the w e k  within the potash 
area are in Iocations determined to be barren by the Bureau of Land Management and, consequently, not 
likely to conflict with potash development 

Another of intuest is the leas& area dhFctly nonh of the WIPP rip. This area is shown as beins 
leased to both a potash company and an oil company. Priority for use of this arm is currently under 
litigation, It is likely that as  long as the oil interest holds the lease, no minifig will occur. 

23 Backemund on ~otash within the WTPP controlled area 

There are no active potash leases within the controlled area. A historical leasing cho logy  of this area 
is provided in Table 1. Those leases in Sections 15,17, and I8 were allowed to expire by their holders. 
The others (Sections 16,22,27,32, and 34) were acquired by the DOE in P 98 8 and in 1990. Based on 
information recorded in title abstracts, prospecting occurrrsd on all sections within the controlled area as 
evidenced by the information in Table 1. 

In 1995, the DOE requested that the NMBMMR' reeduate the n a t d  resouret information avdable 
for tbe controlled area and the area within one mile of the controlled area 73k report focused on oil and 

e : gas and potash resouras and used existing data to update resource used in the I 980 W P  
. . Environmental Impact Statement. Figures 3 and 4 are the potash reserve estimates for this area The . . -  heavy line marks the ore grade-thickness product that is considered to be economic by local potash 
. - companies. The dashed h e  depicts the ore grade-thichess product that is generally considered by the 

BLM to be lease grade and thereby quw a property far inclusion in the potash mclavc. These are 
referred to as "Lease Grade Reserves" and are defined in the 1 986 Sec.retariaI Order as criterion for 
inclusion in the enclave. The following table summarizes these values based on the NMBMMR 
assessment 

f i e  assumptions that were used in the N M B M ~  assurmmt are vold for roday'r potash c m n o q  and 
the projections made in that repoR One assumption is that tht potash wi& the immediate vicinity of 
the controIied area a d d  (and would) be mined by extemding existing f d t i c s .  Y sometime in the 
future, after tbe cessation of active controls, the ore within the wntrolIed area were mined, such an 
activity would require a new infrastructure which would drastically alter the economics of mining. 

I 

Reserve Type - 
BLM Lease 
Grade 

Economic-ruirtkig 

7~cshghnrre EIcmic Corpaatios 1996. Re- Map of Oil WeUs in the &la- Bum Bved on Data 
. . Collected by Petroleum Infixmation Suviw lbrough June, 1995", Wesanghouse Electric Corporation, Cerlsbad, NU 

Langbeinite (Figure 3) Sylvite (Figure 4) 

16 contour 4% G O  at 4' 40 contour 10% q0 at 4' 

37.5 contour 55 Guntow I 

. .  . 
: . . .. ... . .. :.*. 
.A : ~ M M R ,  1995, Zmnomic &era1 RCSO- at th Waste IsoI~ti011 Pilot Pi& 0 Siten, N w  Mcdm 

bureau of Mmes add M i n d  Resources, Soeono, NM, March 3 1,1995. 
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3.0 DISCUSSION 

Based on tbthe infomation in the staadard and tbc supplweotal: i n f o d o n ,  and on discussions with tht 
EPA regarding their inW for tbe analysis of mining, the folIowing uileria can be beestabrishcd far 
describing the anticipated areal extent for mining. 

Criterion 1: Quantifiable evidence of resources upan which t o  bm.e future estimates: T3e standard 
rsquires the resoums currently being w t e d  h tbe Delaware basin be "stand-ins"' 
for &atactmizing future resources that may be subject to mining. 

Criterion 2: Quantifiable experience in extra&oa: 3be standard assums that mining ia ihe futurt 
will be tlse same as it is today. 

Csiterim 3: Quantifiable limit on quality: EPA only quires m n s i ~ m  of mources thas are of 
similar qualify ta those being &ed today- "Quality" in this context sdw b ore of 
sufficient and thichess to make mining economical. 

To addition, s e v d  assumptions and givens are n d d  te formulate an m t  of future miming. 

Assumption 1: Miniag withirl the mtroBcd a m  is independent (from a feasibility viewpoint) of d g  
outside the controlled area It is k I y  that a!I mnomidly abackble potash outside 
the controlled area witl be removed by the end of the active c w b ~ l  perid This situation 
is assumed not ta aer t  tbe chacc of mining witlrin the eantrulled  am^^ 

Assumption 2: Mining inside the conixolled arta will not armr within the first I00 ymrs a h  
decommissioning. Since this is the h v e  control period, mining wilI be d c k r d  

Assumption 3: Mining teehnolog~l will be she same. This means hat methods used twhy will be used in 
be future and those methods that are not ecmomic tday will be avoided in the htureture 

Assumption 4: ~ n ~ y  those potash zones behg mined today will be mined in the &. ~ k m t l ~  
ummnomieal zones will not be min4 h m a ,  d m t I y  6~3~0micpotssi1 will bc 
abacted h n  the ore zones being mined &day. 

