
* MWH,
BUILDING A BETTER WORLD

Responses to DOE Comments on MWH's Supplemental Data Needs Evaluation and Work
Plans for Removal Design, Northeast Church Rock Mine Site Removal Action

Dated November 9, 2012

Specific Comments:

1. Section 3.1: The report states that a key component of the preferred alternative is a low-
permeability soil layer placed over the existing tailings. DOE stated in its comments on
the Proposed Plan, concern that inclusion of the layer in the NECR repository design
could result in accumulation of leachate and lateral flow of water in the mine wastes.
DOE recommends a liner not be incorporated into the cell design. If a liner is
incorporated, DOE submits that positive drainage is required and suggests that
requirements for seepage monitoring, or a leachate detection and collection system, be
considered in the design. This would include the monitoring of seepage or managing of a
leachate control system during long-term care.

Response: The stipulation for a low-permeability soil layer over the existing
tailings was outlined in the ROD, and does not reflect the opinion of GE/UNC or
its consultants.

If a low permeability soil layer is included in the repository design, it is highly
unlikely that infiltrating precipitation would become perched on the low-
permeability soil layer in sufficient volume to create lateral flow or necessitate a
leachate collection system. This conclusion is explained below.

Modeling of a one-dimensional ET cover conservatively assuming no runoff, with
climate data consisting of the wettest year on record, revealed no deep
percolation through the cover, and therefore no leachate or lateral flow.
Furthermore, the mine spoils on the repository will be placed and compacted dry
of the optimum moisture content for these soils. This will result in excess water
storage capacity being built into the profile, combined with the fact that the site
has a significantly larger demand for water (potential evapotranspiration) every
month of the year, relative to the supply of water (precipitation). This water
demand assures there will be an upward energy gradient, even during wet
periods. This net upward flux is expected unless there is ponding on the cover.
The slope of the cover will be designed and constructed to accommodate some
settlement while still maintaining positive drainage, without ponding.

2. Section 3.2: The report states, "Slopes will be designed to utilize gravel mulch on
surfaces to be consistent with the existing tailings cover and site aesthetics." This
indicates that mulch might be applied to the more gentle slopes which don't require
riprap erosion protection. Unless the top of the cell is flat, the size of the gravel in the
admixture may not be appropriate (refer to NUREG-1623, Design of Erosion Protection
for Long-Term Stabilization). In general, some degree of slope for a cell raised above
grade is preferred with the corresponding rock size determined, or a vegetated cover
established. Gravel mulch can significantly influence the ecology and water balance of a
cover (see Waugh et al. 1994, Sackshewsky et al. 1995) and gravel effects must be
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factored into water balance modeling and revegetation plans. It may be appropriate to
address this in Table 3-1: Basis of Design Summary under "Cover Infiltration" and
indicate the need for the data to support water balance modeling.

Response: We are familiar with the erosion protection analyses in NUREG-1623, as
well as the effects of gravel in establishing vegetation. These will be incorporated in
the repository design, as explained below.

The design of the cover profile will likely include a simulated 'desert pavement. The
engineering methodology to be utilized in the design can be found in Dwyer, et al.
(2006) and Dwyer (2012). The cover design will include site specifics such as slope,
slope length, soil texture, and climate to determine rock size and quantity appropriate
for the new repository cover. Water balance modeling will incorporate the gravel
mulch and vegetation parameters, and this has been added to Table 1-1 (Table 1-1
replaces the previous Table 3-1). NUREG 1623 will be utilized in the design of the
erosion protection for the cover where applicable, although because some of this
document is outdated; per multiple conversations between Ted Johnson (author of
NUREG 1623, formerly with NRC, now an NRC consultant) and Steve Dwyer (Dwyer
Engineering); NUREG 1623 will be supplemented with engineering methodologies
described in Dwyer et al (2006). The complete design and results will be submitted
for approval to the Nuclear Regulatory Commission (NRC).

3. Section 4.2.2: DOE suggests that a suite of analog sites be characterized that represent
a chronosequence of plant succession and different types of disturbances that could
occur over the long term.

