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and Radiation Control

*

Sunnyside Cogeneration Associates

P.O.Box 10, East Carbon, Utah 84520 • (435) 888-4476 • Fax (435) 888-2538
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February 24, 2017

Allan Moore

Solid Waste Program Manager 

195 North 1950 West 

Salt Lake City, UT 84116

RE: Sunnyside Cogeneration Associates (SCA)

SCA #2 Ash Landfill - CCR Permit 

R315-319-1

Dear Mr. Moore,

The Sunnyside Cogeneration Associates (SCA) power plant burns waste fuel, including 

waste coal materials. Removal of the waste fuel left behind by others through the past decades 

of mining in the area results in an efficient use of natural resources and reclamation of the 

existing refuse piles. Operations occur in a manner which protects air quality, surface water and 

groundwater in the region.

Ash material from the SCA power plant is classified as a coal combustion residual (CCR) 

and is currently subject to certain federal regulations included with 40CFR 257 and certain Utah 

State regulations included in R315-319.

The Sunnyside Cogeneration Associates Ash Landfill (SCA #2) meets the definition of an 

existing CCR landfill [R315-319-53 (21)]. It is located on private property owned by SCA in an 

area approximately 1 mile to the south east of the SCA power plant. The SCA #2 Ash Landfill 

began construction and began receiving CCR material prior to October 14, 2015 and continues 

to receive CCR material. Necessary permits and approvals for the SCA #2 Ash Landfill were 

received prior to October 14, 2015.



As required by the new federal regulations under 40 CFR 257 and state regulations 

under R315-319, SCA has prepared the enclosed CCR permit application documents and 

submits them to the Director and requests that the Director issue a permit for the SCA #2 Ash 

Landfill.

If you have any questions regarding the permit documents enclosed, please contact 

Rusty Netz or myself at (435) 888-4476.

Thank you.

Gerald Hascall 

Agent for

Sunnyside Cogeneration Associates

CC: Rusty Netz

Brian Burnett,
Scott Carlson

SCA#2 Operating Record
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Section 4 


Run-on / Run-off Control Plan 
 


 
 


Section 4 of this permit addresses the following regulatory section: 


R315-319-81 
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4.0 Run-On and Run-Off Control Plan 
 


The SCA Facility has a comprehensive surface water quality plan.  SCA prepared a site 


specific Run-On and Run-Off Control Plan pertaining to the SCA#2 Ash Landfill.  The 


site specific plan was originally prepared in October 2016 and added to the operating 


record.  This current plan was updated in February 2017 to address SCA#2 Ash Landfill 


permit formatting and has been recertified. 


 


The plan is designed to prevent storm water flow onto the active portion of the CCR unit 


during the peak discharge from a 24-hour, 25-year storm.  The plan is also designed to 


collect and control at least the water volume resulting from a 24-hour, 25-year storm 


which comes in contact with the active portion of the CCR unit.  This run-off from the 


active portion of the CCR unit is handled in accordance with the surface water 


requirements under 40 CFR 257.3-3. 


 


I certify that this Run-on / Run-off Control Plan meets the requirements of federal 


regulations 40CFR §257.81 and corresponding Utah Code Rules R315-319-81 for an 


Existing CCR Landfill. 


 


S. Scott Carlson, PE 187727, Utah  


February 2017 


 
 


The Run-on / Run-off control plan pertaining to SCA#2 Ash Landfill is included in this 


permit Section 4:  
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4.1 Executive Summary 
 


The existing SCA #2 Ash Landfill encompasses a footprint of approximately 30-40 acres resting 


against and into a small side hill with existing elevations ranging from approximately 6400 to 


6775.  This location was chosen because there is no surface water flowing in the vicinity and it is 


up above the valley floor with minimal potential for ground water. 


 


Intermittent surface runoff from precipitation events in this area are smaller and short term 


because there is not a significant collection area that would flow to this location. 


 


Potential precipitation run-on flows are diverted away from the active portion of the landfill by a 


combination of ditches, berms and site construction slopes. 


 


Precipitation run-off flows are collected in a series of ditches, detained in sediment traps and 


contained in a clay-lined sediment pond (#018).  In the event that any discharge ever comes from 


this sediment pond, the discharge will be monitored in accordance with the requirements of the 


state UPDES permit. 


 


Closure plans for the landfill will cover the ash material and revegetate the surface to reduce 


potential runoff and erosion from the site. 


 


This plan identifies the Run-on Controls and Run-off Controls in place at the existing SCA #2 


Ash Landfill.  The controls described in this plan prevent flow onto the active portion of the 


landfill and also collect and control water running off from the active portion of the landfill 


during the peak discharge from a 24-hour, 25-year storm.  


 


This plan has been prepared to meet the requirements of 40CFR 257.81 and 40CFR 257.3-3 and 


the Utah State regulations R315-319-81. 