Assumption 5: .The economics of mining tochy a n d d t  the prsmce of m i n d s  will d i s ~ t e  the extent 

ofmining S ~ ~ ,  thcurreatumnoanic  onc contour^ belcsedastbe 
indicator of the exbat offuture mining. 

Assumption 6: Tbe F e n c e  of the N o  hydrwubon holes witfiin the antroIIcd area wdI have no impact 
on the fum development of mineral m u r ~ ~ .  W~&out this siy-g assumption 
siguikant portions of the minable n s m e s  wouId be thrwva out a 

% a s ~ ~ p t ; ~  is scmscrvat~ &* in rsalih~ brred e r n  rrpmg ih C O ~ M O ~ ~  
ofamine a a d m i l I s e s u l & i a a n & f i n a n e E a t I o s s ~ m ~ w i ~ ~ e W l P P  andbe onemilearm m d  
the W P .  The case of constructing a mine and milf for mining the seserves within the controlled area done 
was not run by the NMBMM& however, the reduction on minable resotaces assoeiatd with the s d e r  at.ea 
would d y  e x d a t e  the loss, 

'% d t y ,  tbc p e n c e  d t h a c  bore hola and nd assumptions with regard to fuhlrc d d h g  ham 
the poteatid to sign5cantly reduce the extent of minjng in the future if one assumes that requhments for 
b&m areas b m  G g  and mining are imposed in the fume as thqr are mdq. 
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Assumption 7: Tht term "quality" in S d o n  19432(b) is interpreted to refer to the economics of 

. I. . 
miniug. That is, the phrsse "rtsourccs of similar quality" m k  "resourns of similar 

.A,.*: .  .. .. . . .,... grade and thickness". Specrfically, this is the 375 gmde.-thickness coatour for 
.::: :. _ . .. _ ._ . Iangbcinite and the 55 grade-thickness contour for sylvitt. 

Asamption 8: Beginning in 1993, there an no more that 50 years of minablcpota~h rescrvcs in the 
Delaware Basin portion of tht Potash  arc^ Even though one company reports up to 125 
years of active mining, most of that company's reserves p-c noxth of the Delaware Basin. 

Finally, data swrces need .to to ssummarhd since they form the basis for detakhing d a z  hat m e  
the criteria Three primary sources of potash data exist These are the NMBMMR study, the BLM map, 
and the leasing histarits. 

The NMBMMR report provides a snapshot (as of 1995) ofthosersou~#s that are economic to 
recover under the assumptions made in the assessment 

me BLM map shows the extent of morn  that are of lease quality and that have bem off& 
I for development 

T'%e 1-g history shows those pear that have bem traditiondy considered wonh reretaining by 
companies for future development in the arcal I. 

In addition, a fd source of data that is important is the hydrocarbon drifling record associated with the 
area outside the controlled Since buffer zones art requucd between drilled areas and present or 
f h r e  mined areas as diserrssed above, this factor will be llsed to reduce the amount of leased area 
outside the controlled area that may be mined in the foreseeable future. 

I 

-.- 
4.0 RECOMMENDATIONS 

The recommcnded exmt of mining for the area outside the controlled area is depicted m.Figure 5. 
This area represents the currently leased area Iess areas that are precluded from mining by the presence of 

a existing hydrocarbon holes. Hydrocarbon hole barriers are set at either 0.25 miles for shallow oil, 0.5 
mile for holes deeper than 5000 feet, or 110 percent of the depth to the mine. The use of leases is 
justified since the aetud grade-thickness informadon is not available (since it is proprietary information) 
and the BLM lease grade map bounds the economic m-g areas. In addition, anas that are known to be 
b m  ofresource grade potash and are not leased as shown in Figure 1 have bcen excluded. (Note, once 
the BLM map is digitized, mined out areas can also be excluded as well as leased areas that are b-) 
No effort was made to distinguish between the various ore zones on this map. An average mine height of 

v ' 6 feet should be used 

Three possible intapretations for the extent of mining inside tbe controUed area are shown inFigms 6, 
7, and 8. These have been compiled h m  the three sources mentioned above. Figure 6 shows the most 
conservative interpretation based on the BLM lease map. This map, however, includes a significant 
volume of potash that is not minable under today's economic conditions. Figure 7 shows arras tbt have 
been pmviously leased for potash mining. Note that Section 32 has been deleted since it is shown to be 
essentially barren of lease grade potash on the BLM Iease grade map ii Figure 6. This area is most 
consistent with the approach used to identzfy ihe extent of mining outside the controlled area. However, 

llLeasing history is particularly impmbnt within the controlled area since there are no  leases 
to indieate what a mining cumparry would consider for mining or what may be included in a life of mine plan. 

