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January 28, 2016 USEPA Notice of Deficiency Comments on November 6, 2015 TSCA 
Approval Modification Request 

 
USEN Comment Responses – March 30, 2016 

 

General NOD comments include a requirement for additional background and point of compliance groundwater 
monitoring wells for Trench 13, inclusion of Trench 13 in the Facility Operations Plan and Post-Closure Care Plan, 
and a request for additional information to meet regulatory requirements.  The NOD comments also raise a number 
of key concerns which include the following: 

 Conducting field hydraulic permeability tests for the compacted landfill subgrade soil. 
 Limiting masking/cushioning of irregular subgrade surfaces. 
 Limiting leachate accumulation on the landfill liners to one foot or less. 
 Upgrading the landfill cover design for improved stormwater management. 
 Conducting a slope stability assessment for the final landfill cover that includes a combined storm and 

earthquake scenario. 

Key Concerns: 

1. Conduct Field Hydraulic Permeability Testing on Compacted Subgrade Soil - Landfill Engineering Report, 
Volume 1, October 2015, Page 4-4, Section 4.4, Trench Floor Subgrade Preparation.  Section 4.4 specifies that 
"A 9-inch thick layer of compacted fine-grained soil (i. e, prepared subgrade) will be placed across the excavated 
subgrade of the entire Trench floor (all phases),,,,," One of the stated purposes of the 9-inch prepared soil layer is to 
provide a hydraulic conductivity of 1 x 10-5 centimeters per second (cm/sec).  The hydraulic conductivity of the 
subgrade is important because, as is stated on page 5-2, "This layer works in conjunction with the GCL to enhance 
its function as a hydraulic barrier and provide additional leachate adsorption."  Table 4-2, Subgrade Construction - 
Observation and Material Specifications, indicates that soil from the soil stockpile will be tested (method to be 
determined) for hydraulic conductivity in a laboratory.  In addition to testing hydraulic conductivity of soil from the 
stockpile in a laboratory, EPA is requiring that US Ecology conduct field permeability testing of the prepared 
subgrade which will provide results that are more representative of actual site conditions.  One applicable test 
method is ASTM D3385-09 Standard Test Method for Infiltration Rate of Soils in Field Using Double-Ring 
lnfiltrometer.  Please revise the Landfill Engineering Report to include field hydraulic testing of the prepared 
subgrade. 

USEN Response:  USEN agrees that additional hydraulic conductivity testing is an appropriate enhancement of 
CQA requirements for the Prepare Subgrade.   

USEN notes that the suggested double-ring infiltrometer method is intended as a means of estimating “infiltration 
rate” rather than hydraulic conductivity.  ASTM D3385, Standard Test Method for Infiltration Rate of Soils in Field 
Using Double-Ring Infiltrometer, provides the following in its summary of test limitations. 

 This test method cannot be used directly to determine the hydraulic conductivity (coefficient of 
permeability) of the soil. 

 This test method is useful for field measurement of the infiltration rate of soils.  Although the units of 
infiltration rate and hydraulic conductivity of soils are similar, there is a distinct difference between these 
two quantities.   

 This test method is difficult to use or the resultant data may be unreliable, or both, in very pervious or 
impervious soils (soils with a hydraulic conductivity greater than about 10-2 cm/s or less than about 1 x 10-

6 cm/s) or in dry or stiff soils that most likely will fracture when the rings are installed.  

 Many factors affect the infiltration rate, for example: 
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o soil structure,  
o soil layering,  
o condition of the soil surface,  
o degree of saturation of the soil,  
o chemical and physical nature of the soil and of the applied liquid, 
o head of the applied liquid,  
o temperature of the liquid, and  
o diameter and depth of embedment of rings.  

 Thus, tests made at the same site are not likely to give identical results and the rate measured by the test 
method described in this standard is primarily for comparative use. 

Added to these test limitations are the expected difficulty of seating and sealing the field test apparatus and the thin 
the subgrade layer.  The subgrade layer will, in accordance with its material specification, include rock particles (as 
large as one inch in diameter) that could be disturbed by placing the test rings.  The likely result of dislodged gravel 
particles is the formation of preferential pathways within the tested soil mass resulting in determination of an 
infiltration rate that is not representative of undisturbed subgrade soil.  Further, the test method is considered most 
applicable to a soil mass that is of sufficient thickness that boundary effects (changes in material properties in lateral 
or vertical directions) do not influence test results.  A vertical (bottom) boundary effect is unavoidable in the nine-
inch thick subgrade layer and would influence test results. 

Section 4.4 of the Landfill Engineering Report and associated portions of the CQA Plan have been modified require 
in-situ field sampling from the Prepared Subgrade and subsequent laboratory hydraulic conductivity testing, 
utilizing ASTM 5084 (flexible wall permeameter). 

 

2. Limit Masking/Cushioning of Irregular Subgrade Surfaces – Landfill Engineering Report, Volume 1, 
October 2015, Page 4-5, Section 4.7, Trench Sidewall Subgrade Preparation.  Section 4.7 states that "The final 
sidewall surface might include angular or irregular surfaces that require additional attention to prevent stress 
concentrations that could locally compromise the performance of the liner system.  In these areas, additional 
geosynthetic materials, such as geotextiles or geocomposites, will be added to mask the irregularity and cushion the 
overlying liner materials."  This approach could compromise the effectiveness of the liner system since the 
"cushion" material would create a break or preferential pathway within the liner system.  Thus, US Ecology must 
give preference to smoothing the soil layer to eliminate the irregularities over using the cushioning material and take 
other measures as necessary to ensure "direct and uniform" contact between the liner components.  This comment is 
also applicable to the preparation of the Trench floor subgrade.  Please revise the Landfill Engineering Report to 
address this comment. 

USEN Response:  USEN understands this comment and offers the following insight into the points made by the 
Agency. 

In practice, “masking/cushioning of irregular subgrade surface” is anticipated only to apply to the 0.5:1.0 sidewalls 
of the Trench 13 excavation.  In USEN experience, only the upper portion of the excavated sidewall is subject to 
raveling (i.e., loosening and rock fall) resulting in projecting edges (where surrounding matrix soil has fallen away) 
or depressions (where matrix soil and supported rocks have fallen away).  These irregularities develop under the 
influence of drying winds before the excavated surface can be covered by liner components.  Few such irregularities 
have been observed on the deeper portion of the excavated sidewalls.  Trench floor grading and prepared subgrade 
compaction is closely controlled and such irregularities typically do not develop (but, if developed, are easily 
repaired). 

The Agency comment regarding “break or preferential pathway within the liner system” is not a concern beneath the 
liner on the excavation sidewall.  Preferential pathways are assumed to be a reference to the potential for liquid (i.e., 
leachate) movement beneath the liner and would be a concern only where liquid might accumulate.  Such liquid 
accumulations are possible only on the trench floor and, more accurately, occur only in trench sumps that are 
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designed for leachate accumulation and recovery.  Preferential pathways for liquid movement are not a potential 
problem on the trench sidewalls. 

With these clarifications, USEN understands the Agency comment to be applicable to trench sidewalls and offers the 
following in response. 

Sidewalls are shaped as the trench is deepened by the excavation contractor using GPS survey control and multiple 
passes of excavation equipment, typically a grader with steeply tipped blade.  Proper grading includes cutting a 0.5 
(H):1.0 (V) slope that has relatively smooth surface, eliminating sharp or abrupt edges.  As necessary, projecting 
objects, such as large or sharp-surfaced rocks, are removed by mechanical grading or manually (such as by hand 
raking).  Observations are intended to confirm that no significant irregularities remain on the sidewall surface that 
requires additional preparation effort before liner placement.  Further, the liner contractor must agree that sidewalls 
are appropriate for liner placement with no additional preparation. 

Exceptions to the above might include sidewall areas of limited vertical and horizontal extent where coarser grained 
materials have been exposed and raveling occurs as the cut surface is dried by wind.  Coarse soil raveling from such 
small sidewall areas can result in a surface that is more irregular than is desired as liner subgrade. 

The determination that the sidewall surface has been satisfactorily smoothed or that further action, such as masking 
or filling is necessary, will be made by visual observation by the CQA Officer (Professional Engineer).  Because of 
the steep sidewalls, this determination will be made by visual observation from the vantage point of trench floor or 
from the top of opposite sidewall.  It is not practical to physically access the sidewall and, in fact, physical access 
could subject the sidewall to damage caused by a person accessing the sidewall from a hanging ladder or cable.  In 
most instances, physical measurement of the dimensions of a sidewall irregularity is not possible, but estimation of 
the size is performed through visual observation to identify any abrupt protrusions or cavity depressions that could 
threaten the integrity of the synthetic liner components.  

Corrective measures are applied to sidewall irregularities based upon the observed severity.  Corrective measures, if 
needed, may include placement of additional geotextile panels, geocomposite panels, or gunite material, as 
summarized below: 

 Typical prepared sideslopes (free of irregularities) will receive no masking 

 Minor severity irregularities will be covered with non-woven geotextile panels (16-oz or heavier)  

 Moderate severity irregularities will be covered with a sacrificial double-sided geocomposite panel (either 
200 or 300 mil).   

 High severity irregularities will receive gunite materials to fill in or otherwise smooth the surface.  

The text within Section 3.4.1 of the CQA Plan has been modified to include these expanded requirements. 

3. Limit Leachate Accumulation on Liners to One Foot - Landfill Engineering Report, Volume 1, October 
2015, Page 6-1, Section 6.1, Leachate Collection and Removal System Sumps.  Section 6.1.1 states that the 
primary pump be capable of "preventing leachate accumulation of more than 1.0 feet on the liner outside the limits 
of the sump."  Condition Vll .G.2.b. of the Toxic Substances Control Act Approval issued by EPA on November 5, 
2012 (TSCA Approval) states that "US Ecology shall operate the leachate collection and detection systems without 
the fluid level on any liner exceeding 30 centimeters or one foot at any time."  Thus, the leachate collection and 
removal system must be capable of preventing accumulation of leachate of greater than one foot on any part of a 
liner, including within the limits of the sump area.  It is EPA's understanding from discussions with US Ecology that 
the one foot limit may be achieved by using an electric pump in the sumps instead of the pneumatic one currently 
specified.  Please revise the leachate collection and removal system design to include adequate pumps and/or other 
controls as needed to meet the requirement of less than one foot of leachate on the entire liner. 
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USEN Response:  All LCRS and LDS system components were evaluated to confirm that leachate can be 
maintained at levels that do not exceed 1.0 foot on each of the liner components.  The Design Engineering Report 
and Response Action Plan have both been revised to conform with these requirements. 

4. Revise Response Action Plan to Reflect One Foot of Fluid Head Requirement - Response Action Plan, Leak 
Detection System, Trench 13, US Ecology Nevada, Inc. - Beatty Nevada, June 2015, Revision 0, Page 3, 
Section 3, Leak Detection System.  Section 3 indicates that the leachate collection system was designed to “... 
prevent fluid levels from exceeding 1.0 foot of head above the Lowest Point of the Trench Bottom Liner along the 
Plane of Entry to the sump."  This means, as shown in Figure 4, Sump Cross Section, that the sump area liner itself 
has a fluid level that exceeds one foot of head.  As discussed in Comment 3 above, the one foot of head requirement 
extends throughout the liner system, including the sump area.  Please revise the Response Action Plan to comply 
with this requirement. 

USEN Response:  The Response Action Plan has been revised to indicate the hydraulic head on all liner 
components will be limited to one foot or less. 

5. Upgrade Final Cover Design for Improved Stormwater Management – Landfill Engineering Report, 
Volume 1, October 2015, Page 7-1, Section 7, Above-Grade Design and Final Cover Performance, and 
Scheduled Closure Plan, March 2010, Revised August 2015, Page 4, Section 15.7.1.1, Evaporative Cover 
Characteristics, and Page 5, Section 15.7.1.2, Evaporative Cover Specifications.  Section 7 of the Landfill 
Engineering Report and Sections 15.7.1.1and15.7.1 .2 of the Scheduled Closure Plan specify the final cover design 
for Trench 13.  The cover design must be upgraded to include improved stormwater controls to prevent erosion 
damage.  The proposed cover design for Trench 13 uses the same approach that was used for Trench 11.  The 
Trench 11 cover experienced significant erosion damage during a recent storm event which demonstrated the need 
for an upgraded design.  In addition to controlling infiltration, the cover design and stormwater control features must 
be capable of minimizing erosion damage from a 100 year, 1 hour storm event with minimum long term 
maintenance.  To the extent feasible, preference should be given to: (1) stormwater controls which prevent top deck 
flow onto side slopes, (2) stormwater controls which collect and control flow off the landfill cover, and (3) 
"armoring" the landfill side slopes versus using channels to limit run lengths.  Any sideslope channels proposed 
should be designed with (1) materials that are more permanent and long lasting than the synthetic based materials 
that have been previously discussed, and (2) elements that will minimize maintenance over the long term.  Please 
revise the Landfill Engineering Report and Scheduled Closure Plan to include appropriate stormwater control 
features and a more robust cover design that will minimize erosion damage during intense storm events that are 
typical in the Beatty, Nevada area. 

The erosion surface layers for top deck slopes and side slopes must be designed to resist gully formation under the 
tractive forces of runoff from the site-specific design storm (s).  A discussion of a Tractive Force Method can be 
found in Appendix A of EPA-909-R-1 1-007.2011, Closing Small Tribal Landfills and Open Dumps. 

USEN Response: It has been determined that the significant gully erosion recently experienced on Trench 11 was 
the result of dynamic forces associated with the development of uncontrolled concentrated flow.  Concentrated flow 
developed as a result of numerous surface irregularities and excessive flow lengths.  The finished surface of Trench 
11 had retained numerous ripper tracks and micro-ridges, which interrupted the intended sheet flow regime and 
subsequently resulted in high-energy, concentrated flow occurrences.  It was also determined that sideslope areas 
where sheet flow was able to advance without interruption from the surface irregularities, exhibited a propensity to 
transition into shallow concentrations, when the sideslope flow length substantially exceeded 100 feet.  The 
combined upper deck and sideslope flow lengths on the original Trench 11 cover ranged up to 350 feet in length. 

The sheet flow runoff depth experienced across the landfill cover is primarily a function of the storm intensity, flow 
length, infiltration losses, and steepness.  The magnitude of the 100-year, 1-hour storm event at the facility is 
predicted by NOAA to be 1.44 inches.  If we consider a typical flow length of 100 feet, a conservative infiltration 
loss of 80% and a typical 3H:1V sideslope, then the sheet flow depth will vary up to a maximum depth of 
approximately 0.05 inches.  Lower intensity storms would result in a shallower flow depth.    

The recommended EPA guidance document (EPA 909-R11-007) indicates that tractive force analysis is performed 
by comparing the effective shear stress (applied by runoff) against the allowable shear stress (of the exposed 
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surface).  In cases where barren (non-vegetated) surfaces are considered, the effective shear stress applied by the 
flowing water is equal to: 

 Shear Stress, te = Unit wt water (pcf) * Depth (ft) * Slope  

The magnitude of tractive forces associated with concentrated flow and sheet flow regimes are contrasted in the 
following representative scenarios.  

Applied Shear Stresses – Typical Scenarios 
Flow Regime Flow Depth (in) Gradient Shear Stress (psf) 

Sheet Flow - Crown 0.05 0.05 0.01 
Sheet Flow – 3H:1V Sides 0.05 0.33 0.09 
Concentrated Flow - Crown 4.0 0.05 1.04 
Concentrated Flow – 3H:1V Sides 4.0 0.33 6.86 

The tractive force exerted by sheet flow regimes pale in comparison to the forces associated with concentrated flow.  
This comparison of potential destructive forces emphasizes the importance of fostering sheet flow across each of the 
finished surfaces, intercepting sheet flow before it is likely to transition into concentrated flow, and the need to 
provide armored lateral drainages and flumes, which are designed to convey the concentrated flows off of the 
landfill cover in a controlled manner.   

Subsequently, the Trench 13 design has been modified to include a network of armored lateral drainages and flumes.  
The ditches will have a typical gradient of 0.02 and will be lined with coarse gravel aggregates.  The flume channels 
will have a typical gradient of 0.33 and will be lined with coarse gravel aggregates cemented with grout.  The 
ditches prescribed for the Trench 13 cover are spaced at approximate 200-foot intervals across the upper deck 
(where minimal tractive forces are present) and at 100-foot intervals around the steeper sideslopes of the landfill 
cover. 

The potential tractive forces within these lateral drainages and flumes are identified below, based upon theoretical 
maximum flow depths.   

Applied Shear Stress – Typical Ditches and Flumes 
Flow Regime Flow Depth (in) Gradient Shear Stress (psf) 

Lateral Drain Ditch 6.0 0.02 0.63 
Flume Channel 6.0 0.33 10.3 

The predicted flow depths associated with the 100-yr, 1-hr storm event are actually less, as indicated in Calculation 
C.12. 

It is acknowledged that minor surface erosion will occur in a global manner across the completed surface planes of 
the landfill cover.  This global erosion will occur as a result of rain impact, wind events, and the effects of sheet 
flow.  Intuitively, the rate of global erosion will be highest immediately after construction when fine particles 
constitute a substantial fraction of the exposed surface.  Recent visual inspections of the Trench 11 cover (2.5 years 
after construction) reveal that the exposed surface has undergone a natural armoring process, where the fine 
sediments at the surface tend to be blown or washed away and a coarser, more resistant fraction of aggregates 
(coarse sand and gravel particles) remain exposed to the elements.  The rate of global erosion is substantially 
retarded by the presence of the armored surface, so long as the surface remains undisturbed.   

Tractive forces associated with concentrated flow are at least 10X more powerful than the forces applied through 
typical sheet flow.  The naturally armored aggregate surface of the landfill cover has sufficient stability to withstand 
sheet flow tractive forces, but is entirely inadequate to withstand forces associated with concentrated flow.  This 
conclusion was derived through our Trench 11 inspections and by comparison of tractive force analysis.  Literature 
published by the Texas Department of Transportation (TxDOT) provides some guidance regarding the maximum 
potential tractive force that various aggregates or lining materials are able to withstand (Texas Department of 
Transportation, Hydraulic Design Manual, August 2015).  The following guidance was extracted from this literature. 
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Permissible Shear Stress - Various Materials 
Protective Cover Allowable Stress (psf) 

Gravel, D50 = 1 in 0.40 
Gravel, D50 = 2 in 0.80 
Gravel, D50 = 6 in 2.50 
Gravel, D50 = 12 in 5.00 
Soil Cement  
(comparable to grouted aggregates) 

>45 

This guidance indicates that even large riprap aggregates (up to 12 inches in diameter) may not remain stable in 
steep flume channels, unless the aggregates are secured with interstitial cement grout.  Gravel aggregates used to 
line the lateral drainages will need to exhibit a D50 particle size of 2 inches or greater.  It is also inferred that the 
natural armoring process will achieve a steady state when the exposed surface exhibits a D50 particle size near ¼-
inch.  This last conclusion correlates very well with the recent observations along the Trench 11 cover. 

Fine particles are still present, immediately below the surface, which is necessary to maintain the evapo-
transpiration (ET) functions of the landfill cover.  The concept of placing an additional layer of coarse aggregates 
across the entire landfill cover is unnecessary, when concentrated flows are properly intercepted, and could 
compromise the ET functions of the landfill cover.  

We recently attempted to quantify the extent of this natural armoring process, which has occurred on the Trench 11 
cover since initial construction in 2013.  Surface samples were obtained from four locations in February 2016 for the 
purpose of determining the gradation of the armored surface.  However, these samples were obtained by gathering 
aggregates located in the upper 2 inches and consequently still included a significant fraction of the underlying fines.  
The resulting gradations are indicative of increased coarseness (average D50 of 0.13 inches rather than 0.08 inches), 
but still do not correlate with the concentrated coarse fraction that was visibly present across the armored surface.  
The natural armoring process progressively achieves a steady state when the exposed surface approaches the critical 
particle size associated with each respective storm event.  For the 100-year, 1-hour storm event the critical D50 ≈ 

0.25 in.  Once a steady state condition is achieved then subsequent storms of similar magnitude will result in 
negligible amounts of global erosion.  Calculation C.12 of the Landfill Design Report has been revised to address 
modifications to the final cover and the estimated erosional forces resulting from water.   

6. Conduct Final Cover Stability Assessment for Combined Storm and Earthquake Scenario - Landfill 
Engineering Report, Volume 1, October 2015, Page 7-7, Section 7.6, Final Cover Slope Stability Evaluation.  
Section 7.6 specifies that an Evapotranspiration (ET) Cover Design will be used to close Trench 13.  The ET design 
uses a soil cover to absorb and hold rainfall until the water is evaporated out by the desert heat.  If a seismic event 
were to immediately follow a storm which caused the soil cover to absorb liquid, the chance for instability may be 
increased.  The calculated factor of safety for pseudo-static conditions just meets the requirement of 1.0.  Please 
conduct a stability assessment for this scenario to assess the possible impacts and discuss its results and possible 
mitigation measures in the Landfill Engineering Report. 

USEN Response:  USEN understands this comment and offers the following insight into the computed seismic 
stability.  

Soil moisture monitoring during recent heavy rainfall events (October, 2015) at the Trench 11 final cover lysimeter 
clearly showed that infiltration affected only the uppermost moisture probe (6 inches below the cover surface) and 
that moisture content change was small, not reaching saturation, and rapidly dissipated.  Thus, infiltration did not 
penetrate the full soil cover thickness and did not reach the heterogeneous waste mass.  However, we have 
performed sensitivity analysis that indicates a substantial increase in the moist unit weight of the soil cover material 
(a possible result of moisture content increase) has a negligible effect on the computed pseudostatic condition safety 
factor (SF), which remains approximately at 1.0.  

Second, for the slope stability calculations in the Trench 13 Engineering Report considered a seismic event as 
having a maximum horizontal acceleration (MHA) of 0.42g.  This is the MHA value with a 90 percent or greater 
probability of not being exceeded in 250 years (NAC 444.6793).  The seismic event was considered at 100% of the 
MHA value.  This conservative approach to consideration of seismic acceleration was used for all Trench 13 slope 
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stability evaluations and is consistent with past slope stability evaluations done for USEN disposal trench 
excavations and final covers.  The computed SF values for Trench 13 stability analyses inherently are conservative 
since no reductions for pseudostatic conditions were applied to the MHA in our computations.  A pseudostatic 
reduction of 0.5 commonly is applied to MHA values when evaluating seismic stability of large earthen 
embankments and similar structures, as authoritative technical references clearly state.  For example, the following 
is from “Seismic Coefficients for Pseudostatic Slope Analysis” by C. Melo and S. Sharma.”1 

“Selection of an appropriate seismic coefficient is the most important, and difficult, aspect of a 
pseudostatic stability analysis … Because soil slopes are not rigid and the peak acceleration generated 
during an earthquake lasts for only a very short period of time, seismic coefficients used in practice 
generally correspond to acceleration values well below the predicted peak accelerations. 

This reference cited sources as recognizable as Karl Terzaghi and the U.S. Army Corps of Engineers as suggesting 
MHA reduction multipliers between 0.1 and 0.5 as appropriate. 

The FS=1.0 result for final cover stability during a seismic event that is cited in this Agency comment is for a deep-
seated failure surface that penetrates the thin veneer of final cover soil and deeply (i.e., several tens of feet) into 
covered waste.  If the pseudostatic reductions suggested in the cited reference were considered, the SF would 
increase to approximately 1.4 for the modeled seismic event. 

When we consider the seismic stability of a shallow-seated failure, confined to only the cover soil, increasing the 
cover soil moist unit weight has little effect on the SF of the model.  For the non-pseudostatic condition, 
representing the full MHA seismic event, the resulting SF remains greater than 1.9.  If an appropriate pseudostatic 
reduction is applied to the MHA, the SF is even higher for this scenario. 

USEN concludes that moisture content increases potentially resulting from heavy precipitation have no significant 
effect on slope stability and that no mitigative measures are necessary. 

 
  

                                                           
1   13th World Conference on Earthquake Engineering, Vancouver, B.C., Canada, August 1-6, 2004, Paper No. 369. 
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General Comments 

7. Clarify Facility Size - Landfill Engineering Report, Volume 1, October 2015, Page 1-2, Section 1.2, 
Location.  The first paragraph states that an additional 360 acres is expected to be added to US Ecology's current 
operation of 80 acres of State Land.  It is EPA's understanding that the State of Nevada purchased 400 acres from 
the Bureau of Land Management.  Please clarify the exact size of the Facility. 

USEN Response:  Section 1.2 of the Landfill Engineering Report has been revised to clarify the total size of the 
facility 

8. Revise Facility Operations Plan to Include Trench 13 - Facility Operations Plan, February 2011, Revision 
3.  U.S. EPA reviewed the Facility Operations Plan, US Ecology Nevada, dated February 2011 (Operations Plan) 
and determined that it does not include any requirements for Trench 13 or any references to the new size of the 
facility.  The entire Operations Plan must be evaluated and revised to include every aspect of operations for Trench 
13. 

USEN Response:  The Facility Operations Plan has been revised to address Trench 13 landfill operations, additional 
groundwater monitoring and the facility size.  

 

9. Revise Landfill Engineering Report to Include Additional Information to Meet Regulatory Requirements - 
Landfill Engineering Report, Volume 1, October 2015, Page 1-3, Section 1.2, Location , Page 1-4, Section 1.4, 
Project Description, and Page 2-1, Section 2, Regulations. 

Please include the following information in Section 1.2, Location:  

 Facility Location.  Please provide additional detail on the location of the US Ecology Facility (e .g. latitude 
and longitude) (40 C.F.R. 761.75(c)(1 )(i)). 

 Hydraulic Connection to Surface Water.  Please specify if there is or is not a hydraulic connection between 
the site and standing or flowing surface water - also specify the distance to closest surface water body (40 
C.F.R. 761.75(b)(3)). 

 Groundwater Recharge Area.  Please specify whether the Facility is located in an area providing recharge 
to groundwater (40 C.F.R. 761 .75(b)(3)). 

 100 Year Flood Zone.  Please specify whether the Facility is or is not located within a 100-year floodwater 
elevation (40 C.F.R. 761.75(b)(4)). 

USEN Response:  The text in Section 1.2 has been updated to address each of these subjects, as requested. 

Please include the following information in Section 1.4, Project Description: 

 Expected Waste Volumes.  Please specify the expected waste volumes of PCBs that will be disposed of in 
Trench 13 (40 C.F.R. 761 .75(c)(1 )(v)). 

USEN Response:  The text in Section 1.4 has been modified to include the requested volume. 

Please include the following information in Section 2, Regulations: 

 Local, State and Federal Permits or Approvals.  Please specify the local, state and federal permits or 
approvals that US Ecology has for the Beatty facility (40 C.F .R 761.75(c)(1 )(vii i)). 

USEN Response:  A table has been inserted into Section 2 to identify the associated permits. 
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10. Revise Environmental Monitoring Plan to Include Additional Background and Point of Compliance 
Monitoring Wells for Trench 13 - Environmental Monitoring Plan, US Ecology Nevada, dated March 2010, 
Revised October 2015, Figure 13-1. 