 


The Utah State Engineer granted a permit to build Sediment Pond #018 (See Appendix 4-D). 
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4.2 Landfill Design and Closure Parameters 


 


The design parameters for the SCA #2 Ash Landfill include the following:   


 3H:1V slope on the face of the landfill  


 Benches/Terraces 15 feet wide at a maximum vertical spacing of 60 feet 


 Drainage Collection ditches on each bench/terrace with the ditch profile slope generally 


in the range of 1-2%.  Drainage will be directed to perimeter collection ditches, through 


erosion control BMP’s and sediment traps and then into a clay-lined sediment pond. 


 


 
 


 Cap the landfill with a low permeability soil (clay) layer 


 Cover the cap with a vegetative growth layer (18 to 24 inch) with fertilizer and organic 


material mixed in and leave the surface in a roughened condition to reduce runoff and 


erosion potential. 


 Seed and re-establish vegetation on the covered surface.   


 


4.3      Surface Water Controls 


 


This section presents the analysis and design of the surface water control features for the SCA #2 


Ash Landfill.  The governing principals behind the surface water controls for this landfill are to 


prevent off-site water from running onto the landfill area and to collect and divert runoff from 


the landfill via terrace ditches to the perimeter collection ditches.  This water is detained briefly 


in sediment traps to slow the flow rate and drop sediments prior to reaching the lined sediment 


pond #018.  Straw bales, rock check dams or other bmp’s will be placed periodically in the 
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perimeter collection ditch to further assist in slowing the flow velocity and reducing the potential 


erosion.   


 


Runoff calculations are based on the concept that the ash terraces will be covered as described 


above on a periodic basis such that the entire ash landfill is not exposed at the same time.  This 


will allow the re-vegetation efforts to establish a reasonable ground cover and minimize runoff 


and erosion for the project. 


 


4.3.1 Existing Surface Water Features 


 


As previously stated, the location for the SCA #2 Ash Landfill was selected in part due to the 


absence of water sources in the area.  This site is not located in a 100 year flood plain and only 


small ephemeral surface water features exist in the near vicinity. The site is located in the upper 


headwaters area of Icelander Creek.  Icelander Creek is normally dry near the site but often has 


extended seasonal flows below Whitmore Springs located approximately 1.5 miles to the west / 


northwest of the site.  Water Canyon is located approximately 0.5 miles to the south of the site 


and typically only sees storm related or snow melt related runoff.  Grassy Trail Creek is located 


approximately 0.8 miles to the north / northwest and usually experiences flow during seasonal 


runoff conditions and releases from the upstream dam. 


 


4.3.2 Hydrologic Data 


 


The rainfall point values for the Sunnyside and East Carbon, Utah area were obtained from the 


NOAA Atlas 14, Volume 1, Version 5.  The 24-hour rainfall value of 2.32 inches for the 25-year 


event was used in modeling for this design. 


 


Runoff was estimated using the Rational method and hand computations.  Assuming Type I 


antecedent moisture conditions for the site, the runoff coefficient was estimated at 0.65 for 


exposed ash conditions, 0.25 for surfaces that have been recently covered with soil and 


roughened, and 0.15 for surfaces that have been re-vegetated in a roughened condition. 
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The direct tributary drainage area to Sedimentation Pond #018 is approximately 55 acres.  The 


designed sediment traps 1 and 2 together with straw bales, rock check dams and other bmp’s will 


slow the peak flow velocities in the ditches and reduce the sediment load, but overall, the total 


volume of water delivered to #018 is the same.  These sediment traps have been factored into the 


hydrologic modeling.  


 


Pond and sediment trap design details, watershed boundaries, flow paths, pond connectivity, 


diversions, ditches, and calculations are shown in Appendix 4-A and the accompanying 


hydrology drawing in Appendix 4-B. 


 


Potential run-on from most areas outside the landfill footprint will be diverted away from the 


sediment pond using diversion berms and ditches on the landfill perimeter combined with 


sloping of the active surface of the landfill. 


 


4.3.3 Design Assumptions 


 


When the SCA #2 Ash Landfill development is in progress, the tributary drainage area to the 


sedimentation pond #018 will consist of a combination of existing ground in undeveloped areas, 


exposed ash on active terraces and benches of the active cell, and cover soil on closed benches.  


Existing ground in undeveloped areas of the site consists of a coarse alluvium in a relatively dry 


condition.  Runoff from these areas not yet covered with ash material will generally either be 


diverted away from the landfill or be collected with the landfill runoff and flow to the sediment 


pond. 


 


Ash surfaces in the active cell tend to be in a somewhat dry condition after exposure to the 


evaporative conditions typical of the area.  Benches in the cell will be sloped inward as an 


erosion-prevention measure to prevent run-off from cascading down the terrace faces.  Runoff 


from the top of the terrace will drain to terrace ditches or perimeter ditches and be conveyed to 


the sediment traps and pond.  Cover soil on closed portions of the landfill will also tend to be in a 


relatively dry condition, and will be sloped and roughened as described in the reclamation cover 


section. 
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As expected, runoff computations indicate that the greatest runoff volume is generated from 


exposed ash surfaces.  In order to produce a conservative pond design volume (on the side of 


oversizing), the pond was design to contain the runoff volume projected and then the two main 


sediment traps were added as increased volume capacity in the system.  While it is anticipated 


that the sediment traps will remain open and drain slowly through the discharge pipe, it is 


possible to temporarily close the discharge pipe valve and hold the storm water to avoid a 


discharge from sediment pond #018.  The UPDES permit will allow a discharge from #018 as 


long as the discharge is tested and meets the required water quality standards. 