\;'..' \. ... Such Ieases did exist recently. However, as indicated in Table 1, the DOE purchased these leases as part of' 
the process of preserving the controlled 
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~~~e a ~ &  was rused Wide  , e =trolled m due to the lack of sufkient data to draw a more 
precise botmdq. Figtm 8 prtcisc arcs based on the most m t  interpretation of what . . . .. ' .  

a *: : ::-+, -- ---.... :. : 
are #xwcmically *It 8 is tht nxommeaded area for use in the analysis12. 

_, -.. . _ _ .  - - - .  , . &cause of the d d  information, the has beea divided into sections that 
- mary be mined fot langbeiaite, sections that may b mind for sylvite, and d o n s  may be mined for both. 
The pzuameters for mining s h d d  be as depicted in b e  following hble, based on information in the 
NMBMMFtreport 

The 9sw in Figm 8 is b a d  on the "55" aad "37.5" contours in the NMBMMR report. 

1 2 ~ ~ ~ t o m s i n ~ ~ ~ r r p o ~ a r e t b c d t a f a r p e d f i c ~ ~ g p r o ~ w r d b y t h e  
hvdgmr. OZher iatep%tim are possible usiag Merent packages or by antowing without the use of 

LA, :. ,- sofhwm. Tbis papa simply acaepts fbe work done by the NMBMMR as a valid repmtatioo ofthe data. 
Other equally valid representations may exist and may be ofin- in the d h o n  of the impacts of 
mining. 



TABLE 1: JXlSTORY OF POTASH PROSPECIQ4G AND LEASDIG ON THE WrPP 
. '. 

I . . '  .. . . 
SITE 

. . . .. .. . .:.... ,: - ...* . I '  -.  . * -  
TOWNSKIP 22 SOU'JX RANGE 31 EAST 

DATE OF 
ArnON STATUS 

All 

LCO65503(Po~ Per.) 

NMOl1422IFot Per.) 

HMO1 1812(P&Ptr.) 

NM075014pot Per.) 

M-24957- 1 (Pot h.) 

Lcws5c4pot Pm) 

NMOI 1813(Pot Ptr.) 

NM0943 14pat Pcr.) 

28:AU LC0655OEpot Per.) 

h k  1 3 , 4  - NMO2535eot Per.) . 
WaH. 
E%W%, 
SE'/rSEI% 

2 0  AU NMOg2$5(Pot Per.) 

All NMQ38PS83(Pct Per.) 

2 1 : M  ~ a z s s p o t  PEL) 

All NM3845X3(Pot Per.) 

2t: mSE%, LC045236 (Pot. Per.) 
NWlrCSE'h 

W / ! A  m m z 8 5 ( F o L  Pa.) 

Ail NMD3845wdt PET.) 

Canceled 5129I54 

k Isarad 7131164, Ltase Relinquished 
1 m 2  
Expirtd 12/14/56 

9118/56 k Expifid 911 W&a 

1211163 LtsPt Etpid 1/9/68 
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Appendix NS11.3 Particle Tracking Study 

The 96PA includes an activity in which the sensitivities of the outcomes to input 
parameters are estimated. For most parameters this is expedited by the fact that they 
consist of values that range in some manner from a low value to a high value, with 
associated means and standard deviations. The T-field vector series is not such a 
parameter. 

The T-field vector series encompasses two subseries, each of 100 distinct 'maps' of 
hydraulic conductivity over the region within the Culebra that is modeled by 
SECOFLZD. These maps are the configurations of hydraulic conductivity that are 
used by this groundwater flow program. Series A represents the hydraulic conductivity 
configurations as influenced by the 'full-mining' case (also referred to as the 'disturbed 
performance' case). Series B represents the hydraulic conductivity configurations as 
influenced by the 'partial-mining' case (also referred to as the 'undisturbed 
performance' case). 

Since the subseries represent configurations, it is not a straightforward effort to 
incorporate them into the sensitivity analyses. A ranking must somehow be imposed 
on each subseries to order the individual configurations. The option favored for this 
ranking is the travel time option. In this approach, steady state runs are first performed 
of SECOFL2D for both regionaI and local domains, for all T-fields, as required for the 
PA. Particle tracking is then conducted for each model run, and the T-fields are ranked 
according to the particle travel times. 