Groundwater flow in the upper aquifer is generally to the southwest.  There are an insufficient number of 
Background and Point of Compliance Wells in the upper aquifer.  Figure 13-1 shows only a single background well 
to the northeast of the proposed location of Trench 13 and no Point of Compliance Wells to the west and southwest 
of Trench 13.  Although Monitoring Well 336 is located on the southern side of Trench 13 toward the western edge, 
it will not by itself provide representative downgradient groundwater samples once the final phase of the landfill is 
constructed.  Please revise the Environmental Monitoring Plan and propose additional Background Wells to the 
northeast of Trench 13 and Point of Compliance Wells along the western side and the southwest corner of Trench 
13.  Also, please note that there is a conflict between the Table of Contents and the labeling of Figure 13-1.  The 
Table of Contents identifies the Groundwater Monitoring System/Point of Compliance figure as 13-3.  The actual 
figure is labeled as Figure 3.  Please correct the labeling conflict for this figure. 

USEN Response:  Please note, monitor well labeling has been updated to be sequential, around Trench 13, in 
clockwise direction. 

The Trench 13 Design specified down-gradient wells located near the leachate collection and detection sumps for 
each Phase of development.  These planned wells were specified down-gradient from the lowest point in the each 
Phase’s cell floor.  These are well locations that, in the event of a liner breach at the low point of the Phase, should 
provide early detection of groundwater impact resulting from a leachate release.  Based on recent USEPA 
comments, each of these well locations has been shifted a short distance to the west to align with the current 
interpretation of groundwater flow direction.  This interpretation of flow direction is based on the well network for 
USEN’s current 80-acres operation and revisions to the offset direction of these wells might require adjustment, as a 
result of information obtained following initial well installations and direction of groundwater flow. 

USEN understands Agency suggestions that an additional down-gradient well be planned west of the southwest 
corner of Trench 13.  USEN has added tentative wells TMW-330 and TWM-336 off the southeast and southwest 
corners, respectively, in the event that groundwater flow direction warrants the addition of either of these wells.  
USEN suggests that new groundwater level data, following installation of Trench 13 wells PMW-331 and PMW-
332 and perhaps future Point of Compliance Wells along the southern boundary of Trench 13, be used to determine 
the necessity of these tentative wells.   

The USEN Facility has an existing network of background wells including MW-313, MW-318, and MW-19.  A 
fourth background well, PMW-328, is planned for the Trench 13 area.  In addition, several existing wells in the 
southeastern portion of the 80-acre current operations area are up-gradient of Trench 13.  USEN does not agree that 
even more background wells will be necessary to fully understand groundwater quality in the upper aquifer at the 
USEN Facility.  However, USEN does agree to moving planned background well PMW 328 (labeled PMW-340 on 
Drawing NV13-15-002 and issued in October 2015) to a position near the northeast corner of Trench 13, as shown 
on the revision to Drawing NV13-15-002. 

Given the new location of well PMW-328, USEN does not anticipate that a new well located near the mid-point of 
the eastern Trench 13 boundary will be warranted.  Furthermore, USEN does not anticipate that an additional well 
will be warranted around the western mid-point of the western Trench 13 either.  However, USEN has added PMW-
329 and PMW-337 as tentative wells in the Environmental Monitoring Plan.  

11. Revise Scheduled Closure Plan to Include Specific Requirements for Performance Monitoring of Final 
Landfill Cover - Scheduled Closure Plan, US Ecology Nevada, March 2010, Revised August 2015, Page 7, 
Section 15.7.1 .3, Post Closure Performance Verification.  The Scheduled Closure Plan provides a general 
discussion of the final cover performance monitoring system for Trench 11, but does not include any specific 
requirements.  The final cover for Trench 11 uses an evapotranspiration design made entirely of soil.  The final 
covers for Trench's 12 and 13 will use a similar design. 

The Scheduled Closure Plan must be revised to specify final cover performance monitoring will be conducted in 
accordance with applicable plans and reports.  Thus, the Scheduled Closure Plan shall be revised to state that 
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"Performance monitoring of the final covers for Trench 11 and Trench 12 shall be conducted in accordance with the 
"Final Cover Performance Monitoring System and Protocol, Disposal Trenches 11 and 12, US Ecology Nevada, 
Inc., November 2009".  If there are other applicable plans or reports, they must also be referenced. 

Section 1.4, Project Description, of the Landfill Engineering Report, Trench 13, US Ecology Nevada, Inc., dated 
October 2015, states that a performance monitoring system will be constructed and implemented for Trench 13 after 
the closure of the first phase (Phase A) of Trench 13.  It is U.S. EPA's understanding that the performance 
monitoring system for the Trench 13 evapotranspiration cover will include: leachate monitoring and tracking, and 
construction of a drainage lysimeter to verify that unacceptable levels of moisture do not penetrate the cover.  As 
discussed above, the Scheduled Closure Plan needs to contain specific requirements for the final cover performance 
monitoring system.  The Scheduled Closure Plan shall thus be re vised to state that: 

"A Final Cover Performance Monitoring System and Protocol plan (Performance Monitoring Plan) for Trench 13 
shall be submitted to EPA and NDEP at least 180 days prior to the anticipated beginning of closure activities within 
60 calendar days following closure certification for Phase A of Trench 13.  The Performance Monitoring Plan shall 
be revised in accordance with comments from EPA and NDEP, and shall be implemented upon receipt of written 
approval from these agencies."USEN Response:  The Scheduled Closure Plan has been revised with the suggested 
text. 

12. Specify Analytical Methods for PCBs in Scheduled and Unscheduled Closure Plan - Scheduled Closure 
Plan, US Ecology Nevada, March 2010, Revised August 2015.  The Closure Plan requires soil sampling for PCB 
analysis beneath units that were permitted by the TSCA Approval to store and/or treat PCBs (e .g. PCB Storage and 
Processing Building).  The Closure Plan specifies that the analysis for PCBs will be done following the procedures 
specified in EPA's SW846 methods document.  Specific analytical methods are not provided.  The Closure Plan 
must be revised to specify that the most current versions of EPA SW-846 Method 3540C (Soxhlet Extraction) and 
Method 8082 (PCB Aroclor analysis) will be used to analyze soil samples for PCBs. 

USEN Response:  The Scheduled Closure Plan has revised to include the recommended test procedure. 

13. Include Unscheduled Closure Plan with Scheduled Closure Plan – Scheduled Closure Plan, US Ecology 
Nevada, March 2010, Revised August 2015.  Please submit a single Closure Plan document that includes both the 
"Scheduled" and "Unscheduled" Closure Plans.  This single Closure Plan is listed as Appendix B-7 of the TSCA 
Approval and subsequently modified. 

USEN Response:  A cover page has been prepared for Appendix B-7, Closure Plan, which contains both the 
Scheduled and Unscheduled RCRA Closure Plans.  The two plans and the cover page will be provided as a single 
document. 

14. Revise Post Closure Care Plan to Include Trench 13 - Post-Closure Care Plan, US Ecology Nevada, 
March 2010, Revised August 2014.  The Post-Closure Care Plan does not contain any references to Trench 13.  
Please revise the Post-Closure Care Plan to include Trench 13. 

USEN Response:  The Post-Closure Plan is intended as a facility Post-Closure Plan.  As such specific units have 
not been detailed. 
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ADDITIONAL EPA COMMENTS (received via Email from Ron Leach on Feb 19, 2016) 

 
EPA has completed its review of US Ecology’s informal cover design submittal for the proposed Trench 
13 Landfill.  The informal submittal was presented to EPA and NDEP during a conference call on 
February 16, 2016.  The proposed cover design was shown in two figures titled, “Trench 13 Above Grade 
Design Modifications” and “Trench 13 Erosion Control Details”, both dated February 15, 2016.  EPA’s 
comments on the informal submittal are presented below.  Please note that the Trench 13 final cover 
must be designed and built to withstand at least a 100-year one hour storm event.   

USEN Response:  The final cover erosion control features have been designed with specific consideration given to  
the 100-year, 1-hour storm event, as requested. The magnitude of erosion tractive forces has been correlated to the 
intensity of the 1-hour storm event.  However, it should be noted that the TR-55 hydrology analysis is limited (by 
the design standard) to consideration for a 24-hour storm event.  In light of this limitation, each of the Trench 13 
final cover drainage features have been designed to maintain freeboard values (relative to the 100-yr, 24-hr storm 
event) which are greater than 1.5 feet, as indicated in Calculation C.12.  

 
21. Evaluate Top Deck Run Length.  It is not clear why the run length of 100 feet is the same for the 

top deck which has a slope of 5 percent and for the sideslopes which have a much steeper 33 
percent slope (H:3, V:1).  Please provide calculations in the forthcoming revised TSCA Approval 
modification package (Landfill Engineering Report for Trench 13) showing the appropriate run 
length for the top deck using the “Rational Method” as specified in Appendix A of EPA-909-R-11-
007.2011, Closing Small Tribal Landfills and Open Dumps.  Calculations may indicate that a 
longer run length between berms can be justified on the more gradually sloped top deck.  

USEN Response:  The maximum run length for the top deck has been increased from 100 feet to 200 feet given 
the reduced potential for run-off and the reduced potential driving forces for erosion. 

 
22. Confirm  Run Length and Armoring for Cover Side Slopes.  The sideslopes have a slope of 

33 percent (H:3, V:1).  This steepness adds uncertainty to the stability of the sidewalls and their 
ability to withstand intense storm events without suffering extensive erosion damage.  It is EPA’s 
understanding that US Ecology proposed the 100 foot run lengths with no armoring based 
primarily on visual observations of the existing conditions on the Trench 11 landfill and with 
minimal engineering calculations. Given the uncertainty from the steeper slopes, EPA believes 
the cover design should be supported by engineering calculations.  As such, please include 
engineering calculations in the TSCA Approval modification package (Landfill Engineering Report 
for Trench 13) showing the appropriate run length and adequacy of existing soils to stabilize the 
sideslopes without additional armoring to minimize erosion damage from intense storm 
events.  Consideration may also be warranted to utilize a lesser degree of slope at the sides of 
the proposed landfill. 

USEN Response:  A comprehensive response to this subject matter is provided in response to Comment #5 
above. 

 
23. Include Properly Designed Inlet Structure for Downdrains.  Downdrains that convey 

stormwater off the landfill must have an engineered inlet structure.  The purpose of the inlet 
structure is to direct stormwater water from the berms into downdrains.  If not properly designed, 
stormwater could bypass or go beneath the downdrain and damage the landfill cover.   Please 
include properly designed inlet structures on all downdrains.  If necessary, references can be 
provided for inlet structures used on other landfill covers.   
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USEN Response:  The drainage channels designed for the final cover do not incorporate any pipes or inlets.  
The referenced terminology has been changed from “downdrains” to “flume channels” to avoid confusion. 

 

24. Include Freeboard in Berm Design.   Freeboard must be included in the berm designs for all 
landfill covers.  Freeboard is important to ensure that stormwater is contained within the intended 
flow channel and does not jump the berm.  EPA recommends a minimum of 1 foot of freeboard 
on all conveyance berms.  Please revise the cover design included in the Landfill Engineering 
Report to provide at least one foot of freeboard.   

USEN Response:  All of the lateral drainages and flumes have been designed to maintain more than 1.5 feet of 
freeboard, relative to the 100-yr, 24-hr storm event. 

 

25. Include Flat Crowns on Berms.  Berms shown on the figure for the Down-Drain, Upper Deck 
Longitudinal, and Sideslope Longitudinal Berms go up a rise and immediately go down the other 
side (triangular shaped).  There needs to be a flat crown buttress at the top of the rise measuring 
at least four feet before it descends on the other side of the berm.  This “crown” area will support 
the berm and minimize the chance that it will be eroded away over time.  Please revise the design 
for the Down-Drain, Sideslope and Upper Deck Longitudinal Berms to include the crown area at 
the top.   

USEN Response:  The flat crowns have been adopted as requested. 

 
26. Evaluate Connections to Outlet Channels Along Access Roads.  The figure titled, “Trench 13 

Above Grade Design Modifications” shows longitudinal berms entering the main Outlet Channels 
(shown in Red) adjacent to landfill access roads.  The longitudinal berms appear to connect to the 
Outlet Channel in a way that directs stormwater in the opposite direction to the flow within the 
Outlet Channel.  Also, in the same area, some longitudinal berms appear to make abrupt right 
angle turns.  The Outlet Channel connections and right angle turns will disrupt stormwater flow off 
the landfill.  Please make adjustments in the final cover design to prevent any impedance or 
disruption to the stormwater flow off of the landfill.  

USEN Response:  Each of the junctions located on the uphill side of the access road are associated with a very 
small drainage area and subsequently will yield minimal flow volumes.  Nonetheless, each of these junctions 
will be armored with grouted aggregates to control the abrupt flow transition at these locations.     

 
27.    Correct Location of LCRS and LDS Sump Riser Pipes.   The location of the sump riser pipes 

shown on the figure titled “Trench 13 Above Grade Design Modification” is not accurate.  The 
sump riser pipes should be moved on the figure to the toe at the southern edge of the landfill.  

USEN Response:  The riser pipe locations have been shifted downslope to reflect the approximate location 
where the pipes will penetrate the final cover.  

 
28.    Include Collection Feature to Collect Stormwater Removed from Landfill.   The cover design 

must include a plan and appropriate features to capture, collect, and control water discharged 
from the down drains.  Please revise the TSCA Approval modification request (Landfill 
Engineering Report) to include additional features to capture, collect, and control runoff from the 
Trench 13 cover.  
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USEN Response:  The topographic features within the drawing have been modified to include energy 
dissipation features and the necessary channels located around the exterior perimeter of the Trench 13 cover.  

 

ADDITIONAL EPA COMMENTS (received via Email from Ron Leach on Mar 24, 2016) 
 

31. Groundwater Monitoring, General Comment, Consistency Between Documents 
Needed.  The Environmental Monitoring Plan and Facility Operations Plan each describe the 
proposed groundwater monitoring for Trench 13 differently.  For example, the Environmental 
Monitoring Plan does not list the same point of compliance monitoring wells as the Operations 
Plan.  Please revise these documents such that they contain consistent descriptions of the 
groundwater monitoring system.  

USEN Response:  Redundant details related to the groundwater monitoring program have been removed 
from Section 9.0 of the Facility Operations Plan to eliminate potential discrepancies.  The reader is now 
directed to the Environmental Monitoring Plan for a comprehensive and authoritative description of 
groundwater monitoring program.  

 
 

32. NOD Comment 10, Environmental Monitoring Plan, Correct Figures.  The Environmental 
Monitoring Plan references Figure 13-3 to show the proposed groundwater monitoring network for 
Trench 13.  However, the FTP site showed a Figure 3 that did not include all of the proposed 
monitoring wells.  Please revise the Environmental Monitoring Plan to include the correct Figure 
13-3 which shows all of the proposed wells.   

USEN Response:  Figure 13-3 has been updated to correspond with the Drawing NV13-15-002 and the 
narrative contained in the Environmental Monitoring Plan. 

 
33. NOD Comment 11, Correction to Closure Plan Language Regarding Performance 

Monitoring, Last Paragraph, Section 15.6.1.3 Closure Plan.    The last paragraph in NOD 
Comment 11 specifies that the Performance Monitoring Plan be submitted to EPA and NDEP 
after final closure certification. This is not correct.  The Performance Monitoring Plan must be 
submitted prior to the start of closure activities so that the lysimeter monitoring can be included 
for the final cover of Trench 13 (Phase A).  Please revise the language in Section 15.6.1.3 to read 
as follows:  “A Final Cover Performance Monitoring System and Protocol Plan (Performance 
Monitoring Plan) for Trench 13 shall be submitted to EPA and NDEP at least 180 days prior to the 
anticipated beginning of closure activities for Phase A of Trench 13.  The Performance Monitoring 
Plan shall be revised in accordance with comments from EPA and NDEP, and shall be 
implemented upon receipt of written approval from these agencies.” 

USEN Response:  NOD Comment #11 (above) has been corrected with redlines to reflect the corrected 
statement.  Section 15.6.1.3 has also been revised to reflect the corrected statement. 

 
34. Informal Cover Design, Inlet Structures Needed for Channels and Flumes.  Inlet transitional 

structures are needed to effectively convey stormwater from one channel into another or into a 
flume.  If there is no inlet structure or one is not properly designed, stormwater could bypass or 
go beneath the channel and damage the landfill cover.  Please revise the cover design to include 
transitional structures at the confluence of channels where they connect to other channels or to 
flumes. 

USEN Response:  Flume armoring will extend into the lateral drains at the high energy (sideslope) 
locations, in order to resist the potentially elevated erosional forces that may occur at these locations.  The 
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flume channels will also be locally widened at these confluence locations to help dissipate hydraulic forces, 
as requested.  Drawing NV13-15-019 has been revised accordingly. 
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NDEP Notice of Deficiency (NOD) 
US Ecology Nevada (USEN) - Class 3 Permit Modification Request 

(Based on Administrative Completeness and Technical Review) 
 

USEN Comment Responses – April 4, 2016 
 

Permit Modification Transmittal Letter  

1. Contents of Package (dated 11/5/2015) – indicates the ‘Status of Document’ as all or 
partial. Please be advised all plans and reports which are being revised as result of the 
proposed Trench 13 permit modification should be submitted in their entirety with a 
respective revision date (rather than selected pages) such that the updated documents can 
be appropriately adopted with the RCRA Permit modification.  

USEN Response: USEN acknowledges this request.  An electronic copy of the associated redline 
changes are provided in connection with each of these NOD responses.  A comprehensive 
updated version of the entire Trench 13 Permit Application will be provided upon completion of 
this NOD review process. 

 

RCRA Part A Permit Application (Hazardous Waste Permit Information Form) 

1. Page 3 of 6 – Two copies of this page were provided.  One has Line Number 5 as 
10,260,000 cubic yards with 2 process units and the other has Line 5 as 1,660,000 cubic 
yards with only 1 process unit.  It appears that the first page includes Trenches 12 and 13, 
but the second one only includes Trench 12.  Please provide clarification and/or 
correction.  

USEN Response: The first page is correct, including both Trench 12 and 13.  The second page 
was mistakenly left in. It has been removed. 

 

2. Page 5 of 6, Line Number 6 – This should be D006.  

USEN Response: Corrected, as noted. 

 

3. Handwritten Page 1 of 15 (Line Numbers 37-539) – The submitted pages appear to be 
on an expired version (Expires 7/31/2012) of the EPA Permit Form.  Please use and 
complete current version of EPA forms rather than provide copies of past permit 
applications.  Also, in future submittals please continue the page numbering from the 
previous page, making this one Page 6 of 20.  

USEN Response: The permit form has been completed with the current version. 
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RCRA Part B Permit Application 

1. Section 2.1.0 Site Setting (Exposure Information Report) – Paragraph 1 on Page 1 states 
that the “entire property leased by USEN covers approximately 80 acres…” which is in 
reference to the previous site condition.  In recognition of the recent land transfer and 
updated agreements, please correct such references to the new larger acreage. Note that 
similar references are made throughout the application which should be corrected. 

USEN Response: All references within this application have been streamlined to indicate that the 
total size of the property is 480 acres, which is the total acreage now owned by the State of 
Nevada. Please note that the 480 acres includes the closed low-level radioactive waste disposal 
facility for which the State of Nevada now provides custodial care and long-term responsibility.    

 

2. Section 3.1.0 General Facility Description (General Information Report) – The prior 
‘lease’ is now being updated as an encompassing “agreement” between the State of 
Nevada and USEN to cover 480 acres.  As such, please change all references within the 
application documents from “lease” to “agreement” and ensure that respective acreage 
statements are correct.  

USEN Response: Corrections have been applied as noted. 

 

3. Section 3.1.0 General Facility Description – Page 1 description of Landfill Leachate 
should be amended to correctly state that leachate used for dust suppressant within the 
same landfill “cell” from which it was generated.  

USEN Response: The statement has been amended to indicate that leachate generated from the 
landfill may only be used for dust suppression within the same subcell (or landfill phase). 

 

4. Section 3.1.0 General Facility Description – On Page 2, please amend the description for 
the hazardous waste landfill to include Trench 13 or add a separate bullet describing 
Trench 13 and provide reference to the Landfill Engineering Report in Section 19.  

USEN Response: Correction has been applied as noted. 

 

5. Section 5 (Facility Inspection Plan), Table 1 Inspection Schedule – the frequency for 
inspection of CMU#6 (DHWSA#2) appears to be incorrectly noted at “N/A” when it 
should be daily.  

USEN Response: Correction has been applied as noted. 
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6. Section 5 (Facility Inspection Plan), Appendix A Facility Inspection Reports – The 
provided daily disposal report appears to reference “Cell 13” rather than “Trench 13”. 
Should the trench number (12 or 13) also be included with the actual cell number?  There 
needs to be a manner in which to distinguish the Trench 12 inspection reports from the 
Trench 13 inspection reports.  

USEN Response: Correction has been applied as noted. 

 

7. Section 7 (Contingency Plan) – Information for the plans, equipment and facility 
evacuation routes related to Trench 13 will need to be added to this section, including 
Appendix B. This information was noted to be missing from the submitted application.  

USEN Response: The site-wide Evacuation Map has been updated to include Trench 13.   

 

8. Section 11.3.1 Landfill Description (Landfill Report) – Second paragraph describing 
Trench 12 should be updated for the correct distance to the north and west property 
boundaries. Prior statement of 20ft distance from Trench 12 to property boundary is 
incorrect.  

USEN Response: The Section 11 - Landfill report has been sanitized to remove repetitive 
information that originates from the independent Trench 12 and Trench 13 Landfill Reports.  Our 
intent is to reduce the potential for conflicting statements.  Section 11 contains specific details for 
Trench 11, which are preserved for historic purposes.  Section 11 also contains some general site 
information and landfill operating requirements, which are generic and applicable to each of the 
landfill units. 

This particular description of the Trench 12 western boundary has been deleted from this text 
because a more comprehensive and authoritative description of the Trench 12 boundary is 
available in the Trench 12 Landfill Report.  

 

9. Section 11.3.1 Landfill Description - Last paragraph on Page 11-2 describes a soil cover 
proposed for Trench 13 similar to the AFC installed on Trench 11. NDEP notes that 
observations of Trench 11 in October 2015 indicated significant erosion occurred in the 
final soil cover system. As conveyed in previous conference calls, the NDEP-BWM is 
requesting that the final cover system for Trench 13 be redesigned to provide a long-term, 
sustainable cover that will not necessitate the type of repairs recently required on Trench 
11.  It is suggested that armoring of the overall cover be considered with the inclusion of 
rock material in the outer cover system. Consideration is also recommended for design 
features to reduce the velocity of run-off water on the side slopes. As offered in the EPA 
NOD comments, reference to the relational method for design evaluation can be found in 
the ‘Closing Small Tribal Landfills and Open Dumps’ document. Parameters to be 
considered should include slope angle, length of run, material composition & particle 
size, storm intensity, etc.  
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USEN Response: See response to Comment No. 34.p.x below for a detailed description of 
design improvements for the Trench 13 final cover. 

This particular reference to the Trench 13 AFC cover has been deleted form this text because a 
more comprehensive and authoritative description of these components is available in the Trench 
13 Landfill Report. 

 

10. Section 11.3.11 Wind Dispersal Control – On Page 11-7, the section states “Leachate 
generated within Trenches 12 or 13 can only be used for dust suppression in the landfill 
from which it was generated…”  Similar to NDEP Comment #3 above, please clarify that 
only leachate generated within a specific cell in Trenches 12 or 13 can be used for dust 
suppression within that same cell.  

USEN Response: The text has been modified to clarify that leachate may only be utilized for 
dust suppression within the limits of the same sub-cell (landfill phase). 

 

11. Section 11.4.1 Trench 12 and Trench 13 – On Page 11-8, description provided for lower 
layer of Operations Layer to be small particle size (sand) of clean soil and/or select waste 
to protect the underlying liner components. The protective layer stated to be a minimum 
of 30 inches at the sidewall and 12 inches at the cell floor. Noting the critical function of 
this layer directly in contact with the liner system, NDEP recommends this material be 
screened prior to placement in order to ensure it meets the less than 1 inch specification.  

USEN Response: The text has been modified to indicate that all waste placed within this critical 
zone must be limited to 1-inch minus materials.  Physical screening of these waste materials is 
not feasible, given the highly variable moisture content and the likely potential for caking and 
blinding of screens, not to mention the fact that such handling of hazardous materials would 
likely need to be conducted within a containment building.  Select waste streams will be 
discriminated based upon visual inspections and reference to generator knowledge.  In the event 
that select waste is not available, then screened soils will be used in its place.  

 

12. Section 11.4.1 Trench 12 and Trench 13 – On Page 11-8, the primary synthetic liner is 
stated to be 80-mil, textured both sides, at both the floor and the sidewalls of the Trench 
13 landfill. However, elsewhere in the submitted application, the 80-mil liner at the 
sidewall is identified as textured only on the lower side.  Please correct to ensure 
consistency in all design references.  

USEN Response: These explicit descriptions of the Trench 12 and Trench 13 liner components 
have been removed from this text to avoid potential conflict with the more comprehensive and 
authoritative descriptions available in the Trench 12 Landfill Report and the Trench 13 Landfill 
Report.  A generic description of the liner components remains in this text. 
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13.  Section 11.4.1.1 Trench 12 and Trench 13 – On Page 11-9, the description for the fine-
grained soil subgrade with a hydraulic conductivity of <1x10-5 cm/sec is stated as 9-inch 
thick layer on the trench floor and “up to” 36 inches beneath the sumps. The description 
should be adjusted to clarify thickness layers of “at least” 9 and 36 inches respectively.  

USEN Response: This explicit description of the prepared subgrade has been removed from this 
text to avoid potential conflict with the more comprehensive and authoritative descriptions 
available in the Trench 12 Landfill Report and the Trench 13 Landfill Report.  A generic 
reference to the prepared subgrade layer remains in this text. 

 

14. Section 11.4.6 Liner System Foundation – The referenced documents listed here need to 
be available with the RCRA Permit Application during the public comment period and 
upon request. When non-regulatory documents specific to USEN are referenced for 
information in an application, they become part of the application.  Please provide copies 
of these documents. The documents may be included as an appendix like the documents 
in Appendix 9 of the Landfill Engineering Report for Trench 13.  

USEN Response: Each of the referenced documents will be made available in PDF format 
during the public comment period.  Three of the historic documents related to radioactive waste 
management could not be located and were removed from this reference list. 

 

15. Section 11.4.6.5 Hydrogeologic Conditions – As with Section 11.4.6, these referenced 
documents need to be available as part of the RCRA Permit Application during the public 
comment period for this permit modification.  Please provide copies of these documents.  

USEN Response: Each of the referenced documents will be made available in PDF format 
during the public comment period 

 

16. Section 11.5.0 Above–Grade Design – On Page 11-21, the fourth paragraph of this 
section describes that waste in Trench 13 will be placed initially at a 2H:1V slope 
extending above grade from the HCL (horizontal control line) before transitioning to a 
3H:1V slope to the maximum elevation of 2857ft.  Based upon observations of the 
Trench 12 operations, NDEP has requested that a protective berm of clean soil be placed 
at the HCL and that all placed waste be set back from the control point. Additionally, the 
NDEP preference is to maintain a lesser side slope angle for all portions of the landfill.   