 


4.3.4 Hydrologic Modeling Analysis Results 


 


Based upon computations using the Rational method, the 25-year 24-hour event will produce 


approximately 1.5 to 2.0 acre feet of runoff in a final reclaimed condition.  The 25-year 24-hour 


event will produce between approximately 1.0 and 3.3 acre feet, depending on the condition of 


the landfill construction at the time of the storm (amount of the landfill constructed, extent of 


exposed ash surface, amount of reclamation / revegetation completed, sediment traps, etc.).  


Calculation summaries are included in Appendix 4-A. 


 


Sediment Pond #018 is designed with a capacity of approximately 2.5 acre feet, below the 18” 


overflow discharge standpipe.  Discharge capacity through the standpipe is as much as 13 cfs. 


While it is possible to envision two major storms occurring in a short time period (with a 


combined total precipitation greater than the design storm and hence a potential discharge from 


pond #018), it is expected that there will be no discharge during most years. 


 


Sediment Trap #1 is designed with a capacity of approximately 1.6 acre feet below the 24” 


overflow discharge standpipe.  Discharge capacity through the standpipe is as much as 18 cfs, 


but it is expected that most storms will be smaller than 1.6 acre feet and will therefore simply 


drain this sediment trap through the 2” drain pipe at flow rates less than 0.3 cfs.  Discharge from 


Sediment Trap #1 will flow directly to Sediment Pond #018.    
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Sediment Trap #2 is designed with a capacity of approximately 1.4 acre feet below the overflow 


discharge spillway ditch.  Discharge capacity over the spillway can be as much as 15 cfs, but it is 


expected that most storms will be smaller than 1.4 acre feet and will therefore simply drain this 


sediment trap through the 2” drain pipe at flow rates less than 0.3 cfs.  Discharge from the 


Sediment Trap #2 drain pipe will flow to a terrace ditch and into the south perimeter collection 


ditch which will flow to Sediment Trap #1 and then to Sediment Pond #018.   If Sediment Trap 


#2 fills and discharges through the overflow spillway, it will follow ditches on SCA property into 


SCA’s Borrow Area Pond #016 which, if it ever discharges, would end up into Sediment Trap #1 


and then Sediment Pond #018. 


 


4.3.5 Run-on Ditch and Berm Sizes 
 
This section discusses the minimum design size for run-on prevention ditches and berms. 


 


Run-on prevention is intended to minimize the amount of water coming into contact with the 


exposed ash materials.  This effort is accomplished first by selecting a site with minimal 


potential for surface waters.  The constructed means for preventing run-on includes berms or 


ditches around the perimeter of the landfill and or out beyond the perimeter.  These berms or 


ditches deflect and or convey storm flows away from the landfill to natural drainage ways that 


will not contribute to the water volumes being treated in the sediment traps or sediment pond 


#018.  In some areas around the landfill, topographic conditions are such that run-on is collected 


in the landfill perimeter ditch and conveyed to the sediment trap and pond #018. 


 


The minimum size for a run-on prevention berm is 2 feet high with side slopes minimum 2H:1V 


if the berm is placed generally parallel to the contours of the natural slope of the hill above it.  


The berm must be a minimum of 1 foot high with side slopes minimum 2H:1V if it is placed 


generally perpendicular to the contours of the natural slope of the hill. 


 


The minimum size for a run-on collection ditch is a cross section of 5 square feet with minimum 


side slopes of 2H:1V. 
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In addition to run-on prevention berms and ditches, the top perimeter surface of the active ash 


terrace will be sloped to the perimeter at a minimum of 1% such that precipitation from outside 


the ash surface will stay at the perimeter and not run across the ash surface. 


 


4.3.6 Run-off Collection and Conveyance Ditch Sizes 
 
This section discusses the minimum design size for landfill run-off collection and conveyance 


ditches. 


 


Run-off collection is intended to collect and treat water that has potentially come into contact 


with the landfill ash materials.  This water is treated in the sediment traps and sediment pond 


#018.  This treatment effort is accomplished long term by capping the ash materials and covering 


with soil to minimize the potential that precipitation directly on the landfill will come into 


contact with the ash materials.  During the active construction period for the landfill, ash material 


is exposed to precipitation and the focus will be on collecting and treating the run-off. 


 


Terrace ditches will be constructed on the inside edge of each of the terraces.  These ditches will 


be a minimum of 3 square feet cross section and will have a minimum of 1% profile slope.  The 


terrace ditches will collect runoff from the landfill slopes above the terrace and convey the water 


to the perimeter ditch. 


