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1.0 INTRODUCTION 

1.1 Background 
Golder Associates Inc. (Golder) has prepared this report for Tri-State Generation and Transmission Association, 

Inc. (Tri-State) to summarize our assessment of Tri-State’s Nucla Station Ash Disposal Facility (the Facility) with 

respect to factors that could cause an area to be considered an unstable area, and to provide supporting 

information demonstrating that the Facility is not located in an unstable area. This report includes written 

certification by a qualified professional engineer registered in Colorado stating that the Facility is not located in an 

unstable area and is in compliance with 40 CFR 257.64. 

1.2 Facility Information 
The Facility is located in Montrose County, approximately 5.5 miles southeast of Nucla, Colorado. It serves as the 

location for final deposition of coal combustion residuals (CCRs or ash) generated at Tri-State’s Nucla Station, a 

110-megawatt, coal-fired electric generation plant located near Nucla, Colorado, and classifies as an existing 

CCR landfill under 40 CFR 257. 

2.0 UNSTABLE AREA ASSESSMENT 

2.1 Requirements 
An unstable area is defined under 40 CFR 257.53 as follows: 

Unstable area means a location that is susceptible to natural or human-induced events or forces capable of 

impairing the integrity, including structural components of some or all of the CCR unit that are responsible for 

preventing releases from such unit. Unstable areas can include poor foundation conditions, areas 

susceptible to mass movements, and karst terrains. 

Under 40 CFR 257.64(b), the following factors, at a minimum, must be considered as part of the assessment to 

determine whether the Facility is located in an unstable area: 

 On-site or local soil conditions that may result in significant differential settling 

 On-site or local geologic or geomorphologic features 

 On-site or local human-made features or events (both surface and subsurface) 

2.2 Review of Available Information 
Golder reviewed the following information in the course of completing the unstable area assessment: 

 Engineering design and operations report for ash disposal on the initial 40-acre landfill footprint (Colorado-

Ute Electric Association, Inc. 1987) 

 Hydrogeologic investigation report for ash disposal on the initial 40-acre landfill footprint (Western Colorado 

Testing, Inc., and J.F.T. Agapito & Associates, Inc. 1987) 

 Design and operations report for ash disposal on a 40-acre lateral expansion footprint (GeoTrans Inc. 2002) 

 Landslides dataset for Colorado (Colorado Geological Survey, Colorado Landslide Inventory) 
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 Quaternary faults and folds dataset for the United States (United States Geological Survey and Colorado 

Geological Survey 2006) 

 Karst dataset for the United States (Weary and Doctor 2014) 

 Report documenting the final cover system in place over approximately 22 acres of the Facility (Golder 2015) 

 2015 annual inspection report for the Facility (Golder 2016) 

 2016 annual inspection report for the Facility (Golder 2017a) 

 Addenda to the design and operations report for the Facility (Golder 2017b) 

 Geologic and hydrogeologic site characterization report for the Facility (Golder 2017c) 

 Groundwater monitoring system certification for the Facility (Golder 2017d) 

 2017 annual inspection report for the Facility (Golder 2018) 

 Historical mine boundaries dataset (United States Geological Survey, Mineral Resources Data System) 

In addition to the review of available information, the professional engineer overseeing the unstable area 

assessment has visited and observed the Facility on several occasions, including the site visits associated with 

annual inspections conducted for compliance with 40 CFR 257.84(b)(1) in 2015, 2016, and 2017, and has visually 

assessed the factors that could cause the area within and in close proximity to the Facility to be considered an 

unstable area. 

2.3 Geotechnical and Geologic Information 
The site is located within the Paradox Basin, which is an area of the Colorado Plateau that is underlain by a 

sequence of Pennsylvanian-age evaporites dominated by halite bedding (Masbruch and Shope 2014). The 

geology of the Paradox Basin is controlled by the Uncompahgre Uplift (Plateau) to the north, the San Juan 

Volcanic Region to the east, and the Salt Anticlines to the southwest (Hanna and Gandera 2000). The topography 

of the Paradox Basin is mostly composed of high plateaus with canyons, washes, and dry streambeds. 

Subsurface soil and rock conditions encountered at the site can be categorized into the following general strata, 

presented in sequential order beginning at the ground surface (Golder 2017c): 

 Stratum 1 – Regolith (i.e., unconsolidated material) accumulations of sandy lean clay and clayey sand, 0 to 

15 feet thick, primarily derived from weathering of the underlying Dakota Sandstone and depositional 

processes 

 Stratum 2 – Dakota Sandstone, 0 to 110 feet thick, an Upper Cretaceous coastal plain deposit primarily 

composed of sandstone and conglomerate with interbedded mudstone, carbonaceous shale, coal, and 

claystone (Masbruch and Shope 2014) that is largely absent on the western edge of the site 

 Stratum 3 – Burro Canyon Formation, 90 to 210 feet thick, a Lower Cretaceous fluvial and floodplain deposit 

primarily composed of sandstone and conglomerate with interbedded siltstone, shale, and mudstone (Lowe 

et al. 2007, Masbruch and Shope 2014) 

 Stratum 4 – Morrison Formation, at least 355 feet thick, an Upper Jurassic unit comprising the Brushy Basin 