USEN Response: Waste materials will be set back from the HCL as waste placement proceeds 
above grade, as illustrated in the Trench 13 drawing set.  This explicit description of above grade 
waste placement has been removed from the text to avoid potential conflict with the authoritative 
Trench 13 Landfill Report. 
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17. Section 11.6.0 References – As with Sections 11.4.6 and 11.4.6.5, the referenced 
documents need to be available as part of the RCRA Permit Application and be readily 
available for review during the public comment period for this permit modification.  
Please provide copies of these documents.  

USEN Response: Each of the referenced documents will be made available in PDF format 
during the public comment period 

 

18. Section 11 Landfill Report Appendix 11-D (Response Action Plan Trench 13) – The 
cover page was included for this appendix, but the appendix itself was not included in the 
submitted hard copy.  The e-copy includes a Response Action Plan (RAP) for Trench 13, 
but it needs to be updated to match the RAP included in Appendix 4 of the Landfill 
Engineering Report for Trench 13. The coversheet and certification may be the only 
noted differences.  Please submit an updated hard copy for Appendix 11-D of the Landfill 
Report.  

USEN Response: This unnecessary carbon copy of the Trench 13 Response Action Plan is no 
longer included as an Appendix to the Section 11 Landfill Report.  The text contained in Section 
11.4.2.3 now directs the reader to the Trench 13 Landfill Engineering Report for a 
comprehensive and authoritative copy of the Trench 13 RAP. 

Appendix 11-D contents have subsequently reverted to another document (EPA memo for 
leachate re-use as dust suppression). 

 

19. Section 13.1.0 Overview of Environmental Monitoring Data (Environmental 
Monitoring Plan) – at second paragraph please correct the statement that “Leachate from 
Trench 1 Trench 12, is sampled quarterly…” to be “Leachate from Trench 11 and Trench 
12 is sampled quarterly…”.  

USEN Response: Correction has been applied as noted. 

 

20. Section 13.1.0 Overview of Environmental Monitoring Data (Environmental 
Monitoring Plan) – The fourth paragraph describes that 5 additional point-of-compliance 
monitoring wells and one additional background well will be installed per Figure 13-3. 
As recently discussed, NDEP requests that at least one additional upgradient well be 
established near the northeast corner of Trench 13.  Additionally, NDEP notes that 
additional monitoring wells may be anticipated further west along the southern edge of 
the landfill during future expansions.  As such, USEN may consider reserving a separate 
set of monitoring well numbers for the southern side vs the eastern side of the facility. All 
wells must be installed and sampled prior to any waste placement in the associated phase 
of the landfill.   

USEN Response: Please note; monitor well labeling has been updated to be sequential, around 
Trench 13, in a clockwise direction. 
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The Trench 13 Design specified down-gradient wells located near the leachate collection and 
detection sumps for each Phase of development.  These planned wells were specified down-
gradient from the lowest point in the each Phase’s cell floor.  Based on recent USEPA comments, 
each of these well locations has been shifted a short distance to the west to align with the current 
interpretation of groundwater flow direction.  This interpretation of flow direction is based on the 
current groundwater information.  Future additional adjustments may be warranted, pending the 
determination of local groundwater flow. 

The USEN Facility has an existing network of background wells including MW-313, MW-318, 
and MW-19.  A fourth background well, PMW-328, is planned for the Trench 13 area.  In 
addition, several existing wells in the southeastern portion of the 80-acre current operations area 
are up-gradient of Trench 13. USEN concedes that if groundwater flow direction occurs in an 
unexpected direction, then additional down-gradient wells could be warranted around the 
southwest or southeastern corners of Trench 13.   The necessity of these tentative wells will 
ultimately be evaluated based upon groundwater gradients, as development of the planned wells 
proceeds around the perimeter of Trench 13.  

USEN agrees with the agency’s recommendation to shift background well PMW 328 (previously 
labeled PMW-340 on Drawing NV13-15-002,issued in October 2015) to a position near the 
northeast corner of Trench 13, as shown on Drawing NV13-15-002. 

Given the new location of well PMW-328, it is unlikely that an additional well will be needed 
near the mid-point of the eastern Trench 13 boundary.    Nonetheless, the Monitoring Plan 
includes provisions for tentative background wells near the east and west ends of Trench 13 
(wells TMW-329 and TMW-337).    The necessity of these tentative wells will also be evaluated 
based upon groundwater gradients, as the planned well development proceeds around the 
perimeter of Trench 13. 

The text in Section 13.1.0 has been modified to indicate that planned wells will be installed and 
sampled prior to waste placement in the associated Phases.   Edits have also been made to Table 
13-1. 

 

21. Environmental Monitoring Plan Appendix 13A (Upper Aquifer Contour Map) – The 
map in Figure 1 should be updated to identify the proposed area for Trench 13 and to 
denote the surrounding buffer zone.  

USEN Response: The Upper Aquifer Contour Map, included as Appendix 13A, has been 
updated to identify the proposed area for Trench 13 and to denote the surrounding buffer zone. 

 

22. Environmental Monitoring Plan Appendix 13B (Confined Aquifer Potentiometric 
Contour Map) – The map in Figure 2 should to be updated to identify the proposed area 
for Trench 13 and the buffer zone.  
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USEN Response: The Confined Aquifer Contour Map, included as Appendix 13B, has been 
updated to identify the proposed area for Trench 13 and to denote the surrounding buffer zone. 

 

23. Section 15.6.1.3 Post Closure Performance Verification (Scheduled Closure Plan), 
Page 7, Bullet 6 – The Landfill Engineering Report for Trench 13 is dated October 2015 
and it is located Section 19 of the Part B Permit Application.  Please correct the reference 
made in this section.  

USEN Response: Correction has been applied as noted. 

 

24. Section 15.8.0 Groundwater Monitoring – The following statement is included:  “The 
Groundwater Monitoring Plan will provide detail procedures for the required sampling 
and testing of on-site groundwater, this plan will be submitted with the 2015 Permit 
Modification.”  Was this plan included with another permit modification submitted in 
2015?  If not, then it needs to be submitted with the Trench 13 permit modification.  This 
text needs to be changed to refer to where in the Part B Permit Application the plan has 
been, or will be placed.  

USEN Response: The quoted sentence is unnecessary, as the Environmental Monitoring Plan 
and the Sample and Analysis Plan already serve this purpose. This sentence has been removed. 

 

25. Scheduled Closure Plan Appendix 15-A Closure Cost Estimate – No information was 
provided in this section. Pursuant to Permit Condition 14.4.5, it has been acknowledged 
that the specific Trench 13 costs are anticipated to be provided with the next annual 
closure cost adjustment required August 2016; however, a descriptive list of the 
associated Trench 13 cost elements should be provided in the current permit 
modification.  

USEN Response: The Closure cost estimate has been amended to include a Landfill Summary 
for Trench 13 (Sheet LF_02-1) and a Post-Closure Care Summary (Sheet PC_01-1) for Trench 
13.  These sheets were included as placeholders for future cost items associated with the closure 
and post-closure care requirements, expected for Trench 13.  

 

26. Section 16.5.1 Closure of Landfills (Unscheduled Closure Plan) – Recent observations 
of the closed Trench 11 landfill indicated significant erosion occurred within several 
years of the final soil cover system installation. As conveyed in previous conference 
calls, the NDEP-BWM is requesting that the final cover system for Trench 13 be 
redesigned to provide a more durable, long-term sustainable cover that will not 
necessitate repairs (see also Comment #9 above).  

USEN Response: As further discussed in Comment #9 above, the Trench 13 final cover design 
has been modified to provide a more durable cover with improved long-term sustainability. 
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27. Section 16.5.1.3 Post Closure Performance Verification, Paragraph 5, Bullet 6 – The 
Landfill Engineering Report for Trench 13 is currently dated October 2015 and it is 
located in Section 19 of the Part B Permit Application.  Please update the reference 
accordingly made in this section.  

USEN Response: Correction has been applied as noted. 

 

28. Unscheduled Closure Plan Appendix 16-A Closure Cost Estimate – No information was 
provided in this section. This appendix was updated with the 2015 Closure/Post-Closure 
Cost Estimate (permit modification #14) and included Cost-Pro worksheets for the 
facility. Similar to Comment #25 above, the specific cost details for Trench 13 will be 
included in the next annual closure cost update, but it is suggested that the general cost 
elements associated with the Trench 13 landfill be identified within the current permit 
modification.  

USEN Response: 2015 CostPro cost estimates have been added, as requested.  

 

29. Section 17 Post-Closure Care Plan, Table of Contents – Please provide a copy with the 
“track changes” turned off.  

USEN Response: Correction has been applied as noted. 

 

30. Section 17.1.0 Inspection and Maintenance Activities (Post-Closure Care Plan) on 
Pages 3-4, the frequency of inspection for various components at the facility, including 
integrity of final cover, stormwater controls, leachate collection, leak detection and 
groundwater monitoring are all identified as ‘semi-annual’ in the post-closure period.  As 
commented in NDEP’s review of prior cost estimates, such inspection activities will 
likely be required quarterly until such time that the site performance demonstrates an 
adjustment in the frequency is warranted.  Please revise the anticipated inspection 
frequency referenced in the Post-Closure Plan.  

USEN Response: Correction has been applied as noted. 

 

31. Post-Closure Care Plan Appendix 17-A Post-Closure Care Cost Estimate – No 
information was provided in this section. This appendix was updated with the 2015 
Closure/Post-Closure Cost Estimate (permit modification #14) and included Cost-Pro 
worksheets for the facility. Similar to Comment #25 and #28 above, the specific cost 
details for Trench 13 will be included in the next annual closure cost update. However, 
the general cost elements associated with the Trench 13 landfill should be identified 
within the current permit modification.  
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USEN Response: 2015 CostPro cost estimates have been added, as requested. 

 

32. Appendix B-8 Post-Closure Care Plan – A cover page with this title was included at the 
end of Section 17.  Does this page belong somewhere or was it included here by mistake?  

USEN Response: The subject cover page was included by mistake and has subsequently been 
removed. 

 

33. Section 18 Financial Assurance Mechanism – The financial assurance mechanism will 
need to be updated to include the closure and post-closure costs for Trench 13.  This can 
be done in conjunction with the next annual closure and post-closure cost adjustment 
required by Permit Conditions 14.4.5 and 14.6.3.  

USEN Response: USEN will expect to update the financial assurance mechanism in conjunction 
with the next annual cost adjustment. 

 

34. Section 19 Landfill Engineering Report Trench 13 

34.a Section 1.5 (Correlation with Prior Designs) – One of the referenced documents 
listed on page 1-6, US Ecology Inc. 1995 Landfill Report – Section IV.D Revision 5, 
is not listed or found in the provided Appendix 9. 

USEN Response: The Trench-12, 1995 Landfill Report, was referenced as a document providing 
background information for design components carried forward to the design of Trench 13.  After 
further review, it was determined that the 1995 Landfill Report information was superseded by 
information provided in the Trench 12 Design Report by TRC Environmental Solutions, March 
1996.  Therefore, the 1995 reference is not necessary and has been removed from the Section 1.5. 

 

34.b Section 2 (Regulations) - Table 2-1 RCRA Permit Application Requirements 
Applicable to Landfill Design indicates that the Inspection Plans pursuant to 40CFR 
270.21(c) and (d) are “Not Included in this Report”.  Inspection plans obviously are a 
critical element of landfill operations. Please update this table to correctly identify the 
appropriate section where the required plans are located.  

USEN Response: The subject text in Table 2-1 has been replaced with a reference which directs 
the reader to Section 5 (Facility Inspection Plan) of the USEN RCRA Permit. 

 

34.c Section 3.1.1 (Management of Containerized Waste) – Description provided that 
waste containers for disposal are crushed, shredded or similarly reduced in volume 
before burial in the landfill. Please provide clarification for whether or not containers 
with labpacks or loosepacks will be crushed.  
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USEN Response: A statement was added to the text to clarify that labpack container and 
loosepacks will not be crushed. 

 

34.d Section 3.1.4 (Special Requirements for PCB Wastes) – The 2nd paragraph states that 
“an operation plan will be developed and submitted to the Regional Administrator for 
approval as required in 40 CFR 761.75(c).”  Please note that any specific operational 
plans for PCBs should be incorporated into the operating record, procedures and site 
plans for the facility.  

USEN Response: This requirement has been met by the document Facilities Operation Plan, 
which was provided to the EPA Region 9 in 2008. The Facilities Operations Plan has been 
updated in conjunction with these NOD comments.   

 

34.e Sections 4.1 (General) and 4.10 (Construction and Operations Considerations) – 
On page 4-1 and 4-8, reference is made that portions of the respective Trench 13 
Phases may be developed partially rather than constructing the entire cell at one time. 
NDEP notes that phased construction is best suited when there is a dedicated 
collection sump and leak detection system associated with each phase of completed 
construction. As such, NDEP recommends that each Phase be constructed in its 
entirety or that the proposed landfill design be adjusted to provide independent 
leachate collection and leak detection sumps respective to any partially constructed 
Phase at Trench 13.  

USEN Response: The subject text was modified to remove any reference to partial subcell 
construction. 

 

34.f Section 4.4 (Trench Floor Sub Grade Preparation) – Description was provided on 
Page 4-4 for the subgrade preparation, but it was not identified if the excavated floor 
area be subject to any compaction prior to placement of the prepared subgrade 
material.  Given the stated objectives of the prepared subgrade, it was not clear why 
the prepared soil layer is limited to only a 9-inch thickness.  Please provide additional 
clarification in this section and specifically identify if the non-cohesive soil removed 
from the trench anchor area will be utilized for the subgrade layer.  

USEN Response: Native surfaces that are exposed during excavation do not require compaction, 
except in cases where materials may have been disturbed by construction procedures.  Any such 
disturbed area would be proof-rolled before subgrade placement.  Compaction of the floor is 
performed following the placement of the 9-inch prepared subgrade. 

Shallow surface soil, excavated from the anchor trench area, is an aeolian deposit that typically 
has an overall finer grain-size texture than subsurface soils.  With proper screening, moisture 
conditioning, and compaction, these excavated materials may be suitable as a source for the 9-
inch prepared subgrade.   
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The criteria for the prepared subgrade material is that it must contain at least 10% fines (passing 
#200 sieve) with additional constraints on maximum particle size and a specified maximum 
hydraulic conductivity of 1x10-5 cm/sec.   

A statement was added to the text of the CQA Plan indicating that native soils should be 
segregated, under the direction of the CQA Officer, during cell excavation to retain those 
materials which exhibit the required content of fines.  Preference is given toward cohesive 
materials over non-cohesive materials, although cohesive properties are not prerequisite for 
obtaining the specified hydraulic conductivity.  

 

34.g Table 4-2 Subgrade Construction-Observation and Material Specifications – On 
page 4-11 and 4-12, the respective inspection tasks for Trench Floor (after 
compaction) and Sump Subgrade floor thickness appear to indicate “N/A” or “No” 
for field inspection. Please clarify if no field inspection elements are associated with 
construction of the trench floor and sumps, and as warranted, update the provided 
table.  

USEN Response: The Trench Floor and Sump Subgrade require physical measurement 
(thickness) at a specified frequency, as indicated in the “Sample/Test Quantity/Frequency” 
column of Table 4-2.  The column which corresponds to Fill Area Sample Location was changed 
from “No” to “Yes” to avoid any potential misunderstanding. 

 

34.h Section 5.2.1 (Floor Liner System Component) – On page 5-1, the Operations Layer 
is described, denoting that the first 12 inches will be small particle sand and gravel 
not exceeding 1 inch size, followed by 18 inches of select waste not exceeding 12 
inches in particle size. Given the critical nature of this protective soil layer in contact 
with the liner system, please clarify if the selected materials will be specifically 
screened prior to placement in order to ensure the appropriate particle size.  

USEN Response: All select waste placed within this critical zone must be limited to 1-inch 
minus materials.  Physical screening of these waste materials is not feasible, given the highly 
variable moisture content and the likely potential for caking and blinding of screens, not to 
mention the fact that such handling of hazardous materials would likely need to be conducted 
within a containment building.  Select waste streams will be discriminated based upon visual 
inspections and reference to generator knowledge.  In the event that select waste is not available, 
then screened soils from site stockpiles will be used in its place. 

Text has been added to Section 2.4 of the Trench 13 Construction Quality Assurance Plan 
(Appendix B) to describe waste discrimination and soil screening. 

 

34.i Section 5.4 (Liner System Exposure Protection) – On page 5-6, the sidewall liner 
system is described to incorporate a 30-mil HDPE sacrificial liner. NDEP notes that 
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recent observations of the same sacrificial liner employed at Trench 12 has torn and 
failed in multiple locations as the placed waste reached grade level. At some locations 
the liner tears appeared to be in general proximity to the lattice of ropes holding the 
weighted bags. As such, it is suggested that a thicker liner material be considered for 
the sacrificial liner and/or other adjustments in the operational system design.  

USEN Response: The sacrificial liner thickness has been increased to 40 mil to increase 
longevity of this exposed component, and a statement was added to the text indicating that lattice 
ropes may be cut, at the operator’s discretion, when waste placement reaches within 20 feet of 
the surface.   

Calculation C.09 has also been revised to evaluate additional strains resulting from the change in 
material.  The revised calculation indicates that the increased thickness of the sacrificial layer 
remains acceptable. 

 

34.j Section 6.1 (Leachate Collection and Removal System Sumps) – On page 6-1, 
description is provided that a secondary pump capable of 23gpm should be available 
at the site. The operational plan should stipulate that the secondary pump is to be 
installed in the active phase of Trench 13. Upon new cell construction, NDEP will 
require performance demonstration at each sump.  

USEN Response:  The text was modified as requested. 

 

34.k Section 7.1 (Waste Placement) – On page 7-1 reference is made that waste placement 
above grade is shown in Drawing 011 which is a plan view. NDEP notes that the 
placed waste side profile is actually depicted in Drawing 013. This section describes 
that waste will placed at a 2H:1V slope from the HCL for approximately 15ft before 
transitioning to a 3H:1V slope. As noted previously, the NDEP-BWM requests that 
the actual waste placement be set back within the lined trench area and not placed 
directly upon the horizontal control line. A protective clean soil berm shall be placed 
at the HCL along the perimeter of the trench.  Additionally, it is recommended that a 
consistent side slope be maintained for all above-grade portions of the landfill.  

USEN Response: The text has been modified to clarify the waste setback requirements and to 
direct the reader to Drawing 018. 

 

34.l Section 7.2 (Cover Design Description) – The end of the first paragraph states that 
“…monitoring of a drainage lysimeter at an appropriate location on the Trench 13 
final cover.”  It is suggested that the any performance monitoring system (e.g. 
lysimeter) be installed at the first completed cell closure at Trench 13 (Phase A) at the 
earliest time possible.  

USEN Response: The text has been modified to indicate the lysimeter should be included with 
the initial phase of final cover construction. 
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34.m Section 7.9 (Post-Closure Cover Settlement) – Please provide a copy of the 
referenced Trench-12 1994 Landfill Report.  It was not found in Appendix 9.  It may 
be added to the list of reference documents in Appendix 9.  

USEN Response: See response to Comment #34.a. 

 

34.n Section 8 (Run-On/Run-Off Control Systems Facility Surface Water Management) 
–Multiple references are made within this section regarding that the surface water 
management system is intended to accommodate a 25-year, 24-hour storm event. 
However, as recently discussed in several conference calls, given the tendency in the 
region for potentially intense, concentrated storm events, consideration of a more 
significant storm event such as the 100-year, 1-hour event is recommended in the 
proposed design to ensure sustainable integrity of the constructed components.  

USEN Response: The final cover erosion control features have been designed with specific 
consideration given to to accommodate the 100-year, 1-hour storm event, as requested.  The 
magnitude of erosion tractive forces has been correlated to the intensity of the 1-hour storm 
event.  However, it should be noted that the TR-55 hydrology analysis is limited (by the design 
standard) to consideration for a 24-hour storm event.  In light of this limitation, each of the 
Trench 13 final cover drainage features have been designed to maintain freeboard values (relative 
to the 100-yr, 24-hr storm event) which are greater than 1.5 feet, as indicated in Calculation C.12.  

 

34.o Appendix 1 (Design Drawings) 

34.o.i General Comment – the provided drawing packet is excellent and crucial to 
understanding the individual design details. Given the size of the proposed 
Trench 13 landfill, the relative scale on several drawings was exaggerated or 
compressed in order to fit the respective profiles to a page. To facilitate a better 
understanding of the overall scale of Trench 13, it is suggested that scaled 3-D 
renderings be generated for at least the excavated area depicting the sidewalls, 
floor drainage and collection sumps; and the completed landfill depicting the 
placed cover.  

USEN Response: A set of oblique 3-D rendering have been prepared in response to this request.  
These renderings have been inserted as figures in Section 1.5 of the Trench 13 Landfill Report.  
Figure 1-1 is a 3-D interpretation of the Trench 13 excavation.  Figure 1-2 is a 3-D interpretation 
of Trench 13 at completion. 

 

34.o.ii Drawing No: NV13-15-002 (Site Plan) – Water storage is identified as Item #8 
and is located a notable distance away from the proposed Trench 13 location. As 
previously noted, consideration may be warranted for adding fire protection 
water closer to the new trench location.  
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USEN Response: The first line of defense employed in an emergency response to a fire is to 
suffocate the fire with soil, using a loader or other heavy equipment that is readily available 
within the landfill. A water wagon may be utilized during subsequent mop-up.  The location of 
water source (well casing) is a fixed feature, which is located in a central part of the facility.  The 
distance between Trench 13 and the water source is less than ¼-mile, which does not jeopardize 
USEN’s ability to respond to an emergency situation.   

 

34.o.iii Drawing No: NV13-15-002 (Site Plan) – The areas for Trench 12, planned 
Trench 13, and the soil stockpile should be numbered and included in the 
numbered list on this drawing. Please clarify if there will be a new soil stockpile 
area associated with the Trench 13 or if the excavated soils will be added to the 
existing stockpile.  

USEN Response: A Trench 12, Trench 13, and the soil stockpile have been added to the number 
list on the drawing.   

Additional soils will likely be added to the existing stockpile, in order to optimize the available 
space.  New stockpile areas will also be developed gradually around the property as landfill 
development progresses. USEN acknowledges the need to coordinate the location of each 
stockpile location with NDEP prior to construction activities.  A provision has been inserted onto 
this drawing, which indicates that tentative stockpile locations shall be proposed to NDEP prior 
to each phase of landfill development.  

 

34.o.iv Drawing No: NV13-15-002 (Site Plan) – It is noted that the tortoise fencing has 
been installed along the property boundary but as depicted in the drawing it does 
not appear to extend across HWY 95. Please clarify if that is the case or correct 
the drawing if the tortoise fencing has been extended across the highway to 
follow the entire property boundary.  

USEN Response: In addition to installation of tortoise fencing on the property southwest of 
Highway 95, tortoise fencing also was added at the parcel northeast of Highway 95, outside of 
the Highway right-of-way.  Notations of the tortoise fencing have been added to Drawing NV13-
15-002. 

 

34.o.v Drawing No: NV13-15-002 (Site Plan) – Five monitoring wells (PMW-328 thru 
PMW-336) are located along the southern edge of the Trench 13, proximate to 
the individual cell Phase.  For the given footprint of Trench 13, at least one 
additional well should be located at the same general inter-well spacing due west 
of PMW-336 location. It is anticipated that this string of monitoring wells will be 
extended westerly if the trench is expanded in the future.  No monitoring wells 
are currently shown on the eastern side of Trench 13, but one well, PMW-338 is 
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depicted to the northeast on the other side of the utility easement as a background 
well. NDEP requests that at least one additional monitoring well be located due 
east of the northeast corner of Trench 13 and it is suggested that a well be 
considered at the mid-section on the east side of Trench 13.  

USEN Response: A comprehensive response regarding monitor well placement is provided with 
Comment #20, above.  This drawing has been updated to reflect the adjusted locations of the 
planned wells and several tentative wells have been added.  

 

34.o.vi Drawing No: NV13-15-003 (Northern and Southern Horizontal Control Line) 
– In Sections F and G, the anchor trench appears to be below grade and a “Back 
Fill to Grade” is not included.  A typical design feature is to maintain the edge of 
the liner above the existing grade in order to prevent run-on. Please clarify what 
measures are intended at these locations.  

USEN Response: Drawings NV13-15-003 and -004 illustrates surface soil replacement and 
anchor trench during an interim phase of landfill construction.  Sections (such as F and G) 
include anchor trench features, which will require excavation to achieve the design grades, 
therefore no backfill is required at these locations.  Run-on control around the cell is provided by 
sloping topography away from the landfill (depicted in the typical detail on Drawing 003) and the  
addition of the elevated 1.0 foot anchor trench backfill (depicted in Detail 1 on Drawing 008).  

 

34.o.vii Drawing No: NV13-15-008 (Liner Details) – the sacrificial liner on the sidewall 
is depicted as 30-mil and as commented previously, based upon observed 
performance in Trench 12, it has been suggested that a thicker material be 
considered for this layer.  

USEN Response: USEN agrees to increase the sacrificial liner’s thickness to 40-mil.  Liner 
details on Drawings NV13-15-008 and -010 have been updated to designate a 40-mil sacrificial 
liner. 

 

34.o.viii Drawing No: NV13-15-008 (Liner Details) – Detail 1 for the anchor trench does 
not appear to include any measures to seal the upper exposed edge of the liner 
system in a manner which ensures incidental migration of surface moisture into 
the leak detection system is prevented.  Additionally, no tagline or other means 
to delineate the outer boundary of the liner system appears in the provided detail.  
Please clarify what measures are being incorporated to provide a visual reference 
that the liner system is not slipping from the installed anchor point.  

USEN Response:  The anchor trench backfill soils would have to achieve saturation before 
liquid could be transmitted into the LDS.  The inclusion of the additional 1-foot of anchor trench 
backfill depicted on Detail 1, Drawing 008 will prevent the accumulation of surface water and 
precludes the likelihood of saturation developing at this location in the short-term(during the 
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active landfill operations).  In the long-term the entire anchor trench will be covered by several 
feet of landfill cover, as depicted in Drawing 013 and Drawing 018.  

The use of “taglines” as a means of identification of liner member slippage around the full 
perimeter of a disposal cell is impractical.  Calculation C.10 indicates a high safety factor (FS>5) 
against such slippage now that the anchor trench backfill has been increased by an additional 1.0 
foot.  Any prior concern regarding potential slippage within the anchor trench has been allayed 
through this practical measure.  

 

34.o.ix  Drawing No: NV13-15-010 (LCRS and LDS Sump Details, 2 of 2) – Detail 6 
and Detail C show the liner continuing above the LCRS region as being a “10 oz. 
Geotextile LCRS Filter”, but Detail 7 shows it as being a “16 oz. LCRS Cushion 
Geotextile”  Please provide clarification or correction.  

USEN Response: Drawing NV13-15-010, Detail 7 has been updated from 16 oz. LCRS Cushion 
Geotextile has been updated to 10 oz. LCRS Cushion Geotextile. 