 


Perimeter ditches will have a minimum cross section of 8 square feet and will generally have a 


much greater profile slope (generally 2% to 8%).  Steeper sections of the perimeter ditches will 


have BMPs and / or rock armoring to minimize erosion in the ditch. 


 


4.3.7 Ditch Conveyance and Erosion Control 
 
This section discusses erosion control for runoff control ditches at the SCA #2 Ash Landfill.  


Ditches flowing across the terraces and around the perimeter of the landfill will not generally be 


lined.  The minimum ditch grade at the landfill is approximately 1 percent—there is little chance 


that excess ponding will occur in any ditches.  The ponding area of the sediment pond #018 will 
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be 100-percent lined, as described above.  Ash contact runoff may wet the soil in the ditch invert, 


but will tend to quickly evaporate in the arid climate rather than infiltrate.   


 


Flow velocities in the terrace ditches will generally be high enough that little sediment deposition 


will occur.  Therefore any ash which may erode from the landfill will be deposited in the 


sediment traps or the lined sediment pond.  Ash and sediment will be routinely excavated from 


the traps and pond and placed into the active ash cell.  


 


The north and south perimeter ditches are sloped much greater than terrace ditches.  They will 


have periodic bmp’s (such as straw bales, rock check dams, silt fences or other BMPs) to reduce 


the risk of serious bed erosion in the ditch.  If significant amounts of sediment build up behind 


the BMP’s, maintenance will be required to ensure the continued functionality of the ditch and 


BMP. 


 


As an alternate to BMP’s described above, SCA may determine that it is more efficient to place 


rock armoring in certain ditch segments to control erosion.  Cobbles and / or smaller boulders 


obtained from screening cover soil or other site operations can be placed along the ditch invert.  


Some fines will initially wash away (to the sedimentation trap), leaving a natural graded armor 


layer.  SCA may also choose to install additional small sediment traps, or other BMP’s, at the 


site to manage flow rates. 


 


4.3.8 Run-off Water Treatment  


 


Run-off water collected from the landfill will be detained in the sediment traps to drop the 


majority of the sediments and then evaporated in pond #018.  The sediment traps are intended to 


hold peak flows temporarily and release slowly to pond #018.  The sediment traps are not lined 


in an effort to facilitate a simpler effort in sediment cleaning without risking damage to a liner 


below the sediments. 


 


Sediment Pond #018 is lined with a low-permeability barrier layer to minimize infiltration of 


ash-contact runoff which is captured in the pond.  The native clay material liner consists of 
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screened import material (2-inch minus), spread and compacted in place.  The liner is 12 inches 


thick, compacted in two 6-inch lifts to 95% with a resultant hydraulic conductivity less than or 


equal to 1x10-5 cm/s.   


 


Given the sediment traps up from the Sediment Pond #018, the sediment accumulation in #018 is 


significantly reduced and regular sediment cleaning occurs more in the sediment traps and less in 


#018. 


 


It is anticipated that most years will not see any discharge from pond #018.  However, in the 


event of multiple large storms, any discharge from pond #018 will be monitored in accordance 


with the UPDES permit. 
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APPENDIX 4-A 


 


HYDROLOGIC CALCULATIONS 







 
 


SCA#2 ASH LANDFILL PERMIT  February 2017 


 







 
 


SCA#2 ASH LANDFILL PERMIT  February 2017 


 
 







 
 


SCA#2 ASH LANDFILL PERMIT  February 2017 


 
  







 
 


SCA#2 ASH LANDFILL PERMIT  February 2017 


 
APPENDIX 4-B 


HYDROLOGIC DRAWING 
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APPENDIX 4-C 
 


STATE ENGINEER  


STREAM ALTERATION PERMIT  


FOR SEDIMENT POND #018 
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APPENDIX 4-D 
 


STATE ENGINEER  


DAM PERMIT FOR SEDIMENT POND #018 
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Section 5 


Inspections 
 


 
 


Section 5 of this permit addresses the following regulatory sections: 


R315-319-84;  
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5.0 Introduction 


 


The SCA#2 Ash Landfill is an existing CCR Landfill and operates in accordance with federal 


and state regulations pertaining to existing CCR Landfills.   


 


Periodic inspections of the SCA#2 Ash Landfill are conducted by a qualified person as follows: 


 


 Weekly Inspections are conducted at intervals not exceeding seven days.  Inspections 


include any appearances of actual or potential structural weakness and other conditions 


which are disrupting or have the potential to disrupt the operation or safety of the landfill. 


o The results of these weekly inspections are recorded in the facility's operating 


record as required by Subsection R315-319-105(g)(8). 


o SCA began these weekly inspections prior to October 19, 2015 


o A typical weekly inspection forms is included in Appendix 5-A 


o A typical inspector training log form is included in Appendix 5-B 


 