Response: There are two existing analog sites in the project area. These sites
represent the most dominant plant communities in the project vicinity: 1)
grassland with scattered shrubs and 2) pinon juniper woodland. Plant
communities that develop in the project area are dictated by the underlying soil,
and plant succession occurs through species replacement. For example, early
mid seral grasses are replaced by late seral grasses. Additional analog sites will
be developed during the baseline evaluation for the repository design, with the
objective of identifying sites in different stages of plant succession. The
established analog sites, as well as those yet to be established, will represent the
types of disturbances common for this area, primarily grazing and climatic factors
(such as drought and monsoonal precipitation patterns).

Infiltration modeling through the ET cover will simulate design vegetation
parameters for the proposed cover. The design objective will be to produce a
quality stand of native vegetation with revegetation parameters approved by the
agencies. Cover soil preparation will include planning for native vegetation
establishment while ensuring adequate storage capacity with a reduced hydraulic
conductivity controlled by density, and verified by water balance modeling.
Because fires or pest outbreaks are not predictable or avoidable; the modeling
will take the possibility of vegetation distress into account, as well as the range of
plant succession observed in the analog sites.
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4. Section 4.2.2: Please clarify the statement in this section which indicates the
revegetation plan will present criteria on plant type and rooting depths to limit infiltration
with the ET cover. DOE believes the cover plant community will establish and change in
response to habitat created as well as other environmental drivers (climate,
disturbances, soil development, etc.), and it may not consist of the planted and seeded
species. In the long term, plant types and rooting depths will vary spatially and
temporally in ways difficult to predict. For design purposes, rather than specify plant
types and rooting depths, DOE suggests that designers develop future ecological
scenarios based on analog sites and design a cover with a favorable water balance for
those scenarios. Ideally, revegetation will effectively consist of habitat enhancements to
accelerate natural plant succession.

Response: See the response to Number 3 above. Additionally, information
collected during the baseline evaluation of analog sites will be used to develop
future ecological scenarios for design. In addition, the various potential vegetative
communities can be projected using local revegetation monitoring results from
similar projects. Once potential plant communities are identified, cover design can
account for these ecological scenarios. However, the vegetative potential of the ET
cover cannot be determined until the physical and chemical properties of the growth
media and relevant topographic factors are well understood. Results from the
proposed investigations will be vital to developing the revegetation design and
modeling those parameters in the water balance model.

5. Section 5.2.1: Proposed sample locations for clean material appear to be 200 to 400 feet
apart. Did surface gamma scanning of the entire area occur to give confidence that the
samples will be representative? The sample locations in the Shaft-1 area appear to be
part of the Interim Remedial Action Area where clean soil was imported and placed. Do
soil verification sampling results already demonstrate that this area is clean?

Response: The results of the proposed samples/locations will be used in
conjunction with the results of the RSE and supplemental RSEs (SRSEs) to estimate
the volume of clean soils. Proposed sampled locations are currently spaced
approximately 150 to 200 feet on a grid or along transects. The individual locations
were selected based on historical site information, anecdotal information from UNC
personnel, the results of the RSE/SRSEs and topographic constraints. This
sampling program is not meant to accurately calculate volumes; more detailed data
indicating the extent of clean soils will be collected as part of the excavation control
surveying during construction. The sample locations included in the Shaft-1 area will
address the underlying mine spoils originally part of the NECR-1 pile (i.e., soils
beneath the 2009 IRA soils).

6. Section 5.2.1: DOE suggests that UNC consider down hole gamma measurements to
expand the volume of investigation for radium content beyond the limited volume of a
core sample.

Response: The proposed gamma screening method for subsurface soils
consists of collecting discrete subsurface soil samples, placing them in a
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shielded container, and measuring gamma counts from that sample. Using a
down-hole method with an unshielded gamma meter would introduce significant
shine from surrounding (impacted) soils and would not provide gamma
measurements that were representative of the specific locations or that would
allow an accurate comparison to the field screening level (2.24 pCi/g).

7. Section 5.2.4: Information obtained about the type of debris during site reconnaissance
and visual inspection can also determine sizing, handling, and placement requirements
to help eliminate voids and minimize differential settlement in the new cell. DOE
recommends these factors also be considered during reconnaissance and inspection.