 

34.o.x Drawing No: NV13-15-011 (Final Waste Grade Plane View) – the slope ratio 
shown for the upper deck region is noted as 1:20 on this drawing is Vertical-to-
Horizontal, whereas the slopes shown for the steeper side regions and in the 
report text are stated as 2:1 and 3:1 which is Horizontal-to-Vertical.  Suggest the 
format of the slope references be consistent in future documents.  Also as 
commented previously, the NDEP preference is that a constant side slope be 
maintained for all placed waste.  

USEN Response: The slope ratios have been updated on Drawings NV13-15-011 and NV13-15-
012.   

In order to optimize the design capacity, waste materials extending above grade will commence 
at a 2H:1V slope and then transition to a 3H:1V slope.  The exposed portions of the 2H:1V waste 
slope, located around the perimeter of the landfill, will be limited to  a maximum height of 6 feet 
at any given time, as illustrated on Drawing 018.  

 

34.o.xi Drawing No: NV13-15-016 (Surface Water Management) – stormwater 
channels are depicted along the north and east sides of Trench 13, but no 
provisions appeared to be indicated along the west side of the proposed Trench 
13 footprint. Please clarify if the existing channel in this area will be maintained 
or if other provisions will be provided for surface water along the western edge.  

USEN Response: Stormwater run-on protection along the west side of Trench 13 will be 
provided by grading at 2 percent away from the perimeter HCL, in addition to the elevated 1.0 
foot of anchor trench backfill (as specified on Detail 1, Drawing 008).  A soil berm is specified 
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along the western edge of each phase (in the interim condition) as depicted in the upper left 
corner of Drawing 017.   

Text in Section 8.4 has been revised to include these run-on controls. Notation has also been 
added to Drawing 012 to indicate the inclusion of a drainage feature along the west side of 
Trench 13. 

 

34.o.xii Drawing No: NV13-15-016 (Surface Water Management) – the stormwater 
channel depicted along the northern side and around the northeast corner of 
Trench 13 appears to extend into the utility easement. Please confirm that it is 
acceptable to construct the storm diversion and install fencing within the utility 
easement.  

USEN Response: USEN has received written confirmation from Valley Electric Corporation that 
it is acceptable to install the drainage channel and fencing in the utility easement as depicted.  
USEN will advise the utility company further when a construction schedule is determined for 
fence installation. 

 

34.o.xiii Drawing No: NV13-15-017 (Phase Construction) – details are provided for 
partial phase construction where only half of the liner system would be installed 
for a given Phase. As commented elsewhere, phase construction is best suited 
when there are independent collection and leak detection sumps dedicated to the 
partial construction. If partial construction of trench phases is being considered, 
then separate leachate collection and leak detection systems are recommended.   

USEN Response: This detail has been removed from Drawing 017 and the report text no longer 
contains any reference to partial subcell construction.  

 

34.p Appendix 2 (Design Calculations) 

34.p.i C.01 (Surface Water Management) – The latitude (36.67 degrees N) and 
longitude (116.69 degrees W) for which the 25-year, 24-hour storm data applies 
appears to be located more than 34,000 feet south of the planned Trench 13 area.  
The latitude should be closer to 36.77 degrees North.  Please select appropriate 
coordinates and verify the resulting calculation.  

USEN Response: The coordinates of the USEN facility are Latitude 36.77N and Longitude 
116.69W.  The calculation was run using precipitation frequencies based on the NOAA 
Amargosa Valley Garey Station: 

NOAA Atlas 14, Volume 1, Version 5 
AMARGOSA FARMS GAREY 
Station ID: 26-0150 
Location name: Amargosa Valley, Nevada, US* 
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Latitude: 36.5717°, Longitude: -116.4619° 
Elevation (station metadata): 2450 ft* 

 
The Amargosa Valley Garey Station is located approximately 18 miles southeast of the Trench 
13 location at Latitude 36.57 and Longitude 116.46 and provides precipitation data similar to that 
expected at the USEN facility.  A NOAA station exists in the town of Beatty, but the Amargosa 
Farms Station was deemed to be more comparable to conditions found at the USEN Facility since 
it is located within the same open Amargosa Valley at a similar elevation.  The Beatty station is 
located in a mountain valley pocket, approximately 500 feet higher than the USEN facility.  
Therefore, the Amargosa Valley Garey station was selected as the most representative weather 
station. 

 

34.p.ii C.01 (Surface Water Management) – Unable to locate some of the data needed 
for the TR-55 Model.  It would probably be best if this data is provided as 
printouts from the data window displays in the TR-55 Model itself.  

USEN Response: Calculation C.01 has been updated with complete TR-55 Reports that include 
both inputs and outputs. 

 

34.p.iii C.01 (Surface Water Management) – The TR-55 Model states that the “Slope 
Length” cannot be larger than 100 for sheet flow.  All but one of the values on 
the TR-55 Model Input Values and Summary provided in REFERENCE 1 are 
larger than 100.  

USEN Response: It is assumed that NDEP is referring to REFERENCE 3, rather than 
REFERENCE 1.  With this understanding, USEN provides the following response.   

The intent of Calculation C.01, was to model overall quantity of Facility runoff, for Facility ditch 
design (i.e. ability to handle peak discharge and maximum stage).  The length of slope is used in 
the runoff calculations to determine the time of concentration.  Longer slopes can result in long 
times of concentration.  For the USEN Facility model runs, all of the computed times of 
concentration are controlled by the default minimum value of 0.1 hours, which is the minimum 
time allowed by the model.   The computed time of concentration value is already governed by 
the 0.1-hour minimum in every case.    In this case, adjustments to the slope length will have no 
impact on the computed time of concentration and therefore would not change the findings of the 
calculation of peak discharge and maximum stage. 

 

34.p.iv C.01 (Surface Water Management) – The layout of Trench 13 in REFERENCE 
2 (Stormwater Management Basin Delineation) shows the trench divided into six 
sections.  Do these represent anything?  NDEP understands that Trench13 is to 
be constructed in five phases (Phases A to E).  
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USEN Response: These delineations are drainage basins and do not represent Trench Phases.  
The delineations have been updated to reflect the drainage basins and channels that were recently 
added to the cover design. 

 

34.p.v C.04 (LCRS Flow Capacity, Sump Restriction, and Pump Sizing) – This 
calculation refers to “1 foot of leachate on the primary liner at the sump 
perimeter”.  Which liner is being delineated as the “primary” liner?  40 CFR 
264.301(c)(2) specifies that the Leachate Collection and Removal System 
(LCRS) is immediately above the top liner and that the leachate depth on the 
liner does not exceed one foot.  

USEN Response: The primary (“top”) liner is the liner component that constitutes the base of the 
LCRS.  The LCRS will be equipped with a pump capable of limiting head build-up of to one foot 
or less on the LCRS Floor and the LCRS Sump. 

 

34.p.vi  C.06 (LCRS and LDS Sump Capacities) – The text in LDS Sump Pit – 
Geometry (Page 2 of 5) and REFERENCE 5 (LDS Sump Pit – Hand Calculate 
Check) disagrees with the information shown in Details A and B of Drawing No: 
NV13-15-009 (LCRS and LDS Sump Details, 1 of 2).  C.06 states that the “sump 
pit is 1.5 ft deep with 45 degree slopes on three sides and 63.4 degree slopes on 
the one side.”  Detail A shows the slope on the side of the sump pit, the one 
along the trench wall, as 45 degrees.  Details A and B both show the slopes of 
the three other sides of the sump pit as 63 degrees.  Please provide clarification 
and/or correction.  

USEN Response: The calculation was prepared during the design phase and prior to small 
variations in the sump geometry being altered.  The calculation has been revised using the 
geometry of the LDS as presented in the design drawings. 

 

34.p.vii C.06 (LCRS and LDS Sump Capacities) – The dimensions for the LDS Sump 
Pit used in the hand calculation (REFERENCE 5) do not appear to agree with the 
dimensions shown in Detail B (Typical Transverse Section of Sumps and Risers) 
and the Typical Sump Plan View of Drawing No: NV13-15-009 (LCRS and LDS 
Sump Details, 1 of 2).  Please provide clarification and/or correction.  

USEN Response: See response to Comment # 34.p.vi 

 

34.p.viii C.06 (LCRS and LDS Sump Capacities) – Please provide a sheet with the 
AutoCAD area calculations included, like the ones provided for the volume 
calculations.  
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USEN Response: Reference 2, contained within Calculation C.06 indicates the AutoCAD 
measured volumes and areas of the sumps.   

 

34.p.ix C.08 (LDS Flow Capacity, ALR and Extraction Rate) – The y-dimension value 
shown for the LDS Base (7.75’) in Figure 3 (Perimeter of LDS Sump) disagrees 
with the value shown in Drawing No: NV13-15-009 (9.50’).  Please provide 
clarification and/or correction.  

USEN Response: A modification of the sump geometry was done late in the design process.  
Minor variances were not addressed in the calculations.  Corrections have been made in the 
revised calculation. 

 

34.p.x C.12 (Final Cover Erosion by Water using RUSLE2) – There have been 
multiple revisions to RUSLE2 since the November 13, 2006 version which was 
used.  The newer versions include factors from the WEPP model which are 
improvements from RUSLE1.  The most recent release appears to have been 
made in 2015.  Please consider recalculating the erosion by water using the most 
recent version of RUSLE2.  

USEN Response: Calculation C.12 has been revised and uses the 2015 release of RUSLE2.  The 
revised calculation includes additional analysis of the redesigned Trench 13 final cover, including 
evaluations using RUSLE2, TR-55, and tractive force analysis. 

 

34.p.xi C.12 (Final Cover Erosion by Water using RUSLE2) – Some of the reference 
item numbers used in the APPROACH and RESULTS sections appear to be 
incorrect.  The list shown as REFERENCES USED on the CALCULATION 
SUMMARY SHEET appear to be correct.  Please review all of the referrals to 
the included reference item numbers and correct any errors.  

USEN Response: Reference numbers have been corrected in the revised Calculation.  The cover 
sheet that identifies the reference list has also been corrected. 

 

34.p.xii C.12 (Final Cover Erosion by Water using RUSLE2) – Why was the 2053 
Yermo-Greyeagle-Arizo area chosen instead of the 2054 Yermo, hot-Yermo-
Arizo area?  The 2054 area includes the proposed location for Trench13, as 
shown in Reference 2 and found in Web Soil Survey.  Also, the latitude and 
longitude values used appear to be incorrect and not within the 2053 or the 2054 
area.  

USEN Response: The soil survey for Nye County Southwest Part was used to determine the soil 
types prevalent in the vicinity of the US Ecology Facility (REFERNCE 2).  Soil type was 
selected based on soil characteristics provided by NRCS, and compared to particle distribution 
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samples collected from the Trench 11 cover.  The NRCS soil characteristics are provided as 
REFERENCE 3 and the soil characteristics of in-place cover soils are provided as REFERENCE 
4.  The NRCS soils map, provided as REFERENCE 2, identifies soils encountered along the 
native ground’s surface.  Because the final cover is a mix of soils from the ground surface to 75 
feet below grade, the native surface soils are not necessarily the best representative soil to model 
performance of the final cover (which is the subject of Calculation C.12).  Soil type 2053 Yermo-
Greyeagle-Arizo has a description and grain distribution similar to the soils used on the cover of 
Trench 11, and similar to what will be used on Trench 13.  As shown on Reference 2 the 2053 
Yermo-Greyeagle-Arizo is located at higher energy locations of the alluvial fan, which is the 
geomorphic feature upon which the USEN facility is located.  These soils are more closely 
related to the subsurface soils that will be used for Trench 13 cover. The 2053 Yermo-Greyeagle-
Arizo soils were subsequently utilized to model erosion on the final cover. 

 

34.p.xiii C.13 (Final Cover Erosion by Wind using WEPS) – The latitude (36.67 degrees 
N) and longitude (116.69 degrees W) used in the WEPS model is located more 
than 34,000 feet south of the planned Trench 13 area.  The latitude should be 
closer to 36.77 degrees North.  The WEPS Model Run provided as Reference 5 
shows that the latitude used in the calculation was also 36.67 degrees North 
which appears to be incorrect.  

USEN Response: The Longitude and Latitude were stated erroneously in the text.  The correct 
database files were chosen and the error does not affect the model runs.  The Climate Section of 
the Calculation write up has been corrected accordingly.  

 

34.p.xiv C.13 (Final Cover Erosion by Wind using WEPS) – The paragraph under 
“Soil,” on Page 3 of 5, states that the “soil properties of 2053 Yermo-Greyeagle-
Arizo, specifically grain distribution, water content, and rock fragments, were 
found to be similar to properties of cover soil for Trench 11.”  The data provided 
for the cover soil of Trench 11 (Reference 4) shows the grain distribution but not 
the water content.  Since the 2053 region does not include the proposed Trench 
13 area, which is where the cover soil for Trench 13 will come from, please 
provide the water content data for the Trench 11 cover soil and explain why the 
2053 region is a better match than the 2054 region which includes the proposed 
Trench 13 site.  

USEN Response: Please see comment response 34.p.xii for justification of using soil properties 
of 2053 Yermo-Greyeagle-Arizo.  Comments on water content are not necessary or relevant in 
the WEPS analysis and therefore have been removed from the text of Calculation C.13. 

 

34.p.xv C.13 (Final Cover Erosion by Wind using WEPS) – The paragraphs under 
LIMITATIONS states that WEPS estimates erosion from “flat-lying agricultural 
fields”.  There is a setting titled “Region Slope” under “Simulation” on the 
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WEPS Project sheet which can be changed to match the slope of the soil for 
Trench 13.  

USEN Response: Revisions have been made and Calculation C.13 has been rerun to include 
simulation of the various slopes considered as part of the Trench 13 design.  See Comment 
#34.p.xvii for findings of the revised analysis. 

 

34.p.xvi C.13 (Final Cover Erosion by Wind using WEPS) – There is a setting in WEPS 
titled “Rock Fragments” which can be adjusted for the planned concentration of 
rock fragments to soil [ft3/ft3].  Please clarify if any adjustment was incorporated 
for this setting?  

USEN Response: The revision of Calculation C.13 was run with the model accepting rock 
fragments as specified from the soils database for 2053 Yermo-Greyeagle-Arizo soil.   

 

34.p.xvii C.13 (Final Cover Erosion by Wind using WEPS) – The WEPS model was run 
at the NDEP-BWM with the Lat/Lon coordinates found in the Part A Permit 
Application for US Ecology and with the soil properties of NV785/2054-Yermo-
Hot-Yermo-Arizo/15-Arizo.  The calculation was run with the Region Slope set 
to the value from soil database (3%), then set to the upper deck slope (5%), and 
then to the north slope (33%).  The results for the soil database slope and the 5% 
slope had an average annual soil loss of 6.23 tons/acre.  The 33% slope had an 
average annual soil loss of 6.22 tons/acre.  Both of these are above the tolerance 
limit of 5.0 tons/acre.  

USEN Response: The WEPS model was rerun and evaluated for various slope orientations, as 
recommended in this comment.  The results of the evaluation demonstrate soil loss rates that are 
below the stated threshold value.  

 

34.q Appendix 3 (Construction Quality Assurance Plan) 

34.q.i Section 2.2.2 (Liner System Description) – The 6th item listed as an element of 
the basic liner system includes “…or 300-mil geonet with overlying non-woven 
geotextile (on the trench side walls)”.  Drawing No. NV13-15-008 (Liner 
Details), as provided in Appendix A of the CQA Plan, shows this layer as 
“LCRS Geonet (200 Mil)”.  Please correct whichever one is inaccurate and 
ensure that all other references are correct.  

USEN Response: The bulleted text has been corrected to address the discrepancy. 

 

34.q.ii Section 2.4.1 (During Operations) – This section states that “Stormwater 
management features for Trench 13 include…a berm along the western portion 
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of Trench 13” and “A berm will be used on the western limits of Trench 13 to 
prevent run-on into the disposal cell from adjacent property to the west.”  The 
berm along the western edge of Trench 13 could not be found in Drawings 014, 
015, or 016.  Is this berm included in any of the other drawings?  

USEN Response: The berm is depicted on Drawing 017, please see Comment Response 
#34.o.xi. 

 

34.q.iii Section 2.5.2 (Monitor Well Abandonment) – Monitoring well MW-327 is 
stated to be located within the footprint of Trench 13 Phase A.  The actual 
location is within what is now designated Phase E and it is understood that MW-
327 will be abandoned at a later date after an appropriate replacement well has 
been established.  The replacement well will need to be located either upgradient 
or downgradient within the same groundwater flow path as MW327.  

USEN Response: Monitor well MW-327 originally was installed as a down-gradient detection 
well as part of the site monitoring system.  With the addition of the 400 acres around the original 
USEN Facility boundary, MW-327 becomes an interior well with no direct correlation with a 
potential source (i.e., is not in direct correlation with an up-gradient source, such as a landfill 
sump).  Monitoring well MW-327 is planned to remain in the monitoring well network as an 
interior well until excavation of Phase E has been initiated, perhaps as far into the future as 25 
years.  

A statement has been added to the Environmental Monitoring Plan to indicate that one year prior 
to planned Trench 13 Phase E construction, the necessity of MW-327 will be evaluated to 
determine if a replacement or abandonment is needed. 

 

34.r Appendix 4 (Response Action Plan (October 2015, Revision 0)) 

34.r.i Section 2 (Leachate Collection and Removal System) – Figure 1 and the text in 
the Section 2 describe the LCRS Geonet on the side slope as “300-mil”.  
Drawing No. NV13-15-008 (Liner Details), as provided in Appendix 1 of the 
Landfill Engineering Report, shows this layer as “LCRS Geonet (200 Mil)”.  
Please correct whichever is inaccurate.  

USEN Response: The text has been corrected to indicate the sideslope LCRS geonet should be 
200-mil.   

 

34.r.ii Section 2 (Leachate Collection and Removal System) – As discussed during 
conference calls, the Leachate Collection and Removal System (LCRS) must be 
designed to keep the leachate head from exceeding 1.0 foot above the lower 
liner. The LCRS pump capacity must be able to prevent fluid levels from 
exceeding 1.0 foot of head above the lower liner in the LCRS Sump.  
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USEN Response: The Response Action Plan has been modified to indicate that the LCRS pump 
must be able to prevent fluid levels from exceeding 1.0 foot. 

 

34.r.iii Section 3 (Leak Detection System) – As discussed during conference calls, the 
leachate head must be kept from exceeding 1.0 foot above the liner. The LDS 
pump capacity must be able to prevent fluid levels from exceeding 1.0 foot of 
head above the lower liner in the LDS Sump.  

USEN Response: The Landfill Engineering Design Report and the Response Action Plan has 
been modified to indicate that the pump installed in the LDS must be able to maintain 1.0 foot or 
less in the LDS Sump. 

 

34.r.iv Section 5 (Sump Monitoring) – The LCRS and LDS leachate sumps must be 
monitored at a frequency to prevent fluid levels from exceeding 1.0 foot of head 
above the lowest liner in each sump.  

USEN Response: Modifications to the text have been incorporated to specify a frequency 
capable of maintaining 1.0 foot or less in the LCRS and LDS Sumps and Floors. 

 

34.r.v Section 7 (Leachate Management) – Leachate removed from each phase of 
Trench 13 must be kept separate from leachate removed from the other phases 
and can only be used for dust control within the same phase (cell) from which it 
was collected.  

USEN Response: A statement has been added to clarify that leachate may only be utilized for 
dust suppression within the limits of the same sub-cell (landfill phase). 

 

34.s Appendix 5 (Geotechnical Evaluation) 

34.s.i This appendix appears to contain two documents, the Geotechnical Investigation 
for Cell 12 (May 25, 1994) and the Geotechnical Investigation in Support of 
Trench 13 Construction (September 2015).  For clarity, please add a Table of 
Contents to the beginning of this appendix listing the documents included in this 
appendix.  

USEN Response: Reference to the two documents has been added to the Appendix 5 cover 
sheet. 
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USEN OTHER NOTED CORRECTIONS: 

1. Drawing No.  NV13-15-010 - Pipe perforations along the centerline pipe identified in Note 
#6 of Drawing 010 previously specified numerous holes, spaced at 60-degree intervals 
around the circumference of the pipe.  As a best management practice, the quantity of these 
pipe perforations has been reduced to a quantity that is commensurate with the design flow 
volumes. 

2. Section 4 - Security Plan – The figure that illustrates the site traffic plan has been updated 
to reflect the inclusion of Trench 13. 





































Modification 

Approval/Permit Condition 
Reference 

Class 

or Plan/ Application 
Number-

(1, 1*, 2 or 3) 
Modification Summary and Rationale for Changes 

Change 

Number 

• Section 19, Landfill Engineering ReQort, Volumes 1&2 {October 2015, version Ol 

Landfill • New section

Engineering

Report, Trench 13

1 List by respective modification number (e.g., 7-1 (TSCA) or 9 (RCRA)) 

18 





 

RCRA Permit Application  

TABLE OF CONTENTS 

Vol 1 of 2 

 

Section 1  RCRA Part A Application  

Section 2  Exposure Information Report 

Section 3  General Information Report 

Section 4  Security Plan 

Section 5  Facility Inspection Plan 

Section 6  Personal Training Program 

Section 7  RCRA Contingency Plan 

Section 8  Waste Analysis Plan 

Section 9  Container Management Report 

Section 10  Tank Systems Report 

 

 

(Continued Volume 2: Contents Section 11 to 19) 

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Text Box
The highlighted sections are being modified.  Only the modified sections are posted here.



 

 

RCRA Permit Application  

TABLE OF CONTENTS 

Vol 2 of 2 

 

Section 11  Landfill Report 

Section 12  LTTD Report – Removed 

Section 13  Environmental Monitoring Plan 

Section 14  SWMU Corrective Action Plan 

Section 15  Scheduled Closure Plan 

Section 16  Unscheduled Closure Plan  

Section 17  Post Closure Plan  

Section 18  Financial Assurance Mechanism 

Section 19  Landfill Engineering Report – Trench 13,  

                    Volume 1 and 2 

 

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

mgodbout
Highlight

























































 

EXPOSURE INFORMATION REPORT 

US ECOLOGY NEVADA 

March 2010 

Revised June 2015 

Revised March 2016



  Exposure Information Report  
  March 2016 

ii 

SECTION 2 

EXPOSURE INFORMATION REPORT 

TABLE OF CONTENTS 

 

 

2.1.0 Facility Setting ………………………………………….  1 

2.2.0   Groundwater Pathway ……….…………………………………. 3 

2.3.0    Surface Water Pathway ...……………………………………….. 4 

2.4.0    Air Pathway                            ...……………………………………….. 4 

2.5.0    Subsurface Gas Pathway ..………………………………………… 5 

2.6.0    Release to the Soil ...……………………………………….. 6 

2.7.0 Transportation ………………………………………….  6 

 
 



 

 Exposure Information Report 
March  2016 

1 

 

SECTION 2 

EXPOSURE INFORMATION REPORT 

This report complies with the requirements of 40 CFR §270.10(j), and discusses the potential for public 

exposure to hazardous waste or constituents through reasonably foreseeable potential releases from both 

normal operations and accidents at the facility or from transportation to and from the facility. 

2.1.0 SITE SETTING 

The USEN Facility is located in Nye County, Nevada, a rural area located approximately 125 miles 

northwest of Las Vegas and 11 miles south of Beatty, Nevada. Beatty is an unincorporated community with 

approximately 1,200 residents.  The Facility is owned by the State of Nevada and is operated by USEN 

under an Operating Agreement with the State of Nevada. The entire property operated by USEN covers 

approximately 480 acres, which is surrounded by a fence, which restricts access. 

 

Waste disposal operations began at the facility in the 1960’s after the site was selected because of its 

isolated desert location, excellent geologic environment and well-protected groundwater resources.  

 

 

Figure 2.0 

Facility Location Map 

 

All adjacent property within several miles of the Facility is federally-owned and administered by the Bureau 

of Land Management (BLM) as rangeland. The nearest private residence is 11 miles to the north. 
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Facility access is provided by a sole entrance road which leads from U.S. Highway 95 to the east of the site.  

Employees and customers use this road exclusively.  Employees park to the north of the facility in the buffer 

zone, on graveled surfaces.  Interior haul roads provide access for facility operations.  Vehicles which have 

operated in the active portions of the landfill are not allowed to leave the property until they pass through the 

wash station.  Wash water is evaporated on site or used for dust suppression within the active landfill area.   

 

 

 
 
 

Figure 2.1 
Facility Layout  

Showing 480 Acre State of Nevada Property and Leased Buffer Zone 
 
The Amargosa Desert is in the northern Mojave Desert separated from Death Valley by the Amargosa 

Range, and is one of the driest regions in the United States.  Amargosa Desert average annual rainfall is 

approximately four inches.  Annual precipitation ranged from 0.08 inches during 2002 to approximately 9 

inches during 1983. About 70% of the precipitation is associated with frontal systems during October 

through April. Snow, however, is rare. Summer rainfall occurs predominantly during localized, short-

duration, convective storms. Monthly mean air temperatures range from 37.4°F during December to 91.4°F 
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during July. Daytime high temperatures in the summer are commonly above 100°F.  Evapotranspiration 

approaches 78 inches per year. 

 

The potential for public exposure is minimized by the Facility’s remote location.  No one lives within 11 miles 

of the site and the nearest public water source is 11 miles away.  Recreational use of the BLM lands 

surrounding the site is a rare event.  There are no surface waters in the vicinity of the site and the desert 

environment is generally hostile to life.  The dry desert environment facilitates secure disposal, while 

minimizing risks from waterborne movement of contaminants. 

 
2.2.0 GROUNDWATER PATHWAY 

The active landfill cells are provided with a double liner and leachate collection system to prevent migration 

of waste or waste constituents to the groundwater, as required by the Hazardous and Solid Waste 

Amendments of 1984.  Landfill design is described in the Landfill Report. 

The groundwater and geological conditions at the site are extensively discussed in the Groundwater 

Monitoring Plan.  The US Ecology Nevada (USEN) hazardous waste management facility is located in a 

remote area of the Amargosa Desert, in western Nevada.  The location of the facility combines 

characteristics that are optimal for waste disposal and that minimize any potential for public exposure 

resulting from groundwater contamination. 

The facility is located in an area underlain by two discrete hydro geological units: an upper saturated zone 

consisting of approximately 150 feet of partially cemented to well-indurated clays, silts, and sand; and a 

confined gravel aquifer beneath the fine-grained deposits at a depth of 380 feet or more. The depth to the 

saturated zone ranges from 285 to 360 feet.  The upper saturated zone is characterized by low 

transmissivity values, and therefore low ground water flow velocities (ranging from less than 0.1 to a 

maximum of about 3 ft/yr).  

Due to the arid climate of the desert, the moisture-deficient nature of the soil, and the thickness of the 

unsaturated zone, no significant recharge of groundwater occurs, even during the infrequent, but intense 

precipitation events.  Most rainfall at the facility infiltrates the ground surface, but because of the dry 

conditions of the soil, moisture will return to the atmosphere as evaporation or transpiration before any deep 

migration takes place.  As discussed in the Groundwater Monitoring Plan, a study conducted at the site 

suggested that percolation of moisture at depths greater than two (2) meters have occurred only three (3) 

times in a period of 14 years. 