 Annual inspections are conducted by a qualified professional engineer.  These inspections 


are conducted to observe that the design, construction, operation, and maintenance of the 


landfill are consistent with recognized and generally accepted good engineering 


standards.  These annual inspection include (at a minimum): 


o A review of available information regarding the status and condition of the 


landfill, including, but not limited to, files available in the operating record, e.g., 


the results of weekly inspections, and results of previous annual inspections; and 


o A visual inspection of the landfill to identify signs of distress or malfunction of 


the CCR unit. 


o SCA began conducting these annual inspections prior to January 18, 2016. 


o These inspections are conducted annually with the deadline to complete a 


subsequent annual inspection being 12 months after the prior inspection is 


completed.  Any required inspection may be conducted prior to the required 


deadline provided SCA places the completed inspection report into the facility's 


operating record within a reasonable amount of time.  In all cases, the deadline for 


completing subsequent inspection reports is based on the date of completing the 


previous inspection report.  For purposes of Section R315-319-84, the owner or 


operator has completed an inspection when the inspection report has been placed 


in the facility's operating record as required by Subsection R315-319-105(g)(9). 
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 Annual Inspection report.  The qualified professional engineer will prepare a report 


following each annual inspection that addresses the following: 


o Any changes observed in geometry of the structure since the previous annual 


inspection; 


o The approximate volume of CCR contained in the landfill at the time of the 


inspection; 


o Any observed appearances of an actual or potential structural weakness of the 


landfill, in addition to any existing conditions that are disrupting or have the 


potential to disrupt the operation and safety of the landfill; and 


o Any other observed change(s) which may have affected the stability or operation 


of the landfill since the previous annual inspection. 


 


 


If a deficiency or release is identified during an inspection, SCA will remedy the deficiency or 


release as soon as feasible and prepare documentation detailing the corrective measures taken. 


 


SCA will comply with the recordkeeping requirements specified in Subsection R315-319-105(g), 


the notification requirements specified in Subsection R315-319-106(g), and the internet 


requirements specified in Subsection R315-319-107(g). 
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APPENDIX 5-A 


 


Weekly Inspection Form 
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APPENDIX 5-B 


 


Inspector Training Log 
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Section 6 


Groundwater Monitoring and Corrective Action 
 


 
 


Section 6 of this permit addresses the following regulatory sections: 


R315-319-90;  


R315-319-91;  


R315-319-93;  


R315-319-94;  


R315-319-95;  


R315-319-96;  


R315-319-97;  


R315-319-98;  
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6.0 Introduction 


 
 


 


 


 


This section has not yet been completed 


 


SCA has installed one monitoring well uphill and three monitoring wells downhill from the 


ash landfill. 


 


SCA is currently in the process of sampling the monitoring wells to establish background 


conditions per R315-319-93 


 


Background monitoring was completed for MW-8 in connection with the State 


Groundwater Permit process and will be included in the analysis to establish this 


Groundwater program. 


 


 


This section will be finished prior to the October 17, 2017 deadline  


specified in R315-319-90 (b)(1)







                       SCA#2 ASH LANDFILL PERMIT  February 2017 
   
 


APPENDIX 6-A 


 


Background Sampling 2012-2013 


MW8 
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APPENDIX 6-B 


 


Monitor Well Installation 2015 


MW 9, MW 10 
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APPENDIX 6-C 


 


Monitor Well Installation 2015 


MW 11 
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APPENDIX 6-D 


 


Background Sampling 2015-2017 


MW8, MW9, MW10, MW11 
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APPENDIX 6-E 


 


SCA Ash Leachate Analysis 


 


 


 












TABLE OF CONTENTS 


1.0  INTRODUCTION ................................................................................................................... 1 


2.0  PROJECT DESCRIPTION ..................................................................................................... 1


2.1 Previous Geotechnical Data ................................................................................................ 1 


3.0  SITE DESCRIPTION ............................................................................................................. 2 


3.1 USGS Topographic Map ...................................................................................................... 2 
3.2 USDA SCS Soil Survey ........................................................................................................ 2 


4.0  FIELD EXPLORATIONS ....................................................................................................... 4 


4.1 Borings................................................................................................................................. 4 
4.2 Exploratory Excavations ...................................................................................................... 4 
4.3 Geophysical Study ............................................................................................................... 5 


4.3.1 Refraction Microtremor (ReMi®) Testing ..................................................................... 5 


5.0  LABORATORY TESTING ..................................................................................................... 6


5.1  Unconfined Compressive Strength Testing on Combined Ash ........................................... 6 


6.0  SUBSURFACE CONDITIONS ............................................................................................... 7 


6.1  Soil and Bedrock................................................................................................................. 7 
6.2  Groundwater ....................................................................................................................... 8 