Response: Agreed, as discussed in Pre-Design Studies Work Plan for the
NECR Mine site PDS Work Plan for the Mine Site (MWH, 2013), this task has
been expanded to include observation and documentation of this information.

8. Section 5.3.2: Because some of the soil for the top layer will come from the soil/gravel
admixture located on top of the existing cell, consider if the agronomic and edaphic
properties of the soil portion should also be tested (similar to the borrow soils, see next
item).

Response: The rock/soil mixture from the existing cover is planned for removal
and reuse in the proposed ET cover's 'desert pavement' surface. Gradations of
the existing rock/soil mixture will be conducted to evaluate its engineering
properties to determine if additional gravel will need to be added to the rock/soil
mixture for erosion protection. Testing of the agronomic and edaphic properties
of the soil portion of the existing gravel admixture layer is not necessary, as this
cover layer was constructed from soil sourced near the East and West Borrow
Areas. Furthermore, amendments will likely be incorporated into the vegetative
layer of the repository cover, to encourage vegetative growth.

9. Section 5.3.2: DOE provides the following feedback with regard to methods for the
sampling and backfilling of existing cover materials described in 5.3.2 and Table 5-2,
both at the time of construction and in the long term.

a. How will the licensee demonstrate in the field that compaction of the existing tailings
cover has achieved the < 10-7 cm/s a design specification? Will compaction be
measured with a sand cone or nuclear density gauge methods with the assumption
that < 10-7 cm/s has been achieved based on the laboratory test, or will saturated
hydraulic conductivity be measured in the field?

b. Soil-forming processes have likely created morphological structure in the existing
cover, resulting in fissures in the soil structure that cause preferential flow.
Compaction alone will not necessarily break up the structural aggregates and
remove the preferential flow fissures.
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c. Is < 10-7 cm/s a long-term performance requirement? Research has shown that
engineering properties, including saturated hydraulic conductivity, will likely change
over time (often in less than 10 years), potentially influencing the long-term
permeability of the layer (NRC 2011). DOE requests that the design consider the
effect of increased saturated hydraulic conductivity on cover performance.

Measurements and observations at existing UMTRCA sites and at EPA's ACAP sites
(NRC 2011) suggest that the methods described in Section 5.3.2 and Table 5-2 may not
achieve a < 10-7 cm/s design goal at the time of construction or in the long term. DOE
suggests that a discussion regarding how the locations were selected for sampling be
provided in the text.

Response: 9a) Due to the length of time necessary to conduct a saturated
hydraulic conductivity test in the field, our preference would be to develop a
correlation between saturated hydraulic conductivity (measured in the laboratory)
with compacted density of the existing cover material. During site
characterization, the cover soil will be excavated and tested at select densities,
per PDS Work Plan for the Mill Site (MWH, 2013), in order to determine the
relationship between density and saturated hydraulic conductivity. The cover
design will include specifications for compaction of the existing cover material to
a specified moisture content range and percent of maximum dry density. During
construction, density will be measured in the field using a nuclear density gauge
calibrated with sand cone tests.

9b) Agreed. If the existing cover (base layer of the repository) needs to achieve a
<'10. cm/s design goal, after removal of the rock/soil layer the existing cover soil
will be scarified, moisture conditioned, and recompacted.

9c) The saturated hydraulic conductivity is an initial placement criterion for the
low-permeability layer (as outlined in the ROD). The hydraulic properties of the
soil may change over time. However, this recompacted layer is not a shallow
cover application, but will be 10feet beneath mine spoils. Changes due to
biointrusion, freeze/thaw cycles, and wet/dry cycles, that can result in increased
saturated hydraulic conductivity, are generally not applicable to soils at these
depths.

10. Section 5.3.4: Depending on ecological characteristics of the borrow sites and the
methods planned for handling and placing the soil, additional edaphic properties may
need to be characterized and the in-place properties estimated.