The likelihood for groundwater contamination from the disposal cells is minimized by the final cover placed 

over the disposal cells upon closure.  Cell capping reduces the potential for rainwater to reach the disposal 

zone and generate leachate that could migrate to groundwater. 

In the unlikely event of any contaminant reaching the groundwater, the facility groundwater detection system 

will detect a release from the land disposal units (see the Groundwater Monitoring Plan for details).  
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Because of the low groundwater velocities in the upper saturated zone, it is likely that detection and 

remediation can take place before the release impacts a large area.   The potential for public exposure to 

contaminated groundwater is low. 

2.3.0 SURFACE WATER PATHWAY  

The USEN Facility is located on an alluvial fan within the Amargosa Desert, which is not in a 100-year flood 

plain.  Rainfall is very sparse in this desert region and evaporation rates are high.  The extremely low rainfall 

and high evaporation rate result in the total absence of any local surface water source.  There are no 

continuous flowing surface water sources within a radius of at least eight (8) miles from the facility. 

The facility is subject to concentrated storm-water flows resulting from sporadic rainfall events.  Run-on from 

these intermittent storms is diverted from the facility by elevated earthen diversion structures and the 

Amargosa River channel.  Landfill design provides for containment structures in the active cell and 

engineered covers in inactive cells to control the migration of contaminated run-off during rainfall events. 

The Landfill Report describes the run-on and run-off controls in more detail. 

The facility does not dispose of free liquids in the cell, thus eliminating the potential for rapid spread of a 

liquid material off-site before clean-up activities can be initiated.   

The potential for exposure to contaminated surface water is low. 

2.4.0 AIR PATHWAY 

The primary source of air emissions at the site is dust generated during disposal of fine particulate bulk 

waste loads, earth moving operations and vehicular traffic.  Potential emissions may also result from the 

Container Management Building, and/or from the inadvertent commingling of incompatible waste.  The 

Container Management Building is equipped with emission control equipment. The potential of human 

exposure resulting from air releases is minimized by the facility's remote location, which makes it very 

unlikely that concentrated emissions could ever reach a population source. Besides Beatty (11 miles away), 

the closest town is Lathrop Wells, located approximately 20 miles southeast of the facility.  There are no 

residences located near the facility due to the desert conditions.  Any air release that may leave the facility 

would be well dispersed before reaching a population concentration.  Travelers on Highway 95 pass within 

one mile of the facility, however they would only be potentially exposed for a few seconds when passing the 

site. 

The controlled operation of the USEN Facility minimizes air releases.   Dust generation as a result of earth-

moving operations and vehicular traffic is controlled by use of dust suppression.  The potential for wind 

dispersal of particulates and odor is minimized through evaluation of potential waste steams to be accepted 

into the facility.  Waste descriptions and samples are evaluated during the waste stream approval process to 

characterize the potential for particulate emissions, odor or dust generation.  Waste streams, which pose a 

potential for emissions, may be rejected, or managed on-site using special precaution such as water spray 
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during off-loading or special packaging or handling. Also, daily cover practices minimize emission from 

disposed waste. 

After unloading, all trucks are inspected and, if necessary, decontaminated at the facility wash pad before 

being allowed to exit the facility.  This procedure reduces the potential for dispersion of waste materials over 

other portions of the facility and the surrounding highways. 

The waste characterization and handling procedures also address the potential for inadvertent commingling 

of incompatible waste.  Prior to acceptance, all waste streams are inspected in accordance with procedures 

outlined in the Waste Analysis Plan (WAP) and any waste which cannot meet the requirements outlined in 

40 CFR §§264.312 and 264.313 will not be accepted at the facility.  USEN's waste characterization system 

provides the information necessary to take precautions in handling these materials to prevent releases, fires 

or explosions. 

Because of the facility's location, operation, and waste characterization and handling techniques, the 

potential for human exposure from air releases at the USEN Facility is low. 

 

2.5.0 SUBSURFACE GAS PATHWAY 

The facility's cell characteristics, the type of waste accepted for disposal, as well as the facility's cell location 

and open area operation, minimize the potential for significant quantities of subsurface gas to accumulate. 

No municipal waste or large quantities of biodegradable materials have ever been disposed.  In addition, 

landfill cells are located at sufficient distance from buildings and other structures that could possibly trap a 

significant amount of a subsurface gas release.  Facility operations are performed in an open area, which 

provides adequate dilution and dispersion of any subsurface gas release. 

A study conducted by Dames and Moore in 1978 has confirmed that the likelihood for generation of gas is 

minimized by the dry desert conditions.  The study, Trench Gas Study at the Beatty Low-Level Radioactive 

Waste Disposal Site, concluded the following: 

"The relatively small quantities of carbon dioxide and methane in the trench gas suggest 

that relatively limited organic decomposition is taking place. This limited decomposition is 

probably a result of the extremely small quantities of water which exist in the solid waste 

cell." 

A RCRA Facility Assessment concluded that organic gasses migrating from disposal cells have 

caused limited contamination of facility groundwater.  As discussed above, the potential for human 

exposure to contaminated groundwater is low. 

The overall potential for human exposure from subsurface gas release at the USEN Facility is low. 
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2.6.0 RELEASE TO THE SOIL 

The potential for human exposure from soil releases at the USEN Facility is low.  The facility design and 

operational procedures minimize the potential for soil contamination and, in the unlikely event of such 

contamination, control the factors that could promote its migration. 

The most likely sources of soil contamination would be spillage while unloading waste and transporting it 

within the landfill.  To minimize these sources, speed limits are imposed on all vehicles transporting waste 

within the facility boundaries, and USEN personnel ensure precautions are observed.  To eliminate the 

potential for spillage while unloading waste, all waste shipments are unloaded within the landfill or over 

containment structures.  In addition, employees are trained to detect and report spill events. 

In the event of any hazardous material release, USEN is equipped to handle on-site response operations.  

Facility personnel are trained in response techniques for containment, monitoring, and ultimate clean up of a 

spill or release.  Further information on these procedures is provided in the Contingency Plan. 

Perimeter security prevents exposure of contaminated soil to humans or livestock.  The principal component 

of this security is a chain-link fence topped with three (3) strains of barbed wire.  The fence is also designed 

to prevent access from crawling animals.  The fence perimeter is appropriately posted with signs, which 

warn intruders against unrestricted entry.  Exposure outside the fence is minimized by the remote location of 

the facility.   

Another source of soil release is the dispersion of fine particulate waste by the wind.  As discussed in 

Section 3.0, waste characterization and handling procedures minimize the wind dispersal of these materials. 

2.7.0 TRANSPORTATION 

All transportation to and from the facility occurs on an access road leading from Highway 95.  Any accidents 

or spills along this road will be immediately apparent and rapidly remediated.  There is no public use of the 

access road. 

The transportation methods used on public highways are designed to minimize releases primarily through 

containment.  Most wastes shipped to the facility are solid or semi-solid materials, and are either 

containerized (e.g.; drums or roll-off boxes), bagged (e.g.; asbestos), or placed within a plastic liner and 

tarped. Smaller amounts of aqueous materials are brought to the facility and this reduces the potential for 

emergency situations involving liquids. In the unforeseen event of a release, USEN has the capabilities to 

address the release through implementation of the Contingency Plan.  Off-site waste shipments are 

primarily containerized wastes. 

The facility is equipped to handle response and clean-up operations for on-site transport releases.  Facility 

personnel are trained in response procedures and techniques to contain, monitor and clean-up releases 

resulting from transport accidents or leaks.  Assessment and remedial response to a release would be 



  Exposure Information Report  
  March 2016 

7 

conducted by trained and equipped personnel.  For a breakdown of these procedures, personnel training 

and available equipment, refer to the Contingency Plan and the Training Plan. 

The potential for human exposure from transportation-related releases on-site is low due to the facility's 

location, response capabilities and the absence of surface water pathways.  Potential for off-site 

transportation releases is limited by the types and amounts of waste transported.   
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SECURITY PLAN 

This section describes the procedures employed at US Ecology Nevada (USEN) to comply with the security 

requirements of 40 CFR §264.14, as adopted by the Nevada Division of Environmental Protection (NDEP).  

The Facility Manager, or designee, is responsible for facility security.   

4.1.0 Facility Surveillance 

After-hours security is provided by security guards and by locking the facility entrance gate(s). Security 

guards and employees who may be working after hours are supplied with an outside phone and a radio to 

contact the emergency coordinator or Sheriff, as necessary.  Normal business hours are 5:30 AM to 5:30 

PM.  Any deviations from established security measures are brought to the attention of the Facility Manager 

for corrective action. 

4.2.0 Barrier and Means to Control Entry 

Unauthorized access to the facility is minimized by means of a six-foot-tall chain link fence surrounding the 

facility.  The integrity of the perimeter fence is evaluated during the weekly inspection, and any problems 

noted are corrected. 

Controlled access to the facility is through Gate 1, which is located east of the office compound (See Figure 

1 – Gate 1 is referred to as the Main Site Entrance), and through a second gate leading to the truck scales, 

located northeast of the administration complex.  Gate 1 serves as the main entrance for facility personnel 

and visitors.  Access for waste transporters is through the gate leading to the scale.  Both gates generally 

remain open during normal working hours, and are under supervision by facility personnel.  All gates are 

closed and locked at the end of each operational day, and remain closed during non-operational hours. 

Incoming traffic approaches the facility west-bound on the main access road and is instructed by signs to 

turn right either to the truck scale (for waste deliveries) or through the main entrance gate and right to the 

visitor parking area.  Once a non-waste vehicle is parked, drivers and passengers, if any, then proceed to 

the facility main office to register.  Waste transporter and bulk load drivers are required to register in the 

Receiving Office. 

Other gates leading to processing and disposal areas will remain open during operational hours, but will be 

closed and locked  at the end of each business day.   

Facility access roads are illustrated in Figure 1. 

4.3.0 Warning Signs 

Warning signs are posted at each entrance to the active portion of the facility and on the perimeter fencing 

at approximately 50 foot intervals such that they may be visible from any approach to the active portion of 

the facility. Warning signs bear the legend "Danger - Unauthorized Personnel Keep Out," and are of 

sufficient size to be legible from a distance of 25 feet. 
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US Ecology Nevada 

TABLE 1 – INSPECTION SCHEDULE 
 

Unit Location/Description Frequency Requirement Form 

CMU #1 PCB/RCRA Building Daily    PCB Building 

CMU #6 
Dry Hazardous Waste Storage 

Area #2 
 (DHWSA #2) 

Daily 
 

DHWSA #2 

CMU #7 
Bin Storage Area (Secondary 

containment) 
Daily  

 
Truck Parking Area 

CMU  #18 Lab Waste Storage Areas Weekly  
 Weekly Laboratory 

Housekeeping  

CMU #16 
Container Management and 

Stabilization Building 
Daily  

 Container Management 
and Stabilization 

Building  

CMU #17 
Dry Hazardous Waste Storage 

Area #3 (DHWSA #3) 
Daily 

 
DHWSA #3 

Tank #1 Stabilization Tank (Pan 1) Daily 
 Batch Stabilization 

Tank 

Tank #2 Stabilization Tank (Pan 2) Daily 
 Batch Stabilization 

Tank 

Tank #3 Stabilization Tank (Pan 3) Daily 
 Batch Stabilization 

Tank 
Tank #4 PCB Storage Daily  PCB Building 
Tank #5 PCB Storage Daily  PCB Building 
Tank #6 PCB Storage Daily  PCB Building 
Tank #7 PCB Storage Daily  PCB Building 
Tank T-11 Evaporation Tank Daily  Daily Facility 

Tank #18 
Stabilization Tank  

(Pan 4) Daily 
RCRA Permit 
Condition 5.4 

Batch Stabilization 
Tank 

Tank #19 
Stabilization Tank  

(Pan 5) Daily 
RCRA Permit 
Condition 5.4 

Batch Stabilization 
Tank 

NA 

Landfill Daily 

 Daily Active Disposal 
Trench 12 and 

Unburied Waste 
Inspection Report 

NA 

Landfill Daily 

 Daily Active Disposal 
Trench 13 and 

Unburied Waste 
Inspection Report 

NA Closed Cells Weekly  Weekly Inspection 
NA Two-way Radios and Emergency 

Alert System Weekly  Weekly Inspection 

NA Portable Water Tank Weekly  Weekly Inspection 
NA 

Truck Parking Area Daily 
 Truck Parking Pad 

Area 
NA Safety Shed Weekly   Weekly Inspection 
NA Security Fence and Warning Signs Weekly  Weekly Inspection 
NA Dry Hazardous Waste Storage 

Areas Weekly  Weekly Inspection 

NA Various Safety Shower /Eyewash 
equipment Weekly   Weekly Inspection 



NA 
First-Aid Kits Monthly 

 Monthly Safety & 
Equipment Inspection  

NA 
Full Face Respirator Monthly 

 Monthly Full Face 
Respirator Inspection 

NA 
Emergency Respiratory Equipment Monthly 

 Emergency 
Respiratory Equipment 

NA 
Spill Control Equipment Monthly 

 Monthly Spill Control 
Equipment Inspection 

NA General Safety and 
Tool/Equipment  Monthly 

 Monthly Safety & 
Equipment Inspection 

NA 
Fire Extinguishers Monthly 

 Monthly Fire 
Extinguisher 
Inspection 

NA Cathodic Protection System Bi-monthly 

 
RCRA Permit 
Condition 5.5.4 

Stabilization Impressed 
Current Inspection & 

Test on Cathodic 
Protection System 

NA SWPPP Inspection (Storm Water 
Pollution Prevention Plan) Quarterly 

 SWPPP Quarterly 
Inspection 

NA 
Annual Pollution Plan Inspection Annual 

 Beatty Annual 
Pollution Plan 

Inspection Report 
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11. LANDFILL REPORT 

11.1.0 Introduction 

This report by US Ecology Nevada (USEN) complies with the requirements of 40 CFR Part 264, Subpart 

N (§§264.300 - 264.316) and 40 CFR §270.21, as adopted by the Nevada Division of Environmental 

Protection (NDEP).   This report contains detailed design components associated with Trench 11, which 

is no longer active and is now in post-closure monitoring.  Landfill design components for Trench 12 

(active) and Trench 13 (future) are briefly described in this report for convenience sake.  Specific design 

details, performance analysis and related material specification are contained in separate engineering 

report documents, prepared by licensed professionals, and referenced herein.  This report also describes 

the general landfill operating protocol (waste placement criteria, sump inspection, etc.) for each of the 

USEN landfill units. 

11.2.0 List of Hazardous Wastes 

USEN accepts a wide variety of hazardous and non-hazardous wastes for disposal in its secure landfill 

trenches.  The Part A Application identifies the U.S. Environmental Protection Agency (EPA) hazardous 

waste codes acceptable for disposal on-site. 

Hazardous wastes1 accepted for disposal on-site meet the applicable treatment standards of 40 CFR Part 

268 Land Disposal Restrictions (LDR); or are amenable for treatment at the facility to achieve the 

required standards prior to disposal.  The Waste Analysis Plan2 describes the waste characterization 

procedures employed to ensure that waste streams accepted for landfill disposal comply with the 

requirements of 40 CFR Part 268. 

11.3.0 Landfill Operating Procedures 

11.3.1 Landfill Description 

Trench 11 was closed in 2013 and closure certification acceptance was granted by NDEP on April 10, 

2014.  Trench 12 is in active use at the USEN Facility.  Trench 13 is planned as the next waste disposal 

unit on property provided to USEN under agreement with the State of Nevada.  These landfills are 

permitted and operated in conformance with CFR § 264.  The landfills are constructed in a phased 

manner, with multiple subcells.  Trench 12 is approximately 10.4 acres in size and consists of three 

                                                      
1 Here-in-after “waste” or “wastes.” 
2 All analytical references or treatment methods referenced in this section are for informational purposes.  Specific analytical 

references are found in the USEN Waste Analysis Plan.  Specific treatment processes are described in the section where the 
treatment occurs (e.g.; Tank Report for Stabilization, Container Management Report for container management). 
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subcells.  Trench 13 is approximately 47.3 acres in size and consists of five subcells.  Each subcell 

extends approximately 75 feet below grade and approximately 80 to 90 feet above grade.  Each landfill 

unit is lined with dual containment systems with primary leachate collection and secondary leak detection 

capabilities.  Each landfill will be closed with a final cover that secures the waste and inhibits infiltration of 

precipitation.  The locations of landfill features are presented on Figure 11-1. 

 

Details pertaining to specific landfill engineering components in Trench 12 and Trench 13 are described in 

the following engineering documents:  

 Trench 12 Design Report, Volumes I and II, TRC Environmental, 03/96 (Reference 3), and 

 Response to Notice of Deficiency for the Trench 12 Design Report, HMA Environmental, 12/96 

(Reference 4). 

 Supplement – Landfill Report for Trench 12, AquAeTer, October 2007 (Reference 14) 

 Design Basis and Construction Specifications for Trenches 11 and 12 Final Covers, AquAeTer, 

April 2008 (Reference 15) 

 Landfill Engineering Report – Trench 13, AquAeTer, March 2016 (Reference 16) 

 

11.3.2 Management of Containerized Waste 

Waste containers intended for disposal are inspected to ensure they are greater than 90 percent full or 

crushed, shredded, or similarly reduced in volume to the maximum practical extent before burial in the 

landfill.  Typically, empty containers are placed in the landfill and crushed by landfill equipment (e.g.; 

dozer, compactor).  Also, poly containers may be physically cut or crushed and buried to reduce their 

volumes. 

11.3.3 Procedures to Prevent Disposal of Bulk or Containerized Liquids 

Incoming waste shipments are subject to inspection and verification sampling and analysis to ensure the 

absence of free liquids.  The presence of free liquids in a waste shipment is evaluated by visual 

inspection for free standing liquids or by using the Paint Filter Liquids Test (PFLT), as described in the 

USEN waste analysis plan (WAP).  Free liquids present in containerized shipments may be absorbed with 

a non-biodegradable absorbent (e.g.; cement kiln dust, clay).  Absence of free liquids will be confirmed 

prior to disposal using visual inspections or the PFLT. 

Absorbed bulk liquid hazardous waste is not accepted for direct disposal.  Solidified liquid waste may be 

accepted if the generator provides data demonstrating the liquid portion of the waste was chemically 

transformed into a solid. 
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Bulk or containerized shipments arriving at the facility containing free-standing liquids may be stabilized 

using appropriate stabilization reagents as described in the WAP. 

11.3.4 Exceptions to Containerized Liquid Disposal Prohibition 

Provisions are made in the regulations (40 CFR §264.314) to allow for the disposal of containerized 

liquids on specific situations.  These situations are: 

 The container is a lab pack; 

 The container is very small, such as an ampule; or 

 The container is a non-storage type container, designed to hold free liquids (e.g., capacitors, 

batteries). 

 Lab Packs 11.3.4.1

Lab packs may be accepted for disposal at USEN after evaluation of the lab pack inventory to ensure it 

complies with these guidelines as established in 40 CFR §264.316: 

a) Hazardous waste must be packaged in non-leaking inside containers.  The inside 

containers must be of a design and constructed of material that will not react dangerously 

with, be decomposed by, or be ignited by the contained waste.  Inside containers must be 

tightly and securely sealed.  The inside containers must be of the size and type specified 

in the DOT hazardous materials regulations (49 CFR Parts 173, 178, & 179), if those 

regulations specify a particular inside container for the waste; 

b) The inside containers must be overpacked in an open head DOT-specification metal 

shipping container (49 CFR Parts 178 & 179) of no more than 416-liter (110 gallon) 

capacity and surrounded by, at a minimum, a sufficient quantity of sorbent material, 

determined to be nonbioderadable in accordance with 40 CFR §264.314(e), to 

completely sorb all of the liquid contents of the inside containers.  The metal outer 

container must be full after it has been packed with inside containers and sorbent 

material; 

c) The sorbent material used must not be capable of reacting dangerously with, being 

decomposed by, or being ignited by the contents of the inside containers, in accordance 

with 40 CFR §264.17(b); 

d) Incompatible wastes, as defined in 40 CFR §260.10, must not be placed in the same 

outer container; 
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e) Reactive wastes, other than cyanide- or sulfide-bearing waste as defined in 40 CFR 

§261.23(a)(5), must be treated or rendered non-reactive prior to packaging in accordance 

with paragraphs (a) through (d) of this section.  Cyanide- and sulfide-bearing reactive 

waste may be packed in accordance with paragraphs (a) through (d) of this section 

without first being treated or rendered non-reactive; and 

f) Such disposal is in compliance with the requirements of 40 CFR Part 268. 

 Small Containers 11.3.4.2

USEN considers small ampules to be similar to lab waste, and requires that they be packaged in the 

same manner.  If all the ampules contain the same waste (e.g., quality control samples) and all other 

guidelines are observed, a drum inventory sheet is not required. 

 Non-Storage Containers 11.3.4.3

Non-storage containers (e.g.; capacitors, batteries) may be accepted for disposal without meeting the 

over-pack criteria established for lab waste, provided that the containers are in good condition. 

11.3.5 Special Requirements for PCB Wastes 

PCBs and PCB items shall be placed in a landfill in a manner that will prevent damage to containers or 

articles.  Other wastes placed in the landfill that are not chemically compatible with PCBs and PCB items 

including organic solvents shall be segregated from the PCBs throughout the waste handling and 

disposal process. 

An operation plan will be developed and submitted to the Regional Administrator for approval as required 

in 40 CFR§761.75(c).  Bulk liquids not exceeding 500 ppm PCBs can be disposed of provided such waste 

is pretreated and/or stabilized (e.g., chemically fixed, evaporated, mixed with dry inert absorbent) to 

reduce liquid content or increase solid content so that a non-flowing consistency is achieved to eliminate 

the presence of free liquids prior to final disposal in a landfill.  

Records must be maintained for all PCB disposal operations and must include information on the PCB 

concentration in liquid wastes and the three dimensional burial coordinates for PCBs and PCB Items.  

Additional records must be developed and maintained as required in 40 CFR§761.180. 

11.3.6 Special Requirements for Ignitable or Reactive Wastes 

Ignitable or reactive wastes will not be placed in the landfill, unless the waste has been processed to 

remove the ignitability or reactivity characteristic (in accordance with 40 CFR §261.23), and the wastes 

meet all applicable requirements and treatment standards under 40 CFR Part 268.  In accordance to 40 
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CFR §264.313 incompatible wastes and materials must not be placed in the same landfill cell unless 40 

CFR §264.17(b) is complied with.  When ignitable or reactive waste treatment is required, USEN takes 

precautions such as small batch treatment to prevent violent reactions and/or generation of extreme heat, 

toxic mists, fumes or gases. 

11.3.7 Special Requirements for RCRA Debris 

RCRA debris typically is treated by an alternate treatment method of encapsulation.  Microencapsulation 

typically occurs in other permitted units (e.g.; tank systems), but it is often preferable to perform 

macroencapsulation in the landfill to maintain the integrity of the outer barrier.  When performed in the 

landfill, the debris is staged on an acceptable outer encapsulant (e.g.; polyethylene, HDPE) and wrapped 

or the debris, especially large debris, may be staged and encapsulated in place (e.g.; liquid clay, 

pozzolonic materials) to reduce contaminant leachability. 

11.3.8 Special Requirements for Management of F020, F021, F022, F023, F026, F027 Wastes 

Regulated dioxin-containing wastes may be disposed of on-site when the LDR treatment standards are 

met.  Compliance with LDR requirements ensures that disposal of such waste will be protective of human 

health and the environment.  In addition, USEN provides geologic and climatic conditions that are 

exceptional for the safe disposal of these and other waste streams.  The extremely low rainfall, high 

evaporation rates, facility location in a desert area (isolated from population sources), waste 

characterization and handling procedures, and facility design and operation minimize the potential for 

migration of these wastes through the soil, or volatilization into the atmosphere. 

11.3.9 Special Requirements for Interim Processing Loads 

Interim processing loads are loads of treated waste awaiting results from post-treatment testing.  These 

loads may be staged within the lined area of Trench 12 and Trench 13, provided that the treated waste is 

not placed on or adjacent to final cover.  Up to 10 batches of waste may be placed at any one time.  

Treated waste awaiting test results are contained and controlled in the following manner: 

 Wastes shall be placed in segregated piles, physically separated and distinguishable from other 

waste placed into the landfill. 

 Wastes shall be placed in bulk in individual piles above an impermeable membrane.  The 

impermeable membrane shall be at least 6 mil PVC, PPE or High Density Polyethylene and shall 

be placed within a lined area of the Trench. 

 No free liquids shall be present as determined through visual inspection or a paint filter test, 

 Wastes shall be protected from wind erosion and dispersal by topping with an anchored 

impermeable membrane or covering with a spray-on asphaltic emulsion.  The spray-on emulsion 
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may be applied at the end of the working day.  Other covers providing equal protection may also 

be used. 

 Interim processing loads will be moved within ten days of placement, either by disposal following 

successful confirmation testing or by retrieval for additional treatment or containerized storage. 

Each waste pile shall be accompanied by the following information: 

 Date and time of placement 

 Unique waste batch identification 

 Compatibility Group 

 Approximate weight 

 Hazardous waste label 

Information accompanying treated waste shall be placed within a weatherproof container directly placed 

within the interim processing load.  (Weatherproof containers are customarily metal “rockets” holding 

information within an enclosed tube which is affixed to a long rod that is placed within the waste pile.) 

Compliance with the conditions stated above shall be verified during weekly landfill inspections. 

11.3.10 Surveying and Record Keeping Procedures 

USEN maintains records of waste locations within the Trench using a grid coordinate system established 

in reference to elevation and horizontal benchmarks.  Irregularly-shaped loads and bulk loads will be 

defined by the grid block that most completely captures the load, noting that waste is moved by non-

precise equipment such as bulldozers and can cross several grids.  Shipments containing more than one 

waste stream of compatible waste may be buried and located in the same area, but need to be identified.  

Waste location information will be recorded in the Operating Record. 

11.3.11 Wind Dispersal Control 

To control wind dispersal of particulates during landfilling operations, USEN evaluates candidate waste 

streams during the waste stream evaluation process (as described in the WAP) to determine the waste 

stream's potential to generate excessive fugitive off-site particulate emissions during unloading.  Specified 

packaging and handling arrangements contain the dust during unloading and disposal.  If the potential for 

off-site fugitive particulate emissions is excessive, USEN will use place the roll-off box near the active 

face, use a liquid spray or take other measures to reduce fugitive particulate emissions.  Wind dispersal 

potential is routinely reduced by using liquids to suppress dust, by daily cover and by spray foam.  Non-

hazardous, Non-RCRA and Leachate generated from Trenches 12 and 13 may be used for the purpose 

of dust suppression.  Leachate generated within Trenches 12 or 13 can only be used for dust suppression 

in the landfill sub-cell from which it was generated (i.e. leachate generated from Trench 12C must be 
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used in Trench 12C only).  For TSCA approval, the leachate must also be tested for PCBs and have 

concentrations below 0.5 ug/L before use as dust suppression, in accordance with the TSCA permit.  An 

EPA memo dated May 23, 1996, authorized the use of landfill leachate for dust suppression and is 

included in Appendix C.   