These particle tracking runs are performed assuming equivdent porous media flow, 
with a constant porosity of 0.16. In the full PA, dual porosity transport is assumed, 
and the porosities vary fiom one reaIization (and therefore, configuration) to the next. 
Therefore. these calculated travel times do not Ewesent exwted  actual travel times. 
In fact, these calculated travel times can differ significantly. by as much as several 
orders of magnitude. from ex~ected actual travel times. However, they are appropriate 
for calculation of sensitivity parameters relative to darcy fluxes. 

These calculated travel times have specific limited purposes, including: 
1. Ranking of T-fields for PA sensitivity analyses. 
2. Diagnostic tool for review of SECOFL2D results and to aid in iterative 

gridlmodel design. 
3. Design tool to aid in auxiliary andyses, such as sidebar calculations (FEPS). 
4. Stochastic tool for estimation of dispersion properties. 

Purpose #4 necessitated that a spread of particles be tracked for each configuration. 
Otherwise, it might have been acceptable (although not perhaps ideal) to merely track 
one particle for each configuration, as was done in the 92PA. In that study, the single 
particle was released from the center of the waste panel footprint (within the Culebra). 
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Particle tracking was done using the TRACKER code. TRACKER develops particle 
tracks and travel times by first reading in darcy velocities, q, and q, (mls), from the 
CAMDAT data base for each SECOFL2D run {and its corresponding T-field 
configuration). An origin cell is specified for each particle. The thirteen ceIls that 
extend from the west end to the east end of the waste panel footprint, centered at its 
mjdpoint, were selected for these origin locations, as shown in Flgure 1 .  Exit boundaries 
are aIso specified. The exit boundaries used represent the southern, eastern, and western 
LWB. Constant lime steps of -ten years were specified for each tracking calculation. 
Simulations were run until each particle crossed an exit boundary, or for a simulated 
time of -1e6 years, whichever came first. 

For Replicate 1, a total of 2600 individual particles were tracked; thirteen per 
configuration, with two subseries of 100 configurations each. In addition, 1300 
individual particles were tracked for the no-mining case. 

For each configuration the mean and variance of the thirteen travel times were 
calculated, For each subseries, a mean and standard deviation (of the configuration 
means) of the traveI times were calculated. Table APNS 1 1.1 contains the summary 
population statistics. Tables APNS 1 1.2, APNS 1 1.3, and APNS 1 1.4 summarize all of 
the travel times and the associated statistics for the individual cases. 

Table APNS11.1 Summary Statistics for the Three Flow Cases, 
each based on a population of 1300 travel times 

The travel time results are summarized graphically in Figures 2 through 4 corresponding 
to the three subseries. In those scatterplot figures, travel times are plotted along the y 
axis and rankings along the x axis. The configurations are ordered according to 
magnitude of mean travel time. For each configuration all thirteen travel times are 
shown (see legend), as well as the mean travel time. 

As can be seen, both mining subseries show a total range of travel times covering at least 
two orders of magnitude. Spreads of travel times for individual configurations can 
range from relatively narrow (<I order of rnagni tude) to relatively large (1 order of 
magnitude <= spread <=2 orders of magnitude). Generally the full mining subseries has 
a greater range of travel times for any configuration that the other subseries. The no- 
mining series has the narrowest range of travel times. Examination of the travel path 
figures shows a correspondingly greater range in flow directions for the full mining case 
than for the partial mining case. 

swCF-A 1.2.07.3:PA:Q Imf~rm&ion Only 
-- 

Case Mean Travel Time Standard Deviation Coefficient of Variation 
(years) 

partial-mining 26,911 50,085 
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Figure 5 shows the total distributions of travel times for the three cases. Some trends are 
immediately apparent. First, there appears to be a lower limit to the travel time ranges, 
of about 2,000 years. This limit seems to hold for all cases. Possibly this time reflects a 
minimum length of Culebra, unaffected in all cases by mining, through which the 
particles must first pass before they reach zones of higher conductivity, given the current 
range of trajectories. 

The second trend is an apparent trimodality of the results. This is believed to be a result 
of three distinct preferential flow domains, that persist through a majority of the K 
realizations. The apparent mode, associated with the travel times in the 25,000 year 
range, is possibly associated with flow paths that lie slightly west of the original 'high T' 
zone. They go in the same general direction of that zone but lie in a lower-K region to 
the west. They are prevented from an even more westerly path by an extremely Iow K 
band that lies in that direction. The 200,000 year travel time grouping is probably 
associated with particles that actually penetrate through that low-K zone and exit via the 
western LWB. The 5,500 year travel time grouping is likely associated with particles 
that approach or reach the high-T zone. Their paths are likely similar to the 20,000 year 
group, except slightly to the east. 

To confirm this, one would have to examine the bulk of the 3,900 particle track plots. 
Therefore, these conjectures should not be relied upon as a definitive interpretation at 
this time. 
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Table APIYS11.4 
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