Since staging and sequencing of materials is yet to be determined (i.e. topsoil has to be
stockpiled, or, worst case, only subsoils are available), the soil biology and microbiology
may also need to be characterized (e.g., organic matter content, C:N ratios, seed bank
and other plant propagules, soil fungi, and soil nitrogen fixers). The revegetation plan
would use this information to determine, for example, if amendments and inoculants are
needed, or if weed seeds (plants that would compete with or inhibit the establishment of
native species) are present (see Albright et al. 2010, Chapter 4).
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Response: The borrow source investigations have been prepared to obtain the
parameters necessary for revegetation design. Parameters to be collected such
as texture, organic matter, electrical conductivity, and sodium adsorption ratio
help to define the vegetative potential and determine if amendments can be used
to improve the vegetative potential. Results from the borrow soil analyses will be
used to develop appropriate amendment application rates, if needed.

With regard to the soil biology, laboratory tests exist which can quantify the soil
microbial community in the borrow source. However, the usefulness of trying to
replicate those communities for reclamation is questionable. There are several
commercial sources of mycorrhizae innoculants available; however scientific
research (Paluch (2013) and Rowe (2007)) does not exhibit evidence of
successful use of these products in bulk soil for the purposes of revegetation. In
addition, most of the important nitrogen fixers in native soils are extremely
difficult to assay for. There are not any laboratory tests which can reliably
quantify nitrogen fixers in native soils. This is mostly a consequence of limited
scientific knowledge regarding the different species of nitrogen fixers and their
plant assodiations. Attempting to test for and replace nitrogen fixers would not
be practical or beneficial in these reclamation circumstances.

A weed survey will be implemented as part of the borrow investigation, as
described in PDS Work Plan for the Mill Site (2013). The weed survey will identify
established weeds on or within close proximity to the identified borrow areas. The
survey will identify potential sources for weed seed and will provide the baseline
for weed management strategies, if necessary.

11. Section 5.3.5: DOE suggests further developing the description of the measurement
procedure proposed to determine in situ moisture retention properties of soils within the
Anasazi site. Data w,,il be collected with a tension infiltrometer, which may provide data
near saturation for only near-surface soils because the infiltrometer is designed to
measure soil hydraulic properties within a few inches directly beneath the surface. The
soil surface in the site needs to be characterized and described to ensure that the soils
tested are representative of conditions expected in the final cover. Therefore, results
using the tension infiltrometer will not necessarily be representative of conditions at
depth within the soil profile. If the soil surface possesses surface desiccation cracks it is
doubtful the soil structure is a good model for the compacted cover after soil
pedogenesis modifies the final cover. Given this possibility, DOE also suggests soil
hydraulic properties are tested in excavations at depths representing depths within the
final cover. Results could then be verified against published data on soils with similar
particle size distribution, clay content, organic matter, and dry densities. These data can
be obtained from in situ volumetric ring core samples

Response: These suggestions have been considered and have been incorporated
in PDS Work Plan for the Mill Site (MWH, 2013). Due to the sensitive nature of any
field activity at an historic Anasazi site, the location of the measurement activities has
been moved to a proposed borrow area. Additional discussion of the purpose of the
sampling is provided below.
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The objective of the natural analog test is to confirm input parameters for
unsaturated modeling associated with the ET cover design. The data obtained with
the tension infiltrometer will be one set of data utilized in the modeling. Laboratory
testing data of remolded samples will also be utilized. The modeled profile for the
most conservative case will ultimately dictate the cover design. It is understood that
hydraulic properties of near surface soils can change with respect to time. Of
particular consequence is the change in saturated hydraulic conductivity values for
highly compacted soils. The modeling will capture these changes by altering the
values for near surface soils based on laboratory remolded samples and actual field
measurements. This input dataset for modeling will be supplemented with the
tension infiltrometer data for both saturated hydraulic conductivity and moisture
retention parameters. Ring core samples are not necessary.

12. Section 5.3.6: Throughout Section 5, much detail is provided regarding measurements
expected of soil properties. It is to be noted performance of water balance covers is
dependent on a soil sponge to store precipitation and on vegetation to seasonally
remove it. As such, DOE suggests the data needs report should indicate that the work
plan will include a comparable level of detail for the baseline vegetation evaluation (see
Albright et al. 2010, Chapter 4).

Response: A more thorough description of the baseline vegetation evaluation
has been added to PDS Work Plan for the Mill Site (MWH, 2013).