11.3.12 Run-On/Run-Off Control 

The facility is located on a rise in the desert terrain formed by an alluvial fan.  This rise extends up-valley 

(north and west) from the facility about 4.1 miles, forming a drainage area of 1.7 mi2.  Drainage of the 

remainder of the desert and surrounding mountains flows into the normally dry Amargosa River channel 

and natural drainage swales in the desert, and would not impact the facility during a 100-year storm 

event. 

Run-on control for the 1.7 mi2 drainage area is provided by a trapezoidal ditch (identified in design 

drawings as Ditch #1), north and west of the facility, which diverts the major portion of the drainage area 

to natural swales west of the facility.  Smaller triangular ditches, (identified in drawings as Ditches #2 & 

#3), along the northern and eastern boundaries of the facility, divert drainage around current facility 

operations.  The design of Trench 13 includes a trapezoidal ditch north and east of disposal area.  In 

addition, fed by the smaller ditches identified above and a ditch along the southern side of closed 

Trenches 1 to 9 and closed Trench 11.  Run-on control on the west side of Trench 13 is provided by a 

berm and natural topography to the south.  Run-on control features are shown on Figure 11-2. 

The run-on control ditches were designed to handle precipitation resulting from a 25-year, 24-hour design 

storm.  A description of the procedures and assumptions employed in the design of the diversion ditches 

was previously submitted and incorporated herein as Reference 5.  Details pertaining to the surface water 

management features designed as part of Trench 13 are included in Reference 16. 

The run-on control ditches are inspected annually to ensure that the design capacity is maintained.  

Necessary maintenance activities will be conducted to ensure that the system's capacity is not reduced 

by accumulated debris or obstructions. 

11.3.13 Run-off Control 

With the run-on control measures in place at the facility, the only water expected to come in contact with 

the waste in the disposal unit is direct rainfall.  No run-off is expected from the disposal unit since 

precipitation within the Trench is evaporated naturally or collected by the unit's leachate collection and 

removal system.   

Precipitation that falls outside of the above-grade berms is captured by the run-on control system and 

prevented from contacting waste. 
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11.4.0 Liners and Leachate Collection System Description 

11.4.1 Liner Components Description 

As stated previously, Trench 11 was closed in 2013, Trench 12 is the active landfill disposal unit and 

Trench 13 is the future landfill operation at the facility.  Descriptions of the Trench 11 liner system are 

retained within this report for historical reference. Each of the landfill units employ liner and leachate 

collection systems equivalent to the Hazardous and Solid Waste Amendments (HSWA) of 1984 as 

Minimum Technological Requirements (MTR) to prevent the migration of hazardous wastes from land 

disposal units to groundwater and the surrounding environment.  These liner systems meet the MTR 

performance standards and incorporate several liner design features tailored to site-specific arid 

environment conditions, and offer a level of protection equal or superior to the MTR requirements.  The 

design features for Trench 12 were previously submitted in References 3, 4 and 14 and are included 

herein by reference.  The design features for the Trench 13 liner system are identical to the Trench 12 

liner system and are included in Reference 16. 

The flexible membrane liner (FML)/Composite double liner system for both Trenches 12 and proposed for 

Trench 13 is depicted in the design drawings included in References 1, 3, and 16), and are summarized 

herein for convenience.  The liner system is comprised of the following elements (described from top to 

the bottom). 

 Trench 12 and Trench 13: 11.4.1.1

 Upper 18 inches of Operations Layer - Clean soil and/or select waste to protect the underlying 

liner components from heavy equipment or operations that could damage the liner.  This material 

can have larger particles (e.g., up to 6 inches in diameter) provided they are encompassed in a 

soil matrix.  No large or angular elements, debris or drums are to be placed in this layer; 

 Lower 12 inches of Operations Layer - Small particle size (limited to 1-inch minus) clean soil 

and/or select waste to protect the underlying liner components from heavy equipment or 

operations that could damage the liner.  No large or angular elements, debris or drums are to be 

placed in this layer.  The soil consists of 12” of material in the bottom and sidewalls; 

 Primary leachate collection/removal system - Drainage geocomposite; 

 Primary synthetic liner - HDPE geomembrane; 

 Secondary leak detection/collection/removal system - Drainage geocomposite; 

 Secondary synthetic liner –  HDPE geomembrane; 

 Geosynthetic Clay Layer (GCL) – A low-permeability component of the secondary liner system; 

and 

 Prepared fine-grained soil subgrade – Thickness and hydraulic conductivity, as outlined in 

Reference 14 and Reference 16. 
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 Synthetic Liners 11.4.1.2

The synthetic liners installed in Trench 12 and proposed for Trench 13 are made of HDPE materials 

manufactured specifically for liquid containment.  Manufacturer's resistance and strength data, as well as 

EPA SW-846 Method 9090 laboratory data for leachate, indicate that HDPE materials are resistant to a 

wide range of chemicals likely to be disposed at the facility.  Method 9090 data demonstrating that the 

properties of the HDPE liner are not impacted by exposure to the waste and waste leachate were 

previously submitted and are included in Reference 6.  These data correspond to testing conducted at a 

company-owned facility in Texas, but are representative of the conditions at the USEN Facility in that the 

type of wastes managed by both facilities is similar. 

 Soil Liners 11.4.1.3

Trenches 12 and 13 use a combination of compacted soil and a GCL element on the Trench floor.  On 

side slopes, only the GCL will be used.  The compacted soil layer is fine-grained soil screened from 

native materials and has a hydraulic conductivity specification of <1 x 10-5 cm/sec.  This material is used 

on the Trench floor and beneath leachate collection sumps. 

11.4.2 Leachate Collection System 

 Trench 11 11.4.2.1

Trench 11 was closed in 2013 and is in Post Closure Care.  As part of Post Closure Care, leachate 

monitoring, reporting, and removal is done in accordance with the Response Action Plan (RAP), 

Appendix B. 

The Trench 11 double liner system incorporates a primary and a secondary LCRS.  The primary LCRS is 

located above the primary liner, and is designed to collect and allow removal of liquids within the Trench.  

The secondary system is located between the two (2) liners, and its main function is to provide detection 

and removal of any leakage through the top liner.   

The system was designed so that the south part of the Trench is served by one pair of collection sumps 

(Sump C1 for the collection system and D1 for the detection system), while the north part of the Trench is 

served by another pair of sumps (Sumps C4 and D4).  By dividing the collection areas, the capacity 

requirements of the drain, the distance to the sump, and the contact time for leachate were minimized.  

The Trench's benches were also provided with sumps:  C2/D2 and C3/D3.  Sump C2 was closed in 1991 

while retrofitting the sump risers. 

The primary collection and transport mechanism of the LCRS is a HDPE drainage geonet layer covered 

by a geotextile (to prevent clogging), draining at a 2% slope to gravel-filled sumps.   
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The drainage net flows to a trapezoidal gravel-filled sump sloped at 1% to a low point where a pipe riser 

will facilitate leachate monitoring and/or removal.  The drain was completely surrounded by a geotextile 

layer with a minimum thickness of 100 mils, folded in areas adjacent to the liner where the gravel was 

found to be extremely angular. 

Ten-inch HDPE diameter pipes with a standard dimensional ratio (SDR) of 17 were initially installed as 

risers.  This provided a wall thickness of 0.632”, an appropriate thickness to withstand the forces applied 

during Trench operation.  The riser pipe was extended in 5’ to 10’ increments as the level of waste in the 

Trench increased, using prefabricated sections that were flanged and bolted (or otherwise connected) 

together. 

The design of the Trench's leachate collection and detection system is illustrated on the design plans that 

were previously submitted and are included herein by reference. 

Obstruction of Trench 11 risers required rehabilitation during the fall of 1991.  All risers, with the exception 

of C4 and D4, were retrofitted by placing a steel pipe inside the HDPE pipe.  The risers are extended as 

necessary to accommodate the above-grade waste disposal of Trench 11. 

The level of liquid in the LCRS sumps is monitored in accordance with the requirements outlined in 

Section 4 of the Trench 11 Response Action Plan (Appendix B), and the presence and level of liquids is 

recorded in a log (an example log is provided in Appendix A).  Measurement of the liquid level is 

performed by lowering a water measurement tape down the riser until the presence of liquid is indicated, 

such as by a sound or light.  The level is determined by subtracting the difference between the known 

depth to bottom of the sump riser, and the tape measurement. 

As described in the Response Action Plan (RAP), Appendix B, pumping is initiated when 18” (vertical) of 

liquid is measured in the sump.  This avoids backup of liquids into the drainage layer.  If liquid is detected 

at > 18”, the sump will be pumped until the liquid level is < 18”.  The total amount of liquid removed is 

recorded on the log. 

Every time the volume of leachate in the sumps reaches pumping levels, USEN evaluates the detection 

for potential exceedance of the Action Leakage Rates (ALRs) specified in the RAP.  A detailed 

description of the procedures to be followed in the event of an ALR exceedance is contained in the RAP.  

 Trench 12   11.4.2.2

Three (3) sumps collect liquids draining from discrete portions of the Trench 12 cell floor and sidewalls.  

40 CFR §264.301(c)(2) requires the facility to collect and remove leachate from the landfill during the 

active life and post-closure care period.  Pumps located within a perforated riser pipe in the LCRS are 
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used to remove liquids at each sump.  USEN removes accumulating leachate to ensure that the head on 

the primary liner does not exceed 1.0 foot. 

Three (3) sumps are also installed in the LDS to collect liquids draining from discrete portions of the leak 

detection layer in the Trench 12 cell floor and sidewalls.  40 CFR §264.301(c)(4) requires the facility to 

collect and remove pumpable liquids found in the LDS sumps to minimize the head on the bottom liner.  

"Pumpable liquids" are defined in the RAPas liquid that can be reasonably pumped out of the sump based 

on sump dimensions and pump operating levels for automated pump systems.  Pumps located within a 

riser pipe connected to a perforated collection pipe in the LDS are used to remove pumpable liquids at 

each sump. 

The results of this monitoring (depth of leachate in the sump, volume of leachate removed if pumping is 

required, and pumping time) are recorded in the sump monitoring log maintained for each Trench 12 

LCRS and LDS sump.  Monitoring requirements and actions to detected leachate are defined in the RAP 

contained in Reference 14. 

 Trench 13 11.4.2.3

 Five (5) sumps will collect liquids draining from discrete portions of the Trench 13 Phase floor and 

sidewalls.  40 CFR §264.301(c)(2) requires the facility to collect and remove leachate from the landfill 

during the active life and post-closure care period.  Pumps that will be located within a perforated riser 

pipe in the LCRS will be used to remove liquids at each sump.  USEN will remove accumulating leachate 

to ensure that the head on the primary liner does not exceed 1.0 foot. 

Five (5) sumps also will be installed in the LDS to collect liquids draining from discrete portions of the leak 

detection layer in the Trench 13 cell floor and sidewalls.  40 CFR §264.301(c)(4) requires the facility to 

collect and remove pumpable liquids found in the LDS sumps to maintain less than 1.0 foot of head on 

the bottom liner.  Pumps located within a riser pipe connected to a perforated collection pipe in the LDS 

will be used to remove pumpable liquids at each sump. .  Monitoring requirements for Trench 13 and 

response actions to detected leachate are defined in the Trench 13 RAP, contained in Reference 16. 

11.4.3 Liner System Location Relative to High Water Table 

The water table in the vicinity of Trenches 11, 12, and 13 is located approximately 285 feet to 310 feet 

below ground surface (bgs).  Groundwater elevations recorded since 1988 do not indicate significant 

variations over time.  The distance between the water table and the liner system is expected to be over 

200 feet at all times. 
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11.4.4 Liner System Exposure Protection 

The Trench 12 and 13 design uses a sacrificial HDPE layer as protection for the primary liner.  The 

sacrificial HDPE layer will be inspected periodically, and repaired or replaced as necessary until it is 

completely covered.  The purpose and functionality of this sacrificial layer is described in the respective 

Trench 12 and Trench 13 Landfill Engineering Reports. 

11.4.5 Loads on Liner System 

The liner system is subjected to loads from both static and dynamic sources during construction, 

installation, and over the life of the facility.  The following static loads are anticipated on-site: 

 Self-weight during installation 

 Anchor trench capacity 

 Vertical load of fill and cap 

 
The following dynamic loads also are expected: 

 Uplift pressures from wind loads 

 Thermal expansion and contraction of liner 

 Equipment traffic 

 Post-closure settlement of the cap 

Analyses of each of these loads on the Trench 12 and 13 liners were performed as part of the cell design 

(References 14 and 16).  The analyses demonstrated that the construction design of the Trench was well 

within the material limits.   

11.4.6 Liner System Foundation 

Since 1961, extensive investigations of the subsurface soils have been conducted at the USEN Facility.  

Detailed discussion of the foundation materials is provided in the following documents, most of which 

have been previously submitted to the NDEP. 

 Exploratory Boring and Monitoring Well Installation Program at the US Ecology RCRA Facility in 

Beatty, Nevada, The Mark Group, Report No. 88-2107, 1989. 

 Drilling, Sampling and Installation of Two Monitoring Wells at the US Ecology, Inc., Beatty, 

Nevada Facility, Rad Site, Geraghty and Miller, Inc., Report No. NV01201, 1990. 

 Drilling and Installation of Six Monitoring Wells at the US Ecology, Inc., Beatty, Nevada Facility 

Chemical Site, Geraghty and Miller, Inc., Report No. NV01203, 1991. 

 Completion Report Vadose Zone Monitoring Well 500 and 501, Beatty, Nevada, IT Corporation, 

Report No. 244266, 1991. 
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 Sediment Properties and Water Movement Through Shallow Unsaturated Alluvium at an Arid Site 

for Disposal of Low-Level Radioactive Waste near Beatty, Nye County, Nevada, U.S. Geological 

Survey, Water Resources Investigations Report 92-4032, 1992. 

 Geotechnical Investigation for Trench 12 at the US Ecology Hazardous Waste Management 

Facility, Beatty, Nevada, Grant Environmental, 1994. 

In addition, a geotechnical investigation was completed in support of the design for Trench 13.  The 

Trench 13 geotechnical investigation is included with the Trench 13 Landfill Engineering Report 

(Reference 16).  The following sections provide a summary of the results of these subsurface 

investigations. 

 Geologic Setting 11.4.6.1

The USEN Facility is located in the Amargosa Desert basin.  The basin was formed by normal block 

faulting, which displaced the surrounding rock strata upward relative to the crustal block underlying the 

valley.  This tectonic process and subsequent erosion created the current topography, which is 

characteristic of the entire basin and range province.  Subsequent erosion of the uplifted areas has filled 

the basin with sedimentary deposits, which reach a maximum depth of approximately 1,000’ near the 

center of the basin. 

 Type of Bedrock 11.4.6.2

Sedimentary, metamorphic and igneous rocks make up the fault block mountain ranges to the north, east 

and west of the Amargosa basin.  Similar rock formations also underlie the unconsolidated sediments 

found on the valley floor.  The sedimentary and metamorphic strata contained in these formations are 

Precambrian and Paleozoic in age while the igneous rocks formed during the Tertiary period. 

 Type of Subsurface Soils 11.4.6.3

The subsurface soils are primarily alluvial in origin, having formed during the Tertiary and Quaternary 

periods from sediments deposited in alluvial fans, debris flows, streambeds, dunes, and lake or marsh 

beds.  As a result of the varied depositional mechanisms, the subsurface soils exhibit a wide range or 

shapes, sizes and mineralogical origins.  

The alluvial fan deposits extend into the basin from each side to form bajadas or broad fan-shaped plains.  

Near the center of the basin, intermittent prehistoric lakes or marshes are indicated by extensive deposits 

of subsurface clays and silts.  These fine-grained deposits typically inter-finger with the surrounding 

alluvial fan deposits.  Playa or dry lake bed deposits are also found in the central basin area.  Fluvial and 

aeolian depositional processes have typically dominated since the end of the Pleistocene and at other 

times between periods of lake bed or playa deposition. 
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 Depth of Subsurface Soils 11.4.6.4

Recent subsurface soil investigations have extended to depths > 650 feet below ground surface (ft bgs).  

These borings were generally advanced specifically for the installation of monitoring wells within the 

unconsolidated alluvial sediments.  A rotary drill exploration boring in July 1962, completed at the site 

water well may have penetrated bedrock.  The following table summarizes the visual observations of the 

drill cuttings made by Vincent P. Gianella. 

Summary of Gianella Log 
Predominant Material Thickness (feet) Depth to Bottom (feet) 

Silt 22 22 
Fine to Coarse Gravel with Boulders 80 102 
Boulders with Clay 15 117 
Small Gravel with Clay 30 147 
Boulders with Clay 14 161 
Orange to Brown Clay 45 206 
Clayey Gravel with Boulders 59 265 
Brown, Yellow and White Clay with Gravel 61 326 
Boulders with Clay 14 340 
White and Brown Clay with Boulders 95 435 
Boulders with Clay 132 567 
Gray Metamorphic Rock  8 575 
More recent investigations have encountered soil formations to depths of 650’.   

 Hydrogeologic Conditions 11.4.6.5

Extensive hydrogeologic investigations have been conducted at USEN since 1988 to better define the 

physical properties and the hydraulic and hydrologic characteristics of the soil deposits.  Following is a 

summary of the results of these previous investigations.  Detailed discussions of the site hydrogeology 

are contained in the following documents previously submitted to NDEP. 

 Exploratory Boring and Monitoring Well Installation Program at the US Ecology RCRA Facility in 

Beatty, Nevada, The Mark Group, Report No. 88-2107, April 1989. 

 Drilling, Sampling and Installation of Two Monitoring Wells at the US Ecology, Inc., Beatty, 

Nevada Facility Rad Site, Geraghty and Miller, Inc., Report No. NV01201, 1990. 

 Drilling and Installation of Six Monitoring Wells at the US Ecology, Inc., Beatty, Nevada Facility 

Chemical Site, Geraghty and Miller, Inc., Report No. NV 01203, 1991. 

 Beatty RCRA Facility Investigation Report, US Ecology, April 1992. 

Recent investigations have identified alluvial deposits to a depth of ~300 feet to 350 feet, composed 

primarily of gravelly sands with poorly-sorted gravel or sand deposits in discontinuous intervals.  The 

alluvial deposits are generally underlain by 50 feet to 150 feet of silt, clay and indurated deposits that act 

as a barrier to the downward flow of water.  An upper saturated zone occurs near the contact between the 

overlying alluvial deposits and the underlying silt, clay and indurated deposits.  A second aquifer has 
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been identified in the sandy gravel formation that underlies the silt and clay deposits.  The sandy gravel 

deposits generally become coarser with depth. 

The depth to top of the saturation, as measured from the ground surface, is approximately 285’ on the 

north side of the site and greater than 360 feet at the southwest corner of the low-level radioactive waste 

(LLRW) site.  The interbedded clays and silts encountered beneath the saturated zone effectively 

separate the upper saturated zone from the lower aquifer located in the sandy gravel formation.  The 

lower confined aquifer is located at depths below 380’.  Thickness of the lower aquifer is estimated to be 

>250 feet on the southern side of the site.  The piezometric level measured in the lower aquifer indicates 

a confined condition.  

No significant changes in the piezometric level of the water table on-site have been observed since the 

monitoring program was initiated.  The seasonally highest groundwater level is more than 200 feet below 

the lowest point of any of the disposal Trenches. 

 Description of Foundation Soils 11.4.6.6

Sampling of the subsurface materials at foundation depth was conducted by Converse Consultants in 

1984 (Reference 8, previously submitted).  Further sampling and testing of the foundation depth soil was 

performed by Law Engineering (Law) in 1980 (Reference 9) and 1981 (Reference 10), Mark Group in 

1989 (Reference 11), Geraghty and Miller in 1991 (Reference 12), Grant Environmental in 1994 

(Reference 13), and AquAeTer in 2015 (Reference 16).  The following sections are a summary of the 

information contained in those reports. 

The foundation soils at the facility consist primarily of extensive deposits of sand, gravelly sand and sandy 

gravel.  In accordance with the Unified Soil Classification System (USCS), the foundation soil has been 

classified primarily as SM (Silty Sand), SP (Poorly Graded Sand) and SW (Well-Graded Sand).  In 

localized zones, SC (Clayey Sands), GC (Clayey Gravels), and GW (Well-Graded Gravels) have been 

identified.  Thickness of the individual beds within the foundation soil range from a minimum of 1 foot to 

less than 20 feet. 

11.4.6.6.1 Index Properties of Foundation Soil   

The grain-size analyses (ASTM D-422) indicate the foundation soils contain between 0% and 

19% soil fines (minus #200 sieve) with more than half of the samples generally displaying fines 

between 4% and 14%.  The sand-sized particles (minus #4 sieve, plus #200 sieve) ranged 

between 10% and 84%.  In general, the percentage of sand-sized particles displayed a gradual 

decrease with depth.  The percentage of gravel-size particles (plus #4 sieve) ranged widely from 

12% to 90% with more than 75% of the values in the range of 20% to 60%.  In most instances the 

samples displayed a gradual increase in gravel content with depth. 
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Atterberg limits tests (ASTM D-4318) were not performed on samples obtained from the 

foundation soils.  In general, these samples were granular and non-plastic, having < 20% fines 

(minus #200 sieve) with most samples exhibiting < 12% fines. 

A mineralogic evaluation using petrographic microscopy and x-ray rate diffraction indicated the 

foundation soils consist primarily of volcanic rock fragments with various amounts of basalt, 

quartz and feldspar.  Locally, the soil also contains minor amounts of calcite and claystone 

fragments.  Claystone and agglomerates of clay and calcite were also observed.  The results of 

the x-ray diffraction techniques indicated the fine-grained portion of the foundation soils consist 

primarily of montmorillonite (35% to 40%), quartz (20% to 25%), sanidine (20% to 30%), illite 

(trace to 15%), cristobalite (0% to 10%), and kaolinite (trace). 

The foundation soil wet bulk density (ASTM D-2937), determined by the Mark Group, Inc., ranged 

from a minimum of 90.0 pounds per cubic foot (PCF) to a maximum of 124.2 PCF.  The average 

wet bulk density was 108 PCF.  The dry bulk density ranged from 83.7 PCF to 112.9 PCF, with 

an average value of 91 PCF.  Consistently higher bulk density values were determined from the 

samples obtained by Geraghty and Miller where wet bulk density values ranged from 105.2 to 

128.9 PCF with an average value of 118.5 PCF.  The dry bulk density for the same samples 

ranged from a minimum of 82.3 PCF to a maximum of 119.8 PCF, for an average value of 110.4 

PCF. 

The moisture content (ASTM D-2216) of the foundation soil was generally between the ranges of 

6 to 10% by weight for the granular samples taken above the saturated zone.  As expected, fine-

grained samples from below the saturated zone generally exhibited moisture contents >30%.  

11.4.6.6.2 Engineering Properties of Foundation Soil 

Standard Penetration Tests (SPT) were performed by Law in 1980-81 during installation of Observation 

Wells #101 – 107 and by AquAeTer for the 2015 geotechnical investigation.  The "N-values" (blow-

counts/ft) of sampler penetration for the samples of the subsurface soil ranged from low values (30 or 

less) for samples obtained near the groundwater surface in the non-cemented material to values 

exceeding 100 blows/foot in the deeper soil.  N-values exceeding 100 for less than six inches of 

penetration were recorded at several boring locations.  N-values of this magnitude are indicative of very 

dense and indurated coarse-granular soil or large gravels. 

Unconfined compression strength tests (ASTM D-2166) were performed on block samples from the 

sidewalls of Trenches 10 and 22 with values ranged from 77 psi to 175 psi, with an average of 130 psi.  

Strengths in excess of 55 psi are generally considered indicative of hard fine-grained soils. 
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Shear strength testing (ASTM D3080) of recompacted surface soil were done by AquAeTer for Trench 12 

and Trench 13 surface soil replacement.  The native soil materials tested to represent compacted soil 

used to replace removed low-cohesion surface soil had shear strengths averaging about 300 pounds per 

square foot (PSF) and angles of internal friction of 35 degrees. 

Field infiltration tests were performed on five (5) different type samples from USEN.  The sample types 

included the undisturbed desert surface, the bottom of Trench 10, dry uncontrolled compacted fill, 

moistened controlled compacted fill and the well-cemented layer located at a depth of 6 to 8 feet below 

the surface.  The field infiltration rates ranged from 3.5 x 10-5 cm/s corresponding to a sample from the 

well-compacted layer to 1.3 x 10-3 cm/s for a sample tested on the undisturbed desert surface.  At the 

bottom of Trench 10, field infiltration rates of 6.1 x 10-4 cm/s were recorded. 

Laboratory falling head permeability tests were performed on samples representing the undisturbed 

desert surface, the bottom of Trench 10, dry uncontrolled compacted fill, and moistened controlled 

compacted fill.  The laboratory permeability values ranged from 3.1 x 10-5 cm/s for the samples of dry 

uncontrolled compacted fill to 3 x 10-3 cm/s for the undisturbed sample obtained from the desert surface.  

Samples obtained from the bottom of Trench 10 yielded values of 1.3 x 10-5 cm/s and 5.2 x 10-4 cm/s. 

Compressibility of the foundation soil was not determined directly, however, the compressibility of the 

foundation soil should be minimal as of result of the coarse texture, consistency and degree of 

cementation exhibited by the soil.  The classification test results indicate the foundation soils are primarily 

comprised of coarse-grained soils and SPT results indicate the foundation soils are very dense to strongly 

cemented or indurated.  These two (2) factors tend to minimize the compressibility of foundation soils and 

any compression or settlement that does occur should occur readily upon application of the load. 

 Bearing Elevation of Waste Trench 11.4.6.7

The foundation of Trenches at USEN consist of extensive deposits of alluvial soils comprised primarily of 

sand, gravelly sand and gravel.  Results of previous investigations indicate the upper layer of the alluvial 

deposits extend to approximately 600 ft bgs beneath the ground surface.  The depth of the waste 

Trenches is less than 80 ft bgs, which indicates that the bearing elevation of the waste Trenches will be 

well within the extensive alluvial deposits, and well above the groundwater level. 

 Engineering Analysis 11.4.6.8

Settlement of the foundation system should be minimal because of the granular texture and very dense 

consistency of the foundation soil.  Because of the granular consistency, any potential settlement should 

occur upon application of the load.   
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Similar to the previous discussion concerning settlement, the foundation soil will exhibit a relatively high 

bearing capacity.  The granular texture of the soil, coupled with the very dense consistency, will greatly 

minimize the potential for a bearing capacity failure. 

Law performed a stability analysis for proposed steep side slopes of disposal trenches in 1981.  Law 

concluded that an adequate factor of safety (equaling or exceeding FS = 1.5) would be provided in 90 ft 

deep trenches with 60 percent side slopes.  The analysis was performed using conservative values for 

cohesion (cementation).  Using a more realistic evaluation of cementation, Law further concluded that a 

factor of safety of >2.0 could be achieved. 

