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Ms. Claire Trombadorc 

Department of Energy 
Washinqton, DC 20::)()f) 

May 17,2013 

U.S. Environmental Protection Agency 
Mail Code: SFD-6-2 
75 Hawthorne Street 
S:m Francisco, CA 941 05 

Subject: U.S. Department of Energy Comments on Proposed Additional 5'ensitivily Analysis: 
Evaluaaon of Consolidation and Water Storage Capacity Related to Placement ofMine 
Material on the Eristing UNC Mill Site Tailings Impoundment, Northeast Church Rock 
Mine. Gallup, New Mexico (Dwyer Engineering, LLC, December 14, 20 12) and 
Position on In Situ Sampling of Mill Site Tailings 

Dear Ms. Trombadore: 

The purpose of this letter is to provide U.S. Depa11ment of Energy (DOE) comments on the 
above-referenced report and position on in situ sampling of the mill site tailings at the Church 
Rock Uranium Mill Tailings Radiation Control Act (UMTRCA) Title II disposal site. In 
addition to this letter, DOE feedback on the repot1 is enclosed for tbe consideration of U.S. 
Environmental Protection Agency (EPA), General Electric (GE)/United Nuclear Corporation 
(UNC), and agency representatives pat1icipating in the design review for a proposed repository. 
As you know, the repository would contain waste from the N011heast Church Rock Mine 
(NECR) at the Church Rock UMTRCA Title TT disposal site (Cburch Rock), contingent upon an 
approved license amendment by the U.S. Nuclear Regulatory Commission (NRC). 

DOE conducted a technical review of the report per the request of EPA. DOE again stresses its 
concem that in order to detem1ine the integrity oftbe existing tailings cells at the Church Rock 
site in situ sampling of the tailings (byproduct material) is needed to assess actual site conditions. 
This sampling is important to determine whether the existing tailings cells will maintain their 
integrity if a repository is built on top. 

DOE's specific comments on the repm1 are enclosed. On September 7, 2012, DOE first stated 
its concern to EPA about the integrity of the existing tailings cells at the Church Rock site and 
recommended in situ sampling after a request by EPA for DOE to review the report, Evaluation 
of Consolidation and Water Slorage Capacily Related to Placement o.flvfine lvfaterial on the 
Exishng UNC Mill Site Tailings Impoundment: Northeast Church Rock .Mine, Gallup. NnF 
Mexico (Dwyer Engineering, May 20 II). DOE acknowledges the responsiveness of EPA and 
GE/UNC to address our concern by producing this analysis. This position is based on DOE's 
technical expertise and experience involving the cleanup and long-term surveillance and 
maintenance ofUMTRCA sites, and our commitment to protect human health :md the 
environment in perpetuity. UMTRCA does not allow for major reconstruction efforts should the 
realization of a design llaw result in unstable site conditions. 



Ms. Claire Trombadore -2- May 17,2013 

DOE appreciates the opportunity extended by EPA to participate in the design work group and 
the request for DOE to offer its feedback on design-related materials. EPA may call Deborah 
Steckley of my staff at (970) 248-6042 with questions or concerns. I am also available at 
(970) 248-6020 if you would like to contact me directly. Please address any correspondence to: 

U.S. Department of Energy 
Office of Legacy Management 
2597 Legacy Way 
Grand Junction, CO 81503 

Enclosure 

cc w/enclosure: 
J. Brooks, EPA 
S. Jacobs, EPA 
C. Ten1ey, EPA 
C. Wetmore, EPA 
L. Hauer, GE 
E. Dixon, NMED 
E. Esplain, NNEP A 
Y. Norman, NRC 
D. Persinko, NRC 
A. Kleinrath, DOE (e) 
K. Starr, DOE (e) 
D. Shafer, DOE (e) 
D. Steckley, DOE (e) 
File: NCR 0030.20(A) (rc grand junction) 

Sincerely, 

April Gil, Ph.D. 
Environmental Team Lead 

Sites\Church Rock\5-17-13 Church Rock Letter to EPA on Dwyer Analysis 



DOE Comments on Dwyer Engineering's 
Proposed Additional Sensitivity Analysis: Evaluation of Consolidation and Water Storage 

Capacity Related to Placement of Mine Material on the Existing Mill Site Tailings 
Impoundment (December 14, 2012) 

U.S. Department of Energy (DOE) recognizes that Dwyer Engineering's recently proposed additional 
sensitivity analysis will improve modeling results presented in its squeezing report, Evaluation of 
Consolidation and Water Storage Capacity Related to Placement of Mine Material on the Existing 
UNC Mill Site Tailings Impoundment: Northeast Church Rock Mine, Gallup, New Mexico 
(May 2011). However, uncertainty remains about how current moisture conditions and dry densities 
of the tailings in the existing disposal cells at the Church Rock Uranium Mill Tailings Radiation 
Control Act Title II disposal site (Church Rock) are derived. There is also uncertainty about tailings 
cross sections and profiles which will impact the potential for differential settlement. The accuracy 
of existing conditions is critical in determining if drainage will occur. 