13. Figure 5-2: Is the material covering Borrow Pits I and 2 the same as was used on the
remainder of the disposal cells? If not, representative samples may be needed from the
borrow pit covers.

Response: Based on the as-built reports (Canonie, 1994 and 1995, Smith 1996
and 1997), former Borrow Pit No. 2 was reclaimed separately from the Central
Cell which includes former Borrow Pit No. 1. The as-built reports indicate that the
soil cover material used for both borrow areas met the same set of requirements
outlined in the reclamation plan specifications. Former Borrow Pits No. 1 and No.
2 are both located within the Central Cell area identified on Figure 3-1 of MWH
PDS Work Plan for the Mill Site (MWH, 2013).

14. Table 3-1, Removal of mine debris: Under potential data gaps, the table repeats "volume
and nature of buried vermiculite..." from the line below. DOE recommends that mapping
of the location of mine debris, asbestos containing materials, and other special waste
streams in the cell be performed.

Response: Table 1-1 (previously Table 3-1) in the PDS Work Plan for the NECR
Mine site (MWH, 2013) has been corrected to only include one incident of this
statement. All non-soil mine debris encountered during these investigations will
be described and mapped. Additionally, any unexpected or previously
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undocumented mine debris encountered during constructionwill be documented
and mapped and its placement will be addressed as a construction modification.

15. Table 3-1, Site restoration: A discussion of what storm event will be used to size and
restore the channels and ponds if left in place is not included in the table, and the
expected post-storm response is not addressed. Because of the residences below the
NECR site, consideration should be given to how reconstruction might change runoff
conditions from historic patterns. It is suggested vegetation criteria also be established in
the design.

Response: The design storm event and the post-storm response for the mine
site will be addressed during the design phase. Changes to the current runoff
scheme as well as revegetation of the area will also be considered in the design.
Vegetation success criteria will be developed in relation to the baseline
evaluation and revegetation design. The vegetation potential will be determined
during the design phase, once the physical and chemical properties of the growth
media are well understood and the relevant topographic factors are established.

16. Table 3-1, Placement of contaminated soils: The types and relative quantities of soils,
rock, and debris may not lend themselves to standard density testing because the
volume of rock and radiological properties of the waste makes the tests erroneous.
Consequently, alternative placement specifications, such as the use of test pads to
determine the number of passes of a compactor, may be needed. Also, the design plan
might reference assessment data, which will be needed to ensure that higher activity
material is placed in the cell first so it is covered with lower-activity material.

Response: The design will take into account the appropriate specifications for
the various types of materials to be placed and compacted (i.e. soil, rock, debris)
in the proposed repository. A method specification, including the use of test pads,
will be developed as necessary, for compaction of rock, debris, or soils with
radiological properties that prohibit the use of standard density test methods.
Testing with a nuclear density gauge will be specified if appropriate for the
material types. Plans that include placement methods for consolidating higher
activity materials lower in the profile will also be developed during design.

17. Table 3-1, Placement of comingled TPH and Ra-226 Soils: Does UNC have testing
results to demonstrate that the TPH comingled soils do not exceed RCRA thresholds for
hazardous waste characteristics (e.g. ignitability)? If not, DOE recommends that it be
obtained (see NUREG-1620, Attachment1 to Appendix I, Item 3).

Response: Based on the TPH concentrations, Respondents do not believe that
RCRA hazardous waste characteristics in the soils will be exceeded. However,
the PDS Work Plan for the NECR Mine site (MWH, 2013) proposes analyzing
samples from the stockpiled soils to evaluate RCRA hazardous waste
characteristics.
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18. Table 3-1, Biointrusion: The design consideration for biointrusion is a function both of
soil properties (i.e. size of rock used in the cover) and depths of roots and burrows of
native species. Some information can be collected from analog sites. Not obtaining this
information may be a data gap which needs to be addressed.

Response: PDS Work Plan for the Mill Site (MWH, 2013) has been updated to
include field sampling plans to obtain site-specific information regarding plant and
animal intrusion.