7.0  GEOTECHNICAL RECOMMENDATIONS ............................................................................ 8 


7.1  Earthquake and Seismic Design Considerations ................................................................ 8 
7.2  Slope Stability Analysis ....................................................................................................... 8 
       7.2.1 Global Stability Analyses ......................................................................................... 10 
       7.2.2 Intermediate Stability Analyses ................................................................................ 13 
       7.2.3 Local Stability Analyses (Ash Benches) .................................................................. 14 
7.3  Settlement ......................................................................................................................... 17 
7.4  Erosion Control ................................................................................................................. 18 
7.5  Surface Water Control / Seepage ..................................................................................... 18 
7.6  Site Preparation and Earthwork ........................................................................................ 18 
7.7  Excavations ...................................................................................................................... 19 
7.8  Fill Materials...................................................................................................................... 19 
7.9  Compaction ....................................................................................................................... 19 
       7.9.1 Site Grading Fill ....................................................................................................... 19 
       7.9.2 Combined Fly Ash / Bed Ash ................................................................................... 20 


8.0 CONCLUSIONS ................................................................................................................... 20


9.0 DESIGN REVIEW AND CONSTRUCTION SERVICES ....................................................... 20 


10.0 GEOTECHNICAL RISK ...................................................................................................... 21 


11.0  LIMITATIONS .................................................................................................................... 22 


 


 







TABLE OF CONTENTS 


APPENDIX A 
USGS TOPOGRAPHIC SITE VICINITY MAP Figure A-1 
USDA SCS SOILS MAP Figure A-2 
ASH LANDFILL CONDITIONAL USE PERMIT SUBMITTAL (DATED12-29-2009) 
SITE PHOTOGRAPHS  
 
APPENDIX B 
SITE PLAN W/ BORING, EXPLORATORY EXCAVATIONS & REMI LOCATIONS Figure B-1 
BORING LOGS Figures B-2 & B-3 
EXPLORATORY EXCAVATION LOGS Figures B-4 through B-7 
DIRECT SHEAR TEST RESULTS ON ASH Figure B-8 
MOISTURE-DENSITY RELATIONSHIP TEST RESULTS Figure B-9 
GRADATION/ATTERBERG LIMITS TEST RESULTS Figure B-10 
UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS Figures B-11 through B-13 
SUMMARY OF LABORATORY TEST RESULTS Table B-1 
 
APPENDIX C 
REMI RESULTS AND SUPPORTING DOCUMENTATION Figures C-1 through C-3 


APPENDIX D 
SLOPE STABILITY RESULTS  







1.0  INTRODUCTION 


This report presents the results of PSI�s geotechnical study completed for the proposed SCA #2 


Ash Landfill in Carbon County, Utah.   The purpose of our subsurface explorations and 


geophysical surveys was to characterize the subsurface profile of the site in order to evaluate 


the global and local slope stability of the proposed ash landfill.  This report provides an 


evaluation of existing groundwater conditions as well as geotechnical recommendations 


regarding erosion control and construction considerations for the proposed ash landfill.  The 


study was performed in general accordance with PSI�s proposal (PSI Proposal No. 57449r1) 


dated November 14, 2011 and authorized by Mr. Rusty Netz with Sunnyside Cogeneration on 


November 14, 2011. 


2.0  PROJECT DESCRIPTION 


Based on the information provided to PSI by Twin Peaks, Sunnyside Cogeneration Associates 


(SCA) is considering the construction of a new ash landfill to be located in a side canyon just 


southeast of the existing SCA facility.  The site is located to the southeast of the SCA Refuse 


Pile in portions of the NE ¼ of Section 7 & NW ¼ of Section 8, Township 15 South, and Range 


14 East in West Carbon, Utah.  Additional access to the site will be required across portions of 


the SW ¼ of Section 5, Township 15 South, Range 14 East. 


 


The proposed landfill concept is currently designed to hold approximately 2.7 to 3.2+ million 


cubic yards of combined ash materials.  The landfill will be constructed using similar ash 


placement methods as what is currently being used on the SCA #1 ash landfill located about 


two (2) miles southwest of the project site.  PSI understands that the landfill will be constructed 


by placing ash from the bottom (toe) upward to the top of the landfill.  SCA has indicated a plan 


to place the ash in cells in a terraced configuration with terraces being 30 to 40 feet high with 


2.5 horizontal to 1 vertical faces.  Each terrace will be set back approximately 15 feet from the 


previous terrace to form a bench.  This process will then continue until completion of the landfill 


over a period of approximately eight to twelve years.  Calculations performed as part of this 


geotechnical study indicate that a landfill configuration as described above would be stable and 


appropriate for the site.  Conceptual designs indicate diversion of periodic surface water at the 


top of the landfill, away from the placed ash materials. 


2.1 Previous Geotechnical Data 


Twin Peaks provided PSI with a copy of the following documents for reference prior to the start 


of our study, including a copy of the geotechnical scope of work and engineering report for the 


existing SCA #1 ash landfill: 
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 Executive Summary, Proposed SCA #2 Ash Landfill, Sunnyside Cogeneration Facility, 


prepared by Twin Peaks; 


 Portions of the Sunnyside Cogeneration Facility Geotechnical Report, prepared by 


others; 


 January 1997 Engineering Report, Phase 2 of the SCA #1 Ash Disposal Facility, Permit 


No. UGW070002, Sunnyside Cogeneration Associates, prepared by others; 


 Geotechnical Scope of Work for the existing SCA #1 ash landfill site, prepared by others; 


 January 1997 Hydrologic Characterization, Sunnyside Ash Landfill Expansion, prepared 


by Maxim Technologies; 


 


3.0  SITE DESCRIPTION 


Based on a review of the provided information and available geologic maps for the site, PSI 


understands the proposed landfill site is underlain by colluvial and alluvial deposits.  PSI also 


understands that some combined coal mine refuse material was previously placed in the 


northeast portion of the proposed landfill site from the late 1980s to the early 1990s.   