DOE recognizes the potential benefit of using tailings properties from other sites as benchmarks or 
bounding conditions for consolidation modeling. However, DOE cannot find in the analysis, 
empirical evidence of the comparability ofthe values used in the evaluation and the actual conditions 
at the Church Rock site. To better ensure the successful design and construction of a proposed 
repository to contain waste from the Northeast Church Rock Mine (NECR) site at the Church Rock 
site, DOE believes empirical evidence of in situ material properties of tailings in the exiting disposal 
cells is needed. (Please note comments assume NECR waste will be placed on top of the north and 
central cells at the Church Rock site.) 

DOE requests a geotechnical sampling and testing investigation be conducted to reduce uncertainty 
and to determine actual physical properties of both coarse- and fine-textured tailings. Other materials 
in the tailings disposal cells would be noted and used to confirm the configuration of materials within 
the cells. On September 7, 20I2, DOE submitted a memo to U.S. Environmental Protection Agency 
(EPA) Region 9 which made this recommendation in response to reviewing the squeezing report 
referenced above. DOE also notes the potential for perched water in the existing cells. DOE 
suggests that modeling consider the effect of saturated tailings if perched water is encountered during 
the geotechnical investigation. 

After termination of the specific license, DOE will have the responsibility of conducting long-term 
surveillance and maintenance (L TS&M) at the Church Rock site in perpetuity. Groundwater is to be 
protected, radon emanation is to be controlled, and the disposal cells are to remain stable and 
resistant to erosion before DOE acquires the site to perform L TS&M. The tailings disposal cells, and 
the proposed repository to contain NECR waste, are to perform as designed prior to transfer of the 
Church Rock site to DOE. 

As requested by EPA Region 9, DOE also offers more detailed comments (with recommendations) as 
follows: 

I. Dr. Dwyer states that one specific condition supporting the use of Durango, Colorado, 
DisposaVProcessing Site tailings data to model Church Rock tailings is that the saturated 
conductivity of fine tailings was measured at 90% maximum dry density in permeability 
testing. However, it is understood the Church Rock fine tailings were slurried into place, not 
relocated as were the Durango tailings, resulting in a tailings profile with different properties. 
DOE believes the use of similar compaction requirements to indicate similar dry densities to 
represent consistent tailings properties for permeability testing is not supported. Using actual 
dry densities during testing of the Durango tailings and Church Rock tailings would improve 
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DOE Comments on Dwyer Engineering's 
Proposed Additional Sensitivity Analysis: Evaluation of Consolidation and Water Storage 

Capacity Related to Placement of Mine Material on the Existing Mill Site Tailings 
Impoundment (December 14, 2012) 

the predictive capacity of the model as this could be used to show that the tailings have 
similar properties. DOE submits the model input should be based on actual measured 
properties of the Church Rock tailings. This will reduce uncertainty about the validity of 
using Durango tailings data as a surrogate to support the selection of assumed properties of 
the Church Rock tailings. 

2. Moisture conditions in the fine tailings prior to application ofNECR waste loading were 
derived in the initial analysis by assigning initial moisture conditions to the materials in 
profiles and modeling consolidation and drainage for 21 years. The resulting final moisture 
conditions provide the initial conditions for further consolidation/drainage modeling after 
application of additional loading. Because the fine tailings in Borrow Pit 1 are reported to 
have been slurried into place (i.e., placed saturated), an upper bound for the initial modeling 
run would be to start the fine tailings in a fully saturated condition. The model drainage 
would be run for 21 years to estimate initial moisture conditions for the subsequent 
consolidation/drainage prediction. DOE does not expect greatly different final moisture 
conditions than what has been used based on observation that gravimetric moisture content, 
rather than volumetric content, was used in the initial model. Given the uncertainties in the 
model results based on initial moisture contents, DOE submits that in-place moisture contents 
of the tailings are needed to validate the model inputs. 

3. DOE notes the modeling relies on assumptions regarding the mix of fine and coarse tailings. 
The actual configuration and relative quantities ofthe tailings, especially in Borrow Pit 1, 
will affect how the tailings section responds to the anticipated load. DOE submits that the 
tailings profile in Borrow Pit 1 should be verified. This will also provide information about 
the presence of any sand lenses to confirm the ratio of horizontal to vertical conductivities. 
DOE suggests at least three borings be made in Borrow Pit 1. 

4. Distribution of debris in Borrow Pit 2 should be verified. Debris is reported to have been 
placed at the base ofthe borrow pit. Ifthis is confirmed, the actual thickness of slimes placed 
in the pit is less than indicated. A thinner slimes profile will reduce the magnitude of 
potential settlement. DOE suggests at least three borings be made in Borrow Pit 2. 

5. The tailings profiles used in the consolidation modeling and proposed sensitivity analysis are 
based on assumptions. Fine-textured tailings are expected to be more prevalent farthest from 
the point of slurry discharge while coarse-textured tailings sands ("beach sands") are 
expected to be deposited closer to the discharge point. Therefore, one would assume 
consolidation to be greater in the centers of the former tailings ponds. These areas underlie 
uniformly-graded top slopes in draft conceptual designs of the proposed repository at the 
Church Rock site. Information needs to be obtained about the potential differences in 
settlements across the former tailings ponds to account for any loss of positive drainage 
across the final top slope of the proposed repository. The stratigraphy in the ponds is also 
unknown, and DOE believes lateral flow within the cell cannot be predicted. Therefore, 
DOE submits that a line of geotechnical borings across the footprint of the proposed 
repository is needed to obtain information about the differing materials within the existing 
disposal cells. 
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