19. Table 3-1, Differential settlement and drainage: Hydraulic conductivity of alluvial
materials at the base of the added disposal cell appears to be a key parameter in the
settlement analysis. Please confirm there is sufficient information from previous AMEC
studies which contains hydraulic conductivity data associated with alluvial materials.
DOE believes and recommends the settlement monitoring system design should be
addressed in the remedial design. Settlement plate placement within the vertical cell
profile will be important in determining which portion of the section is consolidating.

Response: The summary of existing information provided in PDS Work Plan for
the Mill Site (MWH, 2013), in conjunction with the Field Sampling Plan proposed
in PDS Work Plan for the Mill Site (MWH, 2013) will provide adequate
information on the geotechnical and hydraulic properties of the alluvial materials
for design of the proposed repository. Furthermore, a settlement monitoring
system will be developed as part of the design, based on the zones of interest in
the cell profile.
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General Comments:

1. Site access: NRC requires permanent right-of-entry to disposal sites regulated under
UMTRCA regulations (i.e. 10 CFR 40.28). Roads will need to be reconfigured for the
hauling of NECR waste to the existing tailings disposal cells. DOE suggests restoration
plans consider the access route and permanent right-of-entry necessary for future
LTS&M.

Response: The design will take into consideration the access route for hauling to
the disposal cells as well as permanent right-of-entry for future LTS&M.

2. Reveqetation: DOE believes the success of revegetation is important to assess cell
performance and to meet UMTRCA site closure requirements. When developing the
revegetation design of the disposal site, DOE suggests including specific revegetation
goals, methods, and success metrics. Data obtained would help evaluate revegetation
success and whether the site would be ready for transition to DOE.

Response: Sampling methods for evaluating revegetation success will be developed
as a part of the design. Metrics used to evaluate revegetation success will be
consistent with industry standards specific to the arid west. Sampling methods will
allow for establishment of clear and specific revegetation goals as well as
statistically-defensible evaluation for success determination.

3. As-built topo-graphy: DOE believes an as-built survey of the disposal cells is needed to
provide a topographic baseline for evaluating cell stability, site erosion, and other
possible changes to the site. DOE recommends an aerial LIDAR survey, or another
comparable survey, be conducted at the site close to the UMTRCA site transition date to
document baseline conditions.

Response: An as-built survey of the completed disposal area will be conducted
to document post-construction, baseline conditions, as part of standard
construction completion documentation. If necessary, a survey of the area may
be conducted prior to site transfer.
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Observations:

1. Section 4.2. 1: It would be helpful if a definition of "clean material" was provided (e.g. the
concentration of Ra-226 in the material will be less than the standards for soil cleanup or
Ra-226 concentration of the material will be similar to the background average of 1.0
pCi/g).

Response: The text in the PDS Work Plan for the NECR Mine site (MWH 2013)
has been revised to define "clean material" as soils containing Ra-226 below the
Removal Action Level (2.24 pCi/g).

2. Section 5.2.1: It is stated if impacted materials are identified, drilling will be discontinued.
The vertical extent of the contamination may be of interest and drilling and sampling may
be appropriate until the boring advances into uncontaminated material. Consideration
might be given to developing a plan for managing contaminated media and investigation
of derived wastes.

Response: This sampling plan is specifically designed to evaluate clean soils.
The results of the RSE and SRSEs are sufficient for the Removal Action design.
However, drilling will be continued to evaluate the depth of impacted soils if
encountered. Boreholes will be backfilled with the drill cuttings (IDW) and any
residual IDW (solids) will be spread on the ground surface in the vicinity of the
boreholes. Consistent with the past procedures approved by EPA, liquid IDW
generated from decontamination of sampling equipment will be contained, placed
in the lined decontamination sump located at the Mine site and allowed to
evaporate. Additionally, a Construction Plan will be prepared for the Removal
Action that will include measures for managing any contaminated media
encountered during construction.

3. Section 5.3.1: DOE notes that appropriate ASTM procedures are indicated in Table 5-2,
but reference to a 5-gallon sample size might need to be changed to the sample weight
requirement cited in the procedure or eliminated altogether. Consideration might be
given to determining sampling method and sample size in accordance with ASTM
procedures for particle size testing

Response: Text referencing the 5-gallon sample size has been changed to
indicate the volume or weight of samples collected will be determined in
accordance with ASTM standards, depending on particle sizes of materials
sampled.
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