 
The site of the proposed ash landfill is currently undeveloped with surface vegetation consisting 


of pinyon pine, juniper, Salina wildrye, Indian ricegrass, black sagebrush and birchleaf mountain 


mahogany with gravel, rock and boulders at the surface.  Steeper areas of the canyon contain 


mostly rock outcroppings.   Annotated photographs of the project site are included in Appendix 


A. 


 


3.1 USGS Topographic Map 


 


The topographic survey map published by the USGS entitled, �Sunnyside, Utah� was reviewed 


for ground surface features in the area of the proposed ash landfill.  Based on this review, the 


natural ground surface elevations in the project vicinity range from 6400 to 6720 feet National 


Geodetic Vertical Datum (NGVD) of 1929. The site slopes down from a high in the northeast to 


a low in the southwest with a central canyon running down the center.  This is reasonably 


consistent with the site-specific topographic information provided to PSI for use in our study.  A 


depiction of the USGS map for the project vicinity is included on Figure A-1 in Appendix A. 


 


3.2 USDA SCS Soil Survey 


 


The �Soil Survey of Carbon Area, Utah,� (June 1988 edition) published by the United States 


Department of Agriculture Soil Conservation Service, was reviewed for general near-surface soil 


information within the general project vicinity.  This information indicates that there are four(4) 


soil groups within the vicinity of the proposed project.  The mapped soil units are summarized in 
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the following, as provided by the SCS and also depicted on Figure A-2 in Appendix A. 


Gerst-Strych-Badland complex, 3 to 50 percent slopes (Soil Group No. 36) is found on mountain 


slopes and the toe of mountain slopes between elevations of 6,100 feet and 7,200 feet.   The 


Gerst portion of the complex consists of shallow well drained soil formed in residuum and 


colluvium mainly from sandstone and shale.  Strych soil is  very deep and well drained and is 


formed in alluvium derived predominantly from sandstone and shale.  The Badland portion of 


the complex consists of steep and very steep nearly barren areas of shale that are dissected by 


many intermittent drainageways. 


Strych very stony loam, 3 to 15 percent slopes (Soil Group No. 113) consists of very deep, well 


drained soil found on benches and outwash plains.  Specifically, it is found in the mouths of 


canyons near Helper and Sunnyside and south of Pace Canyon and along the north fork of 


Gordon Creek, near Cedar Bench.  This soil is formed in glacial outwash and alluvium derived 


from sandstone and shale. 


Strych very stony loam, dry, 3 to 30 percent slopes (Soil Group No. 114) consists of very deep, 


well drained soil found on alluvial fans and terraces.  Specifically, it is found at the foot of Book 


Cliffs, extending from Horse Canyon to the town of Wattis.  This soil is formed in glacial outwash 


and alluvium derived from sandstone and shale. 


 


Travessilla-Rock outcrop-Gerst complex (Soil Group No. 121) is found on canyonsides in the 


area of Jack Creek and along the Book Cliffs, extending from Price Canyon to Sunnyside.   


Travessilla soil is a shallow well drained soil formed in residuum and colluvium derived 


predominantly from sandstone and shale.  The Gerst portion of the complex consists of shallow 


well drained soil formed in residuum and colluvium mainly from sandstone and shale.  The Rock 


outcrop portion consists of areas of exposed sandstone and siltstone. 


The SCS indicates the majority of the site to be mapped as Soil Group Nos. 36 (Gerst-Strych-


Badland complex, 3 to 50 percent slopes) and 121 (Travessilla-Rock outcrop-Gerst complex). 
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4.0  FIELD EXPLORATIONS 


4.1 Borings


Subsurface conditions at the project site were investigated by drilling two (2) borings designated 


as B-1 and B-2 on Figure A-2 in Appendix A.  Boring B-1 was completed using ODEX drilling to 


a depth of approximately 50 feet.   ODEX drilling consists of drilling with a cased downhole 


hammer.  Upon completion of boring B-1 a permanent well was installed in the borehole to 


observe the groundwater level.  The well was constructed of two inch PVC pipe with a 0.010 


inch slotted screen pipe over the bottom 20 feet.  The well was backfilled with 20/30 silica sand 


to a few feet below the ground surface followed by a bentonite seal and a concrete pad and 


manhole cover at the surface (see well log on Boring B-1). Boring B-2 was drilled to a depth of 


approximately 33 ½ feet below the existing ground surface using continuous flight hollow-stem 


auger drilling techniques to advance the boring.  Practical auger refusal was encountered on 


cobbles and boulders at a depth of approximately 33 ½ feet in boring B-2.  