The slope stability analysis (Reference 13, previously submitted) of the below-grade portion of Trench 12 

examines the sidewalls as continuous slopes, without benches.  The analysis used the PCSTABL 

program and indicated the safety factor for the different slope orientations (north, south, east and west) 

ranged from 1.74 to 2.51 using the soil parameters recommended by Grant Environmental. 

A slope stability analysis (Reference 16) also was done as part of the design of Trench 13.  The computer 

modeling program WinSTABL Version 3.00 (2002), using the Modified Bishop Method of analysis, was 

used to assess slope stability.  The evaluation determined the excavation side slopes were acceptably 

stable under static conditions and conditions representing earthquake generated maximum horizontal 

acceleration of 0.42g. 

Excess external hydrostatic pressure is not a concern because of the granular texture of the foundation 

soil and the significant depth to the zone of saturation.  The granular alluvial deposits comprising the 

foundation soil are generally free-draining and should not allow the buildup of excess hydrostatic 

pressures.  The zone of saturation exceeds 200’ below the bottom of the waste trenches.  

The build-up of gas pressure beneath the waste Trench is unlikely because of the granular consistency of 

the soil and the high permeability of the formation.  U.S. Geological Survey (USGS) data indicate that soil 

gas pressure within the Beatty foundation soil fluctuates with changes in the barometric pressure at the 

surface.  With increasing depth, the pressure fluctuations are dampened but still indicate an 

interconnection to the ground surface. 

USEN is located in the Basin and Range Province in Zone 3, an area of active seismicity.  Between 

September 4, 1868, and August 4, 1992, a total of 23,764 seismic events were recorded by the USGS 

National Earthquake Information Center, within a 200 kilometer radius of the site.  An event with an 

estimated magnitude of 8.0 (Richter Scale) occurred in 1872 about 78 miles west of the site in the Owens 

Valley of California.  Recent earthquakes of unrecorded magnitude occurred in 1964 and 1968 within 1.2 

miles and 6.2 miles of the site, respectively. 
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An active fault (i.e., fault with movement more recent than the previous 10,000 years) is not known to be 

located within 200 feet of Trench 12 or the proposed Trench13 disposal area.  The Cararra Fault is known 

to cross that USEN Site and is mapped in the Trench 13 area.  The Cararra Fault does not show 

movement in Quaternary sediments and recurrence is greater than 10,000 years (Reference 17). 

Several seismic events occurred during a 2-week period in the summer of 1992.  The largest event during 

that time period was a magnitude 5.5 seismic event (Richter Scale) that occurred 22 miles west of the site 

on June 29, 1992.  Although damage was reported near the epicenter, no damage was observed on-site 

during this event or during the half dozen smaller events that occurred over the following days. 

Although USEN is located in an active seismic region, the probability of a seismic event occurring with 

sufficient magnitude to cause damage to waste Trenches is remote.  However, as required by applicable 

regulations, slope stability analyses consider possible seismic events. 

Localized subsidence of the natural ground surface because of internal erosion or solution activity has not 

been observed within the vicinity of USEN.  The lack of appreciable precipitation and near surface 

groundwater flow coupled with the granular texture of the soil has greatly reduced the potential for internal 

erosion or piping, which could lead to surface subsidence. 

11.4.7 Constructions and Maintenance 

Material and construction specifications for all components of Trench 12 liner system are provided in the 

Reference 3, 4, and 14.  Trench 13 specifications are included in Reference 16.  A listing of the specific 

information requirements addressed by the specifications is provided below. 

 Preparation of the liner system foundation, including a description of the procedures to be 

followed in preparing the supporting areas for the liner system; 

 Procedures for installation of the soil components of the liner system; 

 Procedures for installation of synthetic liner, including: 

o The inspection of synthetic liner bed for material which could puncture the liner, and 
removal of such material; the synthetic liner placement, and procedures for protection of 
the liner system before and during placement of material on top. 

o Techniques to bond liner seams are described. 

o Procedures for protection of the liner before and during placement of material on top of 
the liner are described. 

o Protection of the liner during operations is accomplished by restricting the minimum traffic 
loads imposed on the synthetic liner and leachate collection system until sufficient cover 
has been placed.  To prevent mechanical damage or displacement of the liner, at least 
30 inches of operations layer is placed prior to loading by tracked vehicles. 

 Installation of leachate collection and detection systems, including the drainage layer, piping, and 

filter layers; 
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 Quality Control program; and 

 Liner Repair Methods. 

11.5.0 Above-Grade Design 

The configuration of the above-grade disposal structure was designed to accomplish the following: 

 Allow waste within the above-grade structure to remain within the boundaries of the Trench’s 

Horizontal Control Limit (HCL); 

 Allow stable, low maintenance slopes; and 

 Allow construction using conventional earthwork equipment. 

Trench 11 no longer accepts waste, was closed, and a final cover installed in 2013.  The use of an 

alternate final cover on Trench 11 and planned for use on Trench 12 (Reference 15) was given 

conditional approval by NDEP in 2009.  Final approval of the alternate cover is based on the findings of a 

performance drainage lysimeter.  The alternative final cover is included in the design for Trench 13 

(Reference 16). 

The design of Trench 12 above grade waste placement includes waste and final cover slopes of 2H:1V 

extending approximately 10 feet above grade at the HCL and then a transition to a slope of 3H:1V.  The 

waste will have a maximum elevation of 2857 ft NAVD88 and the final cover will have a maximum 

elevation of 2860 ft NAVD88.   

As waste placement proceeds above grade in Trench 13 the waste limits shall be offset from the HCL and 

contained, as illustrated in the Trench 13 design drawings (Reference 16).   

The alternate final cover includes an Interim Cover and a Final Cover.  The Interim Cover is a lightly 

compacted native soil layer that provides waste containment during disposal operations and, in 

conjunction with the Final Cover layer, retards the downward movement of infiltrating water by providing 

temporary water-storage, which allows stored water to be returned to the atmosphere by evaporation and 

plant transpiration.  This lower layer will be at least 12-inches (1.0 foot) thick and extend across the cover 

to the natural ground surface on all sides of the Trenches.  The Final Cover is the upper layer and is a 

lightly compacted soil that resists erosion and, in conjunction with the Interim Cover layer, retards the 

downward movement of infiltrating water by providing temporary water-storage, and allowing stored water 

to be returned to the atmosphere by evaporation and plant transpiration.  This Final Cover layer will vary 

in thickness to allow the cover to be shaped; however, the layer will be least 24-inches (2.0 feet) thick.  

This layer will extend across the cover to the natural ground surface on all sides of the Trenches. 
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The above-grade design for Trench 12 (References 3 & 4, and 15) and Trench 13 (Reference 16) 

incorporates slope stability analyses. 

  

11.5.1 Foundation Design 

The northern and southern compacted fill berms of Trench 11 are constructed over below-grade wastes, 

and the remaining compacted fill berms (e.g., the eastern and western berms) are constructed over 

natural ground.  Where the berm foundation consists of buried waste materials, these materials typically 

consist of about 50% to 60% buried waste and 40% to 50% sand and gravel backfill.  Post-construction 

settlement or subsidence is not expected to be a significant problem for the berms founded on waste for 

the following reasons: 

1. Waste materials beneath the above-grade facility are predominantly solid wastes; 

2. The sand and gravel backfill is dry and tends to flow between containers, thus decreasing 
void space in the fill; 

3. Most settlement will occur before the above-grade berms are constructed; and 

4. Unlike clay soils, sands and gravels do not settle appreciably after initial placement and 
loading. 

Settlement also is not expected to be a concern for berms founded on natural ground (e.g.; west & east 

berms).  However, slope stability analyses indicate the loose sand layer that forms the natural surface 

material might affect the berm & final cover outer slope stability on the west side.  In this area, the loose 

sand was removed, except where the trench liner already is present, and replaced with a compacted soil 

fill.  The loose sand layer is not a concern for the east side berm and final cover that overlap the existing 

covers of Trench 10 and the Trenches 1 to 9 area.  Differential settlement is not a concern since no 

berms founded partially on waste and partially on natural ground are included in the design. 

The design for Trench 12 incorporates the foundation design for the above-grade berms.  Above-grade 

berms founded on waste on the north and west sides of Trench 12 will be low (typically, <10’ high) and, 

as such, subject to relatively little settlement.  The higher berms intended for use on the south side of the 

Trench will be founded on native materials, and, as for similar Trench 11 above-grade berms founded on 

native soil, subject to minimal settlement.  No above-grade berms are planned for the east side of Trench 

12 where above-grade waste disposal will be continuous with above-grade waste disposal in Trench 11. 

Trench 13 foundation analyses and above grade berm requirements are outlined in the respective Landfill 

Engineering Report (Reference 16). 
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Figure 11-1  Landfill Units  
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Figure 11-2  Surface Water Run-on and Run-off Control Features 
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APPENDIX 11-A  
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APPENDIX 11-B  
RESPONSE ACTION PLAN TRENCH 11 
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APPENDIX 11-C  
RESPONSE ACTION PLAN TRENCH 12 
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APPENDIX 11-D  
EPA MEMO FOR LEACHATE AS DUST SUPPRESSION 
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SECTION 13 
ENVIRONMENTAL MONITORING PLAN 

 

13.1.0 OVERVIEW OF ENVIRONMENTAL MONITORING DATA 

The US Ecology Nevada environmental monitoring system presently includes data from 

three sources: 

• 23 groundwater monitoring wells, 

• 7 pairs of leachate sumps, and  

• A soil gas extraction well 

The groundwater monitoring system presently uses eighteen wells in the Upper Water-

Bearing Zone to monitor quarterly for releases from landfill Trenches 11 and 12, and 

from the pre-RCRA Solid Waste Management Units (SWMUs), including Trenches 1 

through 10.  Additional wells will be installed in conjunction with the development of 

Trench 13.  Water levels are measured in all wells at the time of each monitoring event 

to determine groundwater gradients.  Samples are collected and analyzed for 

constituents as specified in the facility permit and as delineated below.  

Leachate from Trench 11 and Trench 12 is sampled quarterly from all sumps that have 

sufficient pumpable liquids and analyzed for specified constituents. Leachate monitoring 

establishes a baseline of constituents present in leachate for comparison with 

groundwater monitoring data in the unlikely event of a release. In addition, leachate 

levels and pumping volumes are recorded and analyzed for compliance with permit 

conditions, and to assess the overall effectiveness of the leachate collection and 

detection sumps.  Leachate data will also be used to assess the performance of 

alternative covers permitted for Trench 12. 

Organic vapors have been detected in the vadose zone located under the facility, and a 

Soil Vapor Extraction (SVE) system has been installed to remove organic vapors. 
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Extracted vapors are pumped through a carbon filter and monitored daily with a 

calibrated Photo ionization Detector (PID) that tests for volatile organic compounds 

(VOCs) exiting the filter system. In addition, weekly PID readings are recorded from a 

point between the wellhead and the carbon filter, and a summa canister sample is 

collected annually to quantify all constituents in the vadose zone.  The performance of 

the SVE system is evaluated through monitoring of groundwater for selected VOCs. 

With the proposed Trench 13 landfill, USEN plans to add five (5) additional POC 

groundwater monitoring wells -- MW-331, MW-332, MW-333, MW-334, and MW-335, 

and one additional background well-- MW-328.  Monitoring wells MW-331, MW-332, 

and MW-328 will be installed and sampled to obtain 3 sets of background analytical 

data prior to disposal of waste in the initial phase of Trench 13. MW-331 is located 

downgradient of the Phase A leachate sump and MW-332 is located downgradient of 

the Phase B leachate sump. MW-332 will be installed during the initial phase of landfill 

development to identify the groundwater flow direction.  MW-332 will not serve as a 

compliance well until Phase B is constructed and waste placement commences therein.  

Subsequently, analytical sampling in MW-332 will be suspended, temporarily, after the 

initial 3 sets of samples for background analytical data are obtained.  Compliance 

sampling in MW-332 will commence when Phase B is placed into service.  MW-333 will 

be installed and sampled over a period of 3 quarters prior to any waste placement in 

Phase C.  MW-334 and MW-335 will likewise be installed and sampled in advance of 

landfill operations in Phase D and Phase E, respectively.   

The location of MW-328 will be up-gradient of and near the northeast corner of Trench 

13, and cross-gradient from other site sources.  The locations of the new monitoring 

wells are identified in Figure 13-3. 

Figure 13-3 also shows three tentative wells (identified as TMW-329, TMW-336 and 

TMW-337) that will be considered. The necessity of these potential tentative wells will 

ultimately be evaluated based upon groundwater gradients, as development of the 

prescribed planned wells proceeds around the perimeter of Trench 13.   
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MW-327 lies in the future footprint of Phase E of Trench 13. One year prior to the 

beginning of construction of Phase E, when MW-327 will need to be abandoned, an 

evaluation will be made regarding the necessity of that monitoring well. Either it will be 

removed without replacement from the monitoring network, or a suitable new location 

will be selected for a replacement well. 

Trench 13 will be constructed in 5 phases.  Each phase includes a leachate collection 

and recovery system (LCRS) and leak detection system (LDS).  Upon full completion of 

Trench 13 the USEN environmental monitoring system will consist of at least: 

• 29 groundwater monitoring wells, 

• 12 pairs of leachate sumps, and  

• A soil vapor extraction well 

13.2.0 GENERAL HYDROGEOLOGY INFORMATION 

Numerous reports (Appendices A through F, References 1 through 5) contain 

information on site stratigraphy, physical and chemical properties of the vadose and 

upper saturated zones, and relationships with the confined gravel aquifer.  The following 

sections briefly review regional and site geology and hydrology. 

13.2.1 Regional and Site Geology 

The US Ecology Nevada (USEN) Facility is located in the Amargosa Desert basin which 

was formed by normal block faulting, which displaced the surrounding strata upward 

with respect to the crustal block underlying the valley.  This widespread structural 

process formed the characteristic topography of the entire Basin and Range province.  

Erosion of the uplifted areas, during and after their displacement, has filled the basin 

with a variety of sedimentary deposits.  These deposits have reached a depth of 1000 

feet in the center of the basin near Lathrop Wells. 

The sediments of the valley floor are unconsolidated to partly indurated and Tertiary to 

Quaternary in age.  Deposited as alluvial fans, debris flows, streambeds, dunes, and 
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lake or marsh beds, they exhibit a very, wide range of shapes and grain size 

distributions.  The mineralogy of the sediments varies widely as well, reflecting the 

diversity of their source rocks. 

Details on the nature of the unconsolidated strata beneath the facility have been 

determined from the various borings and well installations, which have been made since 

1961.  Extensive hydrogeologic investigations have been conducted at the site to 

determine the soil properties and hydrologic characteristics.   

Stratigraphic information derived from the site characterization and monitoring well 

installation programs for the RCRA disposal facility describe a sequence of deposits 

consistent with alluvial fan and playa depositional processes.  Deposits from the ground 

surface to a depth of approximately 300 feet beneath the RCRA facility are alluvial in 

nature.  The alluvial sediments are predominantly gravelly sands with poorly sorted 

gravel or sand deposits which occur in discontinuous intervals.  The gravelly sand 

extends deeper (approximately 350 feet below ground surface) at the southwestern 

area of the LLRW facility (Figure 3). 

Generally, the next 50 to 150 feet of deposits beneath the RCRA facility consist of silt, 

clay and indurated deposits.  The fine-grained sediments are typical of playa deposits 

and may change composition relatively quickly with depth. 

The silt-clay deposits were also observed in borings 001 and 002.  The upper surface of 

the silt-clay unit is relatively flat beneath the northern half of the RCRA facility and 

appears to deepen to the southwest beneath the LLRW facility. 

Drilling investigations indicate that the upper saturated zone occurs near the contact of 

the silt-clay and indurated sediments with the overlying gravelly sands.  The confined 

aquifer occurs in a sandy gravel formation underlying the silt-clay deposits. 

This sandy gravel generally becomes coarser as it extends to depths exceeding 650 

feet below ground level.  The deeper gravels, cobbles, and boulders represent a higher 

energy, fluvial environment. 
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13.2.2 Regional Groundwater Flow Patterns 

The surficial drainage area of the Amargosa Desert covers about 2600 square miles 

and is part of two regional groundwater systems (see Figure 13-3): 

These two groundwater systems converge in the Amargosa Desert and probably 

continue to the south into Death Valley.  Groundwater flow directions in the Amargosa 

Desert are generally to the southeast and southwest.  Summaries of previous work on 

regional groundwater flow in this part of Nevada can be found in Elliott (1982) and 

Feeney, et al. (1987).  Groundwater flow is controlled by alluvium, volcanic rock, and 

carbonate rocks.  Thick volcanic sequences associated with calderas of the Nevada 

Test Site and areas to the west become less significant to the south, and thick 

carbonate rock sequences are assumed to be present beneath the Amargosa Desert 

(Feeney et al., 1987). 

13.2.3 Site Hydrogeology 

13.2.3.1 Saturated Zone  

The degree of continuity of the hydrogeologic units beneath the site is illustrated 

in the cross-sections of Figures 13.5 and 13.6.  At the 300-series well locations, 

saturation begins near the top of a 50-150 foot thick sequence of partially 

cemented to well-indurated clays, silts and sand.  The depth to saturation from 

the ground surface ranges from near 285 feet on the north side of the site to > 

360 feet at the southwest corner of the LLRW facility (see Appendix A).  The 

interbedding of clays and cemented silts and sands at these depths serves to 

separate the upper saturated zone from the confined gravel aquifer beneath into 

discrete hydrogeologic units. 

The gravel aquifer is encountered beneath the fine-grained deposits at a depth of 

380 feet or more.  It consists of sandy gravel with some cobbles and boulders, 

and is > 250 feet thick at the southern boundary of the site.  The piezometric 

level measured in this aquifer occurs near 315 feet below ground surface, 

indicating a confined condition.  The groundwater gradient in both the upper 

saturated zone and confined gravel aquifer is to the south and southwest, 
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following the trend of the Amargosa Valley.  This gradient is consistent with 

regional data, as reported by Nichols (1987) and Kilroy (1991). 

Appendix A is a site plan showing water table contours in 2009.  Groundwater 

gradients increase to the south beneath the RCRA facility and are generally 

uniform to the southwest beneath the LLRW facility.  All wells and borings drilled 

to sufficient depth have encountered a confined gravel aquifer.  A piezometric 

contour map of the confined aquifer is provided as Appendix B.  Groundwater 

flow in the confined aquifer is generally to the south-southwest. 

Numerous studies have been conducted which estimate hydraulic conductivities 

and transmissivities for this facility.  Appendix C provides the calculations used to 

determine an average hydraulic conductivity for the upper aquifer of 6.63 x10-4 

feet/sec.  Hydraulic gradients based on March 1995 groundwater elevations 

range from 0.028 ft/ft on the eastern side of the facility to 0.058 ft/ft in the central 

to western portion.  Groundwater velocity estimates using March 1995 

information ranges from 5.3 x 10-5 ft/sec to 1.1 x 10-4 ft/sec (using an average 

effective porosity of 0.35, as calculated in Appendix C).  The measured hydraulic 

conductivities are consistent with samples lithologies and are considered 

representative of the upper saturated zone.  Lithologies vary both laterally and 

vertically; however, groundwater velocities will be predominantly near the low 

end of the range given, as a result of the high clay and silt contents of the upper 

saturated zone. 

Pumping test data from earlier studies (References 1 and 5) indicate the confined 

gravel aquifer has a transmissivity ranging from about 1,900 to 3,000 gpd/ft.  

Assuming these values are representative of the screened intervals of the 600-

series wells, and using gradients derived from Appendix B, a groundwater flow 

velocity of about 30-50 ft/year is considered typical of the confined aquifer 

(calculations are presented in Appendix C).  The heterogeneity of the sediments 

in the confined aquifer suggests somewhat smaller or larger velocities may be 

possible on a local scale. 
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13.2.3.2 Vadose Zone 

The thickness of the vadose zone beneath the USEN Facility varies from 285 

feet to > 360 feet.  The moisture contents of sediments in the vadose zone are, in 

general, < 10% by weight, as determined from core samples (Reference 1) and 

in-situ neutron probe measurements (Fischer, 1992).  Fisher (1992) also 

concluded that the potential for contaminant transport by water flow through the 

vadose zone is minimal under conditions observed at the facility.  The extreme 

dryness of subsurface sediments is further characterized by water potentials from 

-10 to -60 bars, measured at the U.S. Geological Survey (USGS) study site near 

the southwest corner of the LLRW facility (Nichols, 1987; Fischer, 1990 and 

1992).   

An environmental pathways analysis performed for the Beatty LLRW facility used 

physical property data of site sediments and assumed a conservative recharge 

rate of 0.5 mm/year.  Calculated travel times for vadose zone water from 

trenches to the upper saturated zone ranged from 13,000 to 24,000 years. 

13.3.0 GENERAL GROUNDWATER MONITORING REQUIREMENTS 

13.3.1 Groundwater Monitoring Wells  

The USEN groundwater monitoring program yields representative samples from 

upgradient and downgradient wells.  The groundwater monitoring system consists of 

detection monitoring (point of compliance) wells and background wells screened in the 

upper aquifer.  Table 13-1 lists the wells, the well application, and current condition.  



 

  Environmental Monitoring Plan   Revised: March 2016 
8 
 

 

Table 13-1 - Monitoring Well Designations 
Well Identification Designation Aquifer 

001 Point of Compliance Upper 
002 Point of Compliance Upper 
308 Point of Compliance Upper 
309 Point of Compliance Upper 
310 Point of Compliance Upper 
311 Point of Compliance Upper 
313 Background Upper 

315A Point of Compliance Upper 
316 Point of Compliance Upper 
317 Point of Compliance Upper 
318 Background Upper 
319 Background Upper 
320 Point of Compliance Upper 
322 Point of Compliance Upper 
324 Point of Compliance Upper 
325 Point of Compliance Upper 
326 Point of Compliance Upper 
327 Point of Compliance Upper 
328 Background (mid-2016)* Upper 
329 Tentative Well** Upper 
331 Point of Compliance (mid-2016)* Upper 
332 Point of Compliance (mid-2016)* Upper 
333 Point of Compliance (future) Upper 
334 Point of Compliance (future) Upper 
335 Point of Compliance (future) Upper 
336 Tentative Well** Upper 
337 Tentative Well** Upper 
600 Supplemental Lower 
601 Supplemental Lower 
603 Supplemental Lower 
604 Supplemental Lower 
605 Supplemental Lower 

             *    Each well will be installed in advance of the associated Trench 13 landfill operation, as        
described in Section 13.1.0. 

 ** The necessity of tentative wells will be determined based upon groundwater flow direction, 
as described in Section 13.1.0.  

 

13.3.2 Sampling and Analysis Plan 

A sampling and analysis plan is included as Appendix D.  This document describes in 

detail the procedures and techniques employed for sample collection, preservation and 

shipment.  The plan also describes the procedures utilized for sample analysis and 

chain of custody control. 



 

  Environmental Monitoring Plan   Revised: March 2016 
9 
 

13.3.3 Statistical Procedures 

The purpose of the USEN groundwater monitoring program is to determine if the facility 

has had a significant effect on groundwater quality.  To determine if a statistically 

significant increase has occurred, groundwater data is initially compared with the 

groundwater quality standards in Table 13-2.  These standards are based on an 

analysis of groundwater quality data from 2003 to 2009 comparing up gradient and 

down gradient wells.  The statistical analysis method used by AquAeTer is outlined in 

Appendix 13-E. 

13.4.0 DESCRIPTION OF DETECTION MONITORING PROGRAM 

13.4.1 Analytical Parameters 

The analytical parameters in the USEN detection monitoring program are listed in 

Table 3-2. 

13.4.2 Frequency of Sampling and Statistical Evaluation 

The Background Wells and Point of Compliance Wells in the upper aquifer are 

monitored quarterly for the constituents in Table 13-2    Statistical evaluations are made 

on groundwater analytical data from Point of Compliance Wells for each sampling 

event.  The supplement wells will be maintain but not sampled.  Justification for 

elimination of sampling the supplemental wells every five quarters is included in 

Appendix 13-G.   
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Table 13-2 – Groundwater Protection Standards 
Ground Water Constituents Ground Water Protection Standard 

Arsenic 0.0152 mg/L 
Barium 0.240 mg/L 
Cadmium 0.0053 mg/L 
Chromium 0.185 mg/L 
Lead 0.0297 mg/L 
Mercury 0.002 mg/L 
Selenium 0.0039 mg/L 
Silver 0.0627 mg/L 
Sodium 324 mg/L 
Cyanide 0.010 mg/L 
Chloride 106 mg/L 
Fluoride 5.5 mg/L 
Nitrate-Nitrite as N 2 mg/L 
Sulfate 274 mg/L 
pH (std. units) 7 to 8.7 
Specific Conductance 1,398 umhos 
Total Organic Halides (TOX) 0.007 mg/L 
Total Organic Carbon (TOC) 7.46 mg/L 
Gross Alpha 22 pCi/L 
Gross Beta 25 pCi/L 
Radium 226/228* 5 pCi/L (Combination of Radium 226 & 228) 
Tritium* 250 pCi/L 
Endrin** 0.0002 mg/L 
Lindane** 0.004 mg/L 
Methoxychlor** 0.10 mg/L 
Toxhaphene** 0.005 mg/L 
2,4 – D** 0.1 mg/L 
2,4,5 – TP Silvex** 0.01 mg/L 

  * From 2005 permit                    ** Established in 40 CFR §264.94 

 

 

In addition to the constituents outlined in Table 13-2 groundwater will be analyzed to 

meet the requirements of 40 CFR §761.75 (b)(6)(iii). 

13.4.3 Background Values 

The upper aquifer "background" values for the parameters presented in Tables 13-2 

were developed from the statistical analysis of groundwater samples collected from 

2003 to 2009.  
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13.4.4 Determination of Groundwater Flow and Direction  

Groundwater flow rate and direction in the upper saturated zone and the confined 

aquifer are determined and reported annually. 

13.4.5 Other Source Demonstration 

Once groundwater analysis results have been collected and subjected to a data quality 

review, the data is compared to the facility background value.  To determine if a 

statistically significant increase has occurred, groundwater data is initially compared 

with the groundwater quality standards in Table 13.2.  These standards are based on an 

analysis of groundwater quality data from 2003 to 2009 comparing up gradient and 

down gradient wells.   

USEN also uses additional lines of evidence to evaluate whether liquids have been 

released from the landfill to groundwater.  Leachate generation rates, leachate data, 

and landfill gas data are evaluated and compared with groundwater data to determine 

whether a source other than a currently-operating regulated unit caused the increase or 

that the increase resulted from error in sampling, analysis, evaluation, or natural 

variation in the groundwater.  For example, constituents detected in leachate provide an 

indication of constituents that could be expected to be observed in groundwater if liquids 

were released from the site. USEN provides the results of this analysis in semi-annual 

reports to the NDEP. 

13.4.6 Detection Verification Procedure 

Point of Compliance wells are evaluated statistically each time the wells are sampled.  If 

a potential statistically significant increase (SSI) is identified, the results are verified 

during the next scheduled sampling event.  Each semi-annual report includes analytical 

results for all environmental samples, and a discussion of any significant statistical 

increases. 