Member, composed of variegated mudstone, claystone, and siltstone with discontinuous lenses of 
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conglomerate and sandstone, and the Salt Wash Member, composed of a fine- to medium-grained fluvial 

sandstone with discontinuous interbedded conglomeratic sandstone and mudstone (Freethey and Cordy 

1991, Lowe et al. 2007, Masbruch and Shope 2014) 

Five major field programs have been carried out during the history of the Facility for characterization of 

geotechnical and geologic conditions beneath and around the Facility. In 1987, the first drilling program was 

performed within the northern half of the site to assess its suitability for construction of an ash landfill (Western 

Colorado Testing, Inc., and J.F.T. Agapito & Associates, Inc. 1987). To characterize the site geology, one 

corehole and one drillhole were drilled to depths of 250 feet below ground surface (ft bgs) and 305 ft bgs, 

respectively. In 1988, four boreholes were drilled to a depth of 50 ft bgs (GeoTrans Inc. 2002). In 2001, three 

boreholes were drilled to a depth of 50 ft bgs and three more boreholes were drilled to depth of 10 ft bgs. This 

investigation was in support of the engineering design for expansion of the Facility onto the southern half of the 

site (Geo-Trans Inc. 2002). In 2015, five boreholes were drilled to depths ranging from 97 ft bgs to 240 ft bgs for 

further characterization of site hydrogeology focused on the Burro Canyon Formation (Golder 2017c). In 2016, 

six boreholes were drilled to depths ranging from 404 ft bgs to 565 ft bgs for further characterization of site 

hydrogeology focused on the Morrison Formation and installation of groundwater monitoring wells for compliance 

with 40 CFR 257 (Golder 2017d). 

2.4 Findings 
Golder’s review of available information and knowledge of the Facility indicate the following with respect to factors 

that could cause an area to be considered an unstable area: 

 On-site or local soil conditions that may result in significant differential settling 

 The thickness of unconsolidated material (soil) at the site prior to construction of the Facility is limited, 

ranging from 0 to 15 feet (Golder 2017c). 

 The unconsolidated material found at the site consists primarily of soils characterized as clayey sand, 

sandy lean clay, or silty sand (Golder 2015). The plasticity index for the soils found at the site is generally 

less than 20 (Golder 2015). Soils having these characteristics are not commonly prone to high 

compressibility. 

 For purposes of accumulating soil for Facility construction and closure, Tri-State excavated and 

stockpiled much or all of the unconsolidated material before constructing or  expanding the Facility 

footprint into a given area. Thus, the Facility is primarily founded directly on rock. 

 The Facility is at its full design height across the majority of its footprint, and no evidence of differential 

settlement has been observed at the Facility during annual inspections by a qualified professional 

engineer (Golder 2016, Golder 2017a, Golder 2018). 

 Given the limited thickness of unconsolidated material (or more commonly the absence of 

unconsolidated material) beneath the Facility, the characteristics of the unconsolidated material (i.e., not 

commonly prone to high compressibility), and site observations, Golder concludes that there are not on-

site or local soil conditions that may result in significant differential settling. 
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 On-site or local geologic or geomorphologic features 

 The Facility is not located in an area with geological conditions that create the potential for karst terrain 

or features, as shown in Figure 1. 

 The Facility is not located in an area with known faults or folds that demonstrate geological evidence of 

coseismic surface deformation during the Quaternary Period, as shown in Figure 1. 

 The Facility is not located in an area with landslide potential, as shown in Figure 1. 

 The northeast corner of the Facility lies atop a northwest-trending ridge, and site topography generally 

slopes south and west towards the southwest corner. The Facility is higher in elevation than the 

surrounding topography around its full perimeter. As such, the Facility is not susceptible to instability 

related to mass movement (e.g., landslides, avalanches, debris flows, solifluction, block sliding, or rock 

fall) from adjacent areas. 

 No evidence of faulting, rock fall, landslides, or local soil conditions that are conducive to downslope 

movement of soil, rock, or debris have been observed at the Facility during annual inspections by a 

qualified professional engineer (Golder 2016, Golder 2017a, Golder 2018). 

 On-site or local human-made features or events (both surface and subsurface) 

 There are no known historical mine workings at the site, as shown on Figure 1. Geotechnical 

investigations at the site have not identified coal seams or other subsurface resources of sufficient 

thickness to have motivated mining at the site. 

 Slope stability analyses for the Facility indicate a factor of safety equal to 1.5 for static conditions and a 

factor of safety equal to 1.1 under design seismic loading (Golder 2017b). The associated critical slip 

surfaces are limited to the cover soils (shallow depth) and do not pass into the ash or rock underlying the 

Facility. The slope stability analyses for the Facility are summarized in Appendix A. 

 The Facility is the only human-made structure or permanent feature on the site. As such, no human-

made features having the potential to create unstable conditions have been observed at the Facility 

during annual inspections by a qualified professional engineer (Golder 2016, Golder 2017a, Golder 

2018). 

3.0 CONCLUSION 
Based upon the assessment described in this report, the undersigned professional engineer registered in 

Colorado certifies that the Nucla Station Ash Disposal Facility is not located in an unstable area and is in 

compliance with 40 CFR 257.64. 
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