13.4.7 Corrective Action Program  

The facility submitted a Corrective Action Plan (CAP) in September 1998 and 

implemented a Corrective Measures Study (CMS) in March 1999.  Prior investigations 
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had determined that trace organic constituents detected in upper aquifer groundwater 

were attributable to gas migration from regulated units and solid waste management 

units.  The selected remedy was extraction of waste constituents from the soil vapor in 

the overlying vadose zone.  This work has now been competed with installation of a 

pilot SVE system.  A final CMS report was submitted in April 2003.  The CAP is included 

as Appendix E to evaluate the effectiveness of corrective measures, upper aquifer 

monitoring wells are sampled and analyzed semi-annually for the constituents in Table 

13-3 

Table 13-3 – Corrective Measures Evaluation 
Ground Water Constituents Ground Water Protection Standard 

(mg/L) 
Carbon tetrachloride 0.005 
Chloroform 0.005 
Tetrachloroethene 0.005 
Toluene 0.005 
Trichloroethene 0.005 
Trichloroflouromethane 0.005 

 

 

 

13.5.0 LEACHATE MONITORING 

On a quarterly basis samples will be collected and analyzed from the Leachate 

Collection and Removal System (LCRS) and Leachate Detection System (LDS) in 

Trench 11 and Trench 12 (any leachate sump generating sufficient liquids will be 

sampled).   LCRS and LDS sumps from Trench 13 will be sampled once they are active 

and generating pumpable liquids.  Samples are analyzed for the parameters found in 

Table 13-4.  The results of these analyses are submitted with the semi-annual report.  
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Table 13-4 --Leachate Sample Analysis 
Arsenic Endrin 
Barium Lindane 

Cadmium Methoxychlor 
Chromium Toxaphene 

Lead 2,4-D 
Mercury 2,4,5-TP Silvex 
Selenium  

Silver Chloroform 
Cyanide Tetrachloroethene 
Fluoride 1,1,1- Trichloroethane 
Sodium Toluene 
Sulfate Acetone 

Chloride All chlorinated organics from EPA Method 8260 
  

TOX Total PCBs 
TOC  
pH Gross Alpha 

Specific Conductance Gross Beta 
Nitrate-Nitrite as N Radium 226/228 

 Tritium 
 

 

 

13.6.0 SOIL GAS MONITORING 

Extracted soil gas is pumped through a carbon filter and monitored daily with a 

calibrated Photo ionization Detector (PID) that tests for volatile organic compounds 

(VOCs) exiting the filter system.  In addition, weekly PID readings are recorded from a 

point between the wellhead and the carbon filter, and a summa canister sample is 

collected annually to quantify all constituents in the vadose zone.  (See table 3-5.) 

13.7.0 REPORTING REQUIREMENTS 

This section describes the general record keeping and reporting requirements for the 

Facility's environmental monitoring program. 
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13.7.1 Records 

The facility maintains the following information on-site: 

• Field records concerning environmental measurements, sampling events, and 

related information 

• All lab analyses of samples collected from all sources. 

• Copies of semi-annual reports 

 

Table 13-5-  Soil Vapor Extraction Annual Summa Canister Analysis 

Compounds Analyzed 
Hexane Chloroform Chlorobenzene 
o-Xylene Dichloromethane (Methylene chloride) Chloroethane (Ethyl chloride) 
Trichlorofluoromethane 1,1,2,2-Tetrachloroethane cis-1,2-Dichloroethene 
Ethylbenzene 1,1,2-Trichloroethane cis-1,3-Dichloropropene 
1,2-Dichloropropane 1,2,4-Trichlorobenzene Dichlorodifluoromethane 
Benzene 1,2,4-Trimethylbenzene (Pseudocum) Dichlorotetrafluoroethane 
m&p-Xylene 1,2-Dibromoethane (EDB) Hexachlorobutadiene 
Chloromethane (Methyl 
chloride) 1,2-Dichlorobenzene Styrene 
1,1,1-Trichloroethane 1,2-Dichloroethane (EDC) Tetrachloroethene (PCE) 
Carbon tetrachloride 1,3,5-Trimethylbenzene/4-Ethyltoluene trans-1,2-Dichloroethene 
1,1-Dichloroethane 1,3-Dichlorobenzene trans-1,3-Dichloropropene 
Trichloroethene (TCE) 1,4-Dichlorobenzene Vinyl chloride 
1,1-Dichlorethene Benzyl chloride  
Trichlorofluoroethane Bromomethane (Methyl bromide)  

 

13.7.2 Environmental Report Content 

• USEN submits narrative reports for each sampling event 90 days after the 

analytical information is received and verified.  Reports include descriptions of 

the groundwater flow conditions and groundwater quality conditions, as 

described below.   

• Executive Summary – brief summary of the report, emphasizing key results and 

conclusions. 
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• Alternative Source Notification (if required) 

• Groundwater Quality Conditions – groundwater sample data and data evaluation  

• Summary of Detection Monitoring Results, including identification of statistically 

significant increases. 

• Background data evaluation;  

• Leachate data, including leachate removal rates, comparison with Action 

Leakage Rate, leachate levels, and leachate analytical data. 

• Soil gas monitoring data 

• Groundwater gradients 

• Tables, Figures and Appendices, including field and analytical data for the 

sampling events and corrective measures.  
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The following list of references corresponds to reports previously submitted to the 

Nevada Division of Environmental Management. 
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FIGURE 13-1 

REGIONAL GROUNDWATER FLOW PATTERNS IN THE AMARGOSA 

DESERT AND VICINITY 





 

  

FIGURE 13-2 

SITE STRATIGRAPHIC PROFILES 







 

  

FIGURE 13-3 

GROUNDWATER MONITORING SYSTEM/POINT OF COMPLIANCE 
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APPENDIX 13 A 

UPPER AQUIFER CONTOUR MAP 
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APPENDIX 13 B 

CONFINED AQUIFER POTENTIOMETRIC CONTOUR MAP 
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APPENDIX 13 C 

HYDRAULIC CONDUCTIVITY AND POROSITY CALCULATIONS 









 

  

 

 

 

APPENDIX 13 D 

SAMPLING AND ANALYSIS PLAN 













































 

  

 

 

 

APPENDIX 13 E 

STATISTICAL ANALYSIS OF GROUNDWATER MONITORING DATA 













































 

  

 

 

 

APPENDIX 13 F 

CORRECTIVE MEASURES STUDY WORK PLAN 
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7430 East Caley Avenue, Suite 310 ◦ Centennial, CO 80111 ◦ Phone (303) 771-9150 ◦ Fax (303) 771-8776 
 
August 25, 2010 093205 
 
US Ecology Nevada, Inc. 
P.O. Box 578 
Beatty, Nevada  89003 
 
Attention: Mr. Scott Wisniewski 
 
RE: Justification for Elimination of Monitoring Requirements at 600-series Wells 
 US Ecology Nevada, Inc., Beatty, Nevada 

Dear Mr. Wisniewski: 

AquAeTer, Inc. has completed a review of groundwater conditions at the US Ecology Nevada, 
Inc. (USEN) facility located in Beatty, Nevada in support of justification for elimination of 
monitoring and reporting for 600-series monitoring wells.  The scope of this review of 
monitoring well data and water bearing zone characteristics was initially proposed in 
AquAeTer’s proposal #093205P, as authorized by USEN on October 6, 2009 and refined in 
recent telephone conversations between you and Mr. Chris Bolin.   

BACKGROUND 

Natural subsurface materials at the USEN facility include about 300 feet of unsaturated strata 
above groundwater (the Vadose Zone) that consist of primarily of interbedded sandy gravels and 
gravelly sands, with some layers of fine-grained materials (i.e., silt and clay).  Typically, 
individual layers of fine-grained in the Vadose Zone are not continuous beneath the entire 
Facility area, but the sequence of discontinuous fine-grained sediment layers in the Vadose Zone 
impedes downward movement of infiltrating water or contaminants.  Further, downward 
movement of infiltrating water is significantly impeded by the extremely low moisture content of 
Vadoze Zone sediments.  Research conducted at the Amargosa Desert Research Site (ADRS), 
located adjacent to the Facility, indicates that the dominant direction of moisture movement 
within the Vadose Zone is upward1

Groundwater occurs below the Vadose Zone in two zones.  The Upper Water-Bearing Zone 
occurs between about 326 and 340 feet deep, and the Lower Water-Bearing Zone occurs at about 
350 feet deep.  A continuous fine-grained stratum separates the Upper Water-Bearing Zone and 

. 

                                                 

1  Stonestrom, D.A., Abraham, J.D., Andraski, B.J., Baker, R.J., Mayers, C.J., Michel, R.L., Prudic, 
D.E., Striegl, R.G., and Walvoord, M.A., 2004, Monitoring Radionuclide Contamination in the 
Unsaturated Zone--Lessons Learned at the Amargosa Desert Research Site, Nye County, Nevada: 
Proceedings, Workshop on Long-Term Performance Monitoring of Metals and Radionuclides in the 
Subsurface, Reston, VA, April 20-22. 

http://www.cistems.fsu.edu/PDF/stonestrom.pdf�
http://www.cistems.fsu.edu/PDF/stonestrom.pdf�
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Lower Water-Bearing Zone.  The Upper Water-Bearing Zone is considered to be semi-confined 
to confined and is monitored by the 300-series groundwater monitoring wells.  The Lower 
Water-Bearing Zone is confined and is composed of thin interbedded sand and gravel layers.  It 
occurs at depths of about 350 feet and greater below the ground surface, and is monitored by the 
600-series monitoring wells. 

AquAeTer assisted USEN with groundwater monitoring reporting in the past and recently 
assisted USEN with statistical analyses of groundwater data.  Recently, we were made aware of 
Facility RCRA Permit modifications being done as part of your Permit renewal.  Also, we 
understand that a notice of deficiency (NOD) was issued by the State for failure to address 
sampling at 600-series wells in the Permit renewal.   

It is AquAeTer’s understanding that the current RCRA Permit (NVT330010000) specifies wells 
to be sampled, parameters to be analyzed, and schedule for sampling.  The 600-series wells 
include MW-600, 601, 603, 604, and 605.  The wells are identified in the Permit as supplemental 
lower aquifer monitoring wells.  Samples from the supplemental wells are analyzed for 
constituents included in Tables 10.4, 10.5, and 10.6 (in accordance with Section 10.7.1.1).  600-
series well monitoring is scheduled to occur once every five quarters. 

USEN has monitored both the 300-series and 600-series wells as a condition of the RCRA 
Permit.  Recent updates to the Permit include a re-evaluation of the applicability of sampling the 
600-series wells.  Based on AquAeTer’s review of data collected from the 600-series wells and 
assessment of the water bearing zone characteristics we provide the following justification for 
their elimination from the groundwater monitoring plan.  

WELL PAIRS 

The USEN groundwater monitoring system includes wells located in the Upper Water-Bearing 
Zone and Lower Water-Bearing Zone.  Wells in close proximity to each other, but screened in 
separate water bearing zones are considered to be “well pairs” in this justification, for the 
purpose of comparing their hydrologic and chemical properties.  Well pairs include the 
following: 

1. MW-313/MW-600 
2. MW-327/MW-601 
3. MW-315A/MW-603 
4. MW-311/MW-604 
5. MW-317/MW-605 

INDICATOR PARAMETER AND METALS CONSTITUENT CONCENTRATION 
COMPARISONS 

AquAeTer has imported USEN groundwater data into the statistical database program, 
DUMPStat™.  The database program allows the query or inorganic and indicator parameters in 
300 and 600-series wells including:  
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1. Water-quality constituents (including chloride, specific conductance, cyanide, 
fluoride, nitrate/nitrite-n, pH, sulfate, TOX, TOC); and 

2. Metals (Ag, As, Ba, Cd, Cr, Hg, Na, Pb, and Se). 

DUMPStat™ query outputs consist of trend graphs of concentration versus time, and up-gradient 
prediction limits.  The trend graphs are used to compare indicator parameter and metals 
concentrations at respective well pairs and to determine if variances in concentrations support a 
justification that these are separate groundwater bearing zones.  The graphical displays included 
in Attachment 1 summarize the results for 300-series and 600-series wells.  Representative 
parameter concentrations are summarized in Table 1.  Comparison of constituent concentration at 
300-series wells and their respective 600-series well pair confirms the similarity of water quality 
and metals concentrations.  Although some variations exist, they appear to be minimal and 
indicate the waters likely are of similar origin and that the water-bearing strata are of similar 
composition and chemical makeup.  Given the similarity of the geologic origins of the water-
bearing strata, this physical and chemical similarity is expected.  However, the similarity of the 
indicators of basic water quality should not be considered to be evidence that the two zones are 
not hydraulically separated beneath the Facility.  The two zones, though possibly interconnected 
at an up-gradient (off-site) location, are hydraulically separated beneath the Facility.  Other data 
and interpretations supportive of this separation are presented below. 

CROSS SECTIONS 

AquAeTer reviewed cross-sections and monitor well installation logs to evaluate subsurface 
media.  The pertinent cross-sections are included as Attachment 2.  The two water-bearing zones 
are shown to be separated by a confining layer that is made up of several feet of low to high 
plasticity silts and clays.  The hydraulic conductivity of the fine-grained confining layer, though 
not confirmed by site-specific testing, is likely to be several orders of magnitude lower than that 
of the coarser-grained materials comprising the matrix of the two water-bearing zones.  Based on 
our evaluation, it appears to be unlikely that the two zones are hydraulically connected beneath 
the USEN Facility and contaminant impacts to the Upper Water-Bearing Zone are unlikely to 
impact the Lower Water-Bearing Zone within the area monitored by 300 and 600-series wells.  . 

GROUNDWATER ELEVATIONS 

Historic groundwater elevation data was examined to determine if variability exists between the 
300 and 600-series well pairs.  As shown on Figure 1 and included in Attachment 3, variations 
do exist at the well pairs.  All well pairs except MW-327/MW-601 show approximately 20 feet 
of vertical difference with the 300 series wells being the upper potentiometric surface.   

MW-327 is about 200 feet from MW-601.  Based on the February 2009 potentiometric map, the 
groundwater elevation in the Upper Water-Bearing Zone, at a location equivalent to MW-601, is 
approximately 2452 ft msl or approximately 8 feet higher than the Lower Water-Bearing Zone 
The actual and theoretical differences in groundwater elevation for this well pair are shown on 
Figure 1.  
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The variations in groundwater elevation data provide an additional line of evidence that the two 
zones are not hydraulically connected.   

WATER-BEARING ZONE CHARACTERISTICS 

Historic groundwater flow directions have minor variations as illustrated on potentiometric maps 
included in Attachment 3.  The Upper Water-Bearing Zone has a localized flow direction that 
varies across the site, a hydraulic conductivity of 61 feet per day and a hydraulic gradient of 
approximately 0.03 to 0.04 feet per foot.  The Lower Water-Bearing Zone has a localized flow 
direction towards the south-southwest, a hydraulic conductivity of 2 feet per day and a hydraulic 
gradient of approximately 0.01 feet per foot.  The differences, particularly the differences in 
groundwater flow direction, are indications of hydraulic separation.  More closely comparable 
flow directions and rates would be expected if the two zones were hydraulically connected. 

The facility water production well is located in close proximity to MW-313 and MW-600 and is 
completed in the Lower Water-Bearing Zone.  The hydrograph of this well pair (included on 
Figure 1) shows significant fluctuations in groundwater levels in MW-600, believed to be the 
result of pumping from the facility production well.  These same fluctuations are not observed in 
MW-313, evidence that the two zones are not hydraulically connected. 

DETECTIONS OF VOCS 

Volatile organics are not naturally occurring constituents of water-bearing zones and, where 
present, indicate impact that is attributable to the history of waste disposal at the Facility.  Within 
the USEN monitoring system, some 300-series wells have been impacted by VOCs in the past.  
Those detections have occurred at wells located in close proximity to the disposal cells and are 
generally thought to be the result of the presence of soil gas containing volatile constituents in the 
Vadose Zone and migration of soil gas within the vadose zone and diffusion into the groundwater 
of the Upper Water-Bearing Zone.  Further, it is believed that vertical migration of soil gas (and 
VOCs) in the Vadose Zone might be associated with monitor well borings, allowing gas to move 
vertically along preferential pathways associated with the borings.  Where gas contacts 
groundwater (or interstitial water) in the vadose zone, VOCs can partition from the gas into the 
water.  The low concentration detections of some VOCs in USEN wells offer confirmation of the 
influence of vadose zone gas on groundwater. 

Gas-related VOC movement is limited by the presence of groundwater.  That is, the groundwater 
surface provides a distinct lower boundary to gas movement.  Thus, the migration mechanism 
that is suspected of being the primary cause for VOC impact to the upper zone cannot affect the 
lower zone.   

VOC impacts are not observed in the Lower Water-Bearing Zone.  The absence of such impacts 
in the lower zone is an indication of the effectiveness of the fine-grained stratum separating the 
upper and lower zones, and the absence of hydraulic connectivity between the zones.   
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CONCLUSIONS 

The Upper and Lower Water-Bearing Zones located at the USEN facility have distinctive 
characteristics that support the conclusion that the two zones are not hydraulically connected.  
The geologic makeup of the two zones are similar and they exhibit similar historic water quality 
(indicator parameters and metals) suggesting that the water within each zone originated from a 
similar source, such as the surrounding zones of higher elevation.  However, at the USEN 
Facility they are separate units. 

Consideration of historic groundwater levels indicates the head pressures are different at the 
paired wells.  Connected water-bearing zones would be expected to have the similar head 
pressures at similar locations.  In addition, the characteristics of the water-bearing zones are 
different, including different groundwater flow directions, different hydraulic conductivities, and 
variations in potentiometric gradient.  Finally, VOCs have been detected in the Upper Water-
Bearing Zone, but not in the Lower Water-Bearing Zone.   

Based on the findings of this assessment, it is concluded that the Upper and Lower Water-
Bearing Zones are separated by a less permeable (lower hydraulic conductivity) stratum that is 
continuous beneath the Facility.  With the intervening stratum limiting hydraulic connection 
between the water-bearing zones, the potential for vertical contaminant migration from the upper 
to lower zones is unlikely.  The absence of impact and the poor hydraulic connectivity between 
the zones provides justification for the conclusion that monitoring of the 600-series wells is 
unnecessary.  AquAeTer recommends that the 600-series wells be eliminated from the 
requirement for groundwater monitoring through the RCRA Permit modification process. 

CLOSING REMARKS 

We recognize that this groundwater monitoring recommendation differs from the requirements 
established in the current RCRA Permit, and that a Permit modification probably will be required 
to make the requested change.  Accordingly, the next step should include obtaining NDEP 
concurrence with the suggested approach for monitoring of groundwater impact at the USEN 
Beatty facility.  To begin a dialog with NDEP, AquAeTer suggests providing this letter or a 
similar summary to NDEP for review and comment.   

We appreciate the opportunity to work with USEN on this project.  If you should have questions 
or comments concerning this justification, please contact us by telephone at (303) 771-9150, by 
FAX at (303) 771-8776, or by electronic mail at cbolin@aquaeter.com. 
 
Sincerely, 
AquAeTer, Inc. 
 
 
 
Chris A. Bolin Stephen L. Wampler 
Project Manager Director of Engineering 
 
Attachments: as stated 

mailto:cbolin@aquaeter.com�
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Table 1  Summary of Indicator Parameter and Metals Constituent Concentration Comparisons 

Parameter 
Well Pair 

MW-313/MW-600 MW-327/MW-601 MW-315A/MW-603 MW-311/MW-604 MW-317/MW-605 
  MW-313 MW-600 MW-327 MW-601 MW-315A MW-603 MW-311 MW-604 MW-317 MW-605 
Water Quality                     
Chloride 75 75 80 80 80 80 75 80 75 75 
Specific 
Conductance 1100 1000 1100 1050 1100 1000 1100 1000 1050 1000 
Cyanide ND ND ND ND ND ND ND ND ND ND 
Fluoride 3.5 3.5 3.5 3.0 4.0 3.0 3.0 3.0 3.0 3.0 
Nitrate/Nitrite 0.25 0.2 0.2 t 0.4 0.2 0.2 to 0.6 0.2 0.3 to 0.8 0.2 0.1 to 0.7 0.2 
pH 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 
Sulfate 200 160 175 190 190 175 175 175 190 175 
TOX ND ND ND ND ND ND ND ND ND ND 
TOC ND ND ND ND ND ND ND ND ND ND 
                      
Metals                     
Arsenic 0.005 to 0.010 0.0150 to 0.020 0.001 0.01 0.007 0.01 0.006 0.01 0.007 0.01 
Barium 0.025 0.02 0.025 0.02 0.025 0.03 0.025 0.02 0.025 0.04 
Cadmium ND ND ND ND ND ND ND ND ND ND 
Chromium 0.020 0.020 0.030 0.040 0.020 0.010 0.025 0.020 0.020 0.020 
Lead ND ND ND ND ND ND ND ND ND ND 
Mercury ND ND ND ND ND ND ND ND ND ND 
Selenium ND ND ND ND ND ND ND ND ND ND 
Silver ND ND ND ND ND ND ND ND ND ND 
Sodium 175 175 175 175 175 175 160 175 150 175 
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Figure 1  Groundwater Elevation Data (Presentation by Well Pairs) 

   

  

Note:  MW-327 is about 200 feet from MW-601.  Based on the February 2009 potentiometric map, the groundwater elevation in the 
Upper Water-Bearing Zone, at a location equivalent to MW-601, is approximately 2452 ft msl or approximately 8 feet higher than the 
Lower Water-Bearing Zone (as shown on the above figure as “327 Theoretical”).   



 
 
 
 

ATTACHMENT 1 
 

WATER QUALITY AND METALS CONCENTRATION 
TREND GRAPHS  

FOR 300 AND 600 SERIES WELLS
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits

T.o.x.
for sample point MW-601

Nonparametric Limit

m
g
/
L

Year
Median ND

0.0000
0.0100
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000

02 03 04 05 06 07 08 09

2009 BG

Up bkgnd

Samples

Limit

Detect

ND

Verify

Graph 36

T.o.x.
for sample point MW-602

Nonparametric Limit

m
g
/
L

Month / Year Median ND

0.0000
0.0100
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000

jan
02

feb mar apr may jun jul aug sep oct nov dec jan
03

2009 BG

Up bkgnd

Samples

Limit

Detect

ND

Verify

Graph 37

T.o.x.
for sample point MW-603

Nonparametric Limit

m
g
/
L

Month / Year Median ND

0.0000
0.0100
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000

jan
03

jul jan
04

jul jan
05

jul jan
06

jul jan
07

jul jan
08

jul jan
09

2009 BG

Up bkgnd

Samples

Limit

Detect

ND

Verify

Graph 38

T.o.x.
for sample point MW-604

Nonparametric Limit

m
g
/
L

Month / Year Median ND

0.0000
0.0100
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000

jan
03

jul jan
04

jul jan
05

jul jan
06

jul jan
07

jul jan
08

jul jan
09

2009 BG

Up bkgnd

Samples

Limit

Detect

ND

Verify

Graph 39

T.o.x.
for sample point MW-605

Nonparametric Limit

m
g
/
L

Month / Year Median ND

0.0000
0.0100
0.0200
0.0300
0.0400
0.0500
0.0600
0.0700
0.0800
0.0900
0.1000

jan
03

jul jan
04

jul jan
05

jul jan
06

jul jan
07

jul jan
08

jul jan
09

2009 BG

Up bkgnd

Samples

Limit

Detect

ND

Verify

Graph 40

8Prepared by: AquAeTer, Inc. 8

Analysis prepared on: 8/11/2010Beatty [wqdeep]



Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Time Series
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Time Series
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Time Series
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Up vs. Down Prediction Limits
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Silver/icpms
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Up vs. Down Prediction Limits
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Time Series
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Time Series
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Time Series
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Time Series
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Time Series

Lead/icpms
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Time Series

Mercury/cvaa
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Time Series
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Time Series

Sodium/icpms
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ATTACHMENT 3 
 

HISTORICAL POTENTIOMETRIC SURFACE MAPS 
 



 
TABLE 1.  MONITOR WELL CONSTRUCTION SUMMARY

WELL WELL WELL COORDINATES ELEVATION BORING WELL TOP OF SCREEN BOTTOM OF SCREEN Length of Installed Date
ID TYPE STATUS NORTH EAST DATUM* DEPTH DEPTH DEPTH ELEVATION DEPTH ELEVATION Screen/Slot Size By Installed

(NGVD) (fbgs) (fbgs) (fbgs) (NGVD) (fbgs) (NGVD) (feet/inch)

001 S ACTIVE 6101.13 4953.73 2783.32 366.0 360.7 340.7 2442.6 360.7 2422.6 20.0/0.010 9/5/1990
002 S ACTIVE 6165.77 4955.54 2778.15 390.0 374.0 354 2424.2 374 2404.2 20.0/0.010 9/5/1990
308 S ACTIVE 7541.22 4435.32 338.0 323.0 298.2 318.0 19.8/0.040 9/3/1988
309 S ACTIVE 7185.59 4927.82 340.0 325.9 301.1 320.9 19.8/0.040 10/20/1988
310 S ACTIVE 6576.73 4963.54 299.5 299.5 274.7 294.5 19.8/0.040 8/4/1988
311 S ACTIVE 5500.63 4960.87 330.0 324.4 257.6 299.6 42.0/0.040 10/27/1988
313 S ACTIVE 5040.72 3680.02 320.0 307.2 282.4 302.2 19.8/0.040 8/12/1988

315A S ACTIVE 5557.96 4960.34 313.0 312.5 292.5 312.5 20.0/0.040 3/19/1996
316 S ACTIVE 314.0 311.9 279.4 299.2 19.8/0.04 10/1/1988
317 S ACTIVE 340.0 321.4 301.6 321.4 19.8/0.04 10/25/1988
318 S ACTIVE
319 S ACTIVE
325 S ACTIVE
326 S ACTIVE
327 S ACTIVE
320 S ACTIVE
322 S ACTIVE
324 S ACTIVE
600 D ACTIVE 2783.52 502.0 471.5 461.3 2322.2 471.5 2312.0 10.2/0.040 G&M 9/7/1990
601 D ACTIVE 2767.68 420.0 379.5 369.5 2398.2 379.5 2388.2 10.0/0.040 G&M 9/10/1990
603 D ACTIVE 2767.64 415.0 385.1 375.1 2392.5 385.1 2382.5 10.0/0.040 G&M 9/11/1990
604 D ACTIVE 2769.95 436.2 425.0 415.0 2355.0 425.0 2345.0 10.0/0.040 G&M 9/12/1990
605 D ACTIVE 2769.34 441.8 436.8 426.6 2342.7 436.8 2332.5 10.2/0.040 G&M 9/13/1990

Notes:
*Datum is Top of PVC Casing.
All elevations and depths are in feet.  Boring depth, bottom of screen, top of screen, and stick up are relative to Datum.
fbgs = feet below ground surface.
NGVD is feet above National Geodetic Vertical Datum.
ABND = Abandoned.
G&M = Geraghty & Miller, Inc.
S = Shallow Zone well; D = Deep Zone well

Last updated:  July 2010
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Section 19 

 

Landfill Engineering Report for Trench 13 

Volume 1 and 2 

Separate binders than 
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