The borings were located on the site by a member of our geotechnical staff using aerial 


photographs and project plans provided to PSI by the client.  Drilling and sampling were 


performed under the direction of a PSI geotechnical engineer who maintained detailed logs of 


the subsurface materials and conditions encountered in the borings, and collected 


representative samples.   


Samples of the soil were obtained at approximate 2½ to 5-foot intervals in the borings by driving 


a standard 2-inch (O.D.) split-spoon sampler into the soil a distance of 18-inches using a 140-lb 


hammer dropped from a height of 30-inches.  The number of blows required to drive the 


sampler the last 12 inches is referred to as the standard penetration resistance, or N-value.  


The N-values provide a measure of the relative density of granular soils, such as sand, and the 


relative consistency, or stiffness, of cohesive soils, such as clays or silts.  The samples were 


transported to our laboratory for further examination and testing.  Boring B-2 was backfilled with 


the auger cuttings upon completion of drilling. 


4.2 Exploratory Excavations 


Exploratory test pits TP-1, TP-2, TP-3 and TP-4 were excavated using a client-provided 


trackhoe.  The purpose of the exploratory excavations was to observe the near-surface soil 


conditions, coal refuse thickness (if any) and depth to the bedrock.  The exploratory excavations 


were backfilled with the excavated on-site soils. The test pit backfill materials were not 


compacted. The approximate locations of the exploratory excavations are shown on Figure A-2 


in Appendix A. 
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4.3 Geophysical Study  


In order to further define the depth of overburden and the underlying bedrock and to assist with the 


generation of slope cross sections, PSI conducted Refraction Microtremor (ReMi®) testing along 


three profile line arrays within the area of the proposed ash landfill.  A description of the ReMi® 


testing method is discussed in the following section.  The approximate locations of the profile line 


arrays are shown on Figure A-2 in Appendix A.


4.3.1 Refraction Microtremor (ReMi®) Testing 


The ReMi® method uses standard seismic refraction equipment and records microtremors (or 


background noise) in the area as the source.  PSI performed ReMi testing along the profile line 


arrays as shown on the attached site plan, Figure A-2.  Ambient background noise activities 


provided sufficient �noise energy� for the measurements.  The background noise generates 


surface waves (including Rayleigh wave energy) that are detected and recorded by the twenty-


four (24) channel geophone array.


The maximum depth of sampling using the ReMi® method is a function of the array length and 


the subsurface velocities.  Once collected, the data was checked for accuracy and fidelity.  


Multiple data samples were recorded for each array at the site.  To assure a robust profile is 


being made, both individual recordings and multiple summed recordings were evaluated. The 


first step in data reduction was to produce a velocity spectrum of the recorded data.  This 


process involves computing a surface wave phase velocity dispersion spectral ratio image using 


p-tau (slant spectra) and Fourier transforms across the array.  This process is described in 


Louie, 2001.  The resulting spectrum is in the slowness-frequency (p-f) domain.  The p-f 


transformation helps segregate the Rayleigh wave arrivals from the other P and S seismic wave 


arrivals. 


The normal mode dispersion can be distinguished from the aliasing and wave-field 


transformation truncation artifact trends in the spectra. Picking of the surface wave dispersion 


curve is done along the envelope of the lowest phase velocities.  The data processing includes 


interactive forward modeling of the normal mode dispersion data using the picks from the p-f 


plots.  The modeling process iterates on phase velocity at each period (or frequency), to provide 


a shear velocity profile as a function of depth beneath the site.  The process and resulting 


velocity profiles are able to identify velocity inversions within the subsurface profile, which allow 


multiple subsurface soils or bedrock layers. 


The resulting shear wave velocity profiles were used to assist in differentiating between the 


overburden soil deposits and the underlying bedrock.  The ReMi® average shear wave velocity 
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profile plot and the supporting documentation are shown on Figures C-1, C-2, and C-3 in 


Appendix C for the data lines collected at the site as depicted on Figure A-2.   


5.0  LABORATORY TESTING 


Representative samples of the native soils and waste ash (combined fly ash/bed ash material) 


were tested to evaluate physical and engineering properties.  The laboratory testing program of 


the native soils included natural water content, percent retained on the No. 4 sieve (gravel 


content), and percent passing the No. 200 sieve (fines content).  Testing on samples of the 


combined ash materials included direct shear testing, unconfined compressive strength, 


moisture-density relationship testing, and sieve analysis.   


A summary of the laboratory test results is included in Table 1 below.  For detailed descriptions of 
the soils and conditions observed in borings and test pits, please refer to the boring logs, Figures B-
2 through B-7 in Appendix B.   


Table 1: Summary of Laboratory Test Results 


Material Description 
Water 


Content 
(%) 


Maximum 
Dry 


Density 
(pcf) 


Optimum 
Moisture 
Content 


(%) 


Internal 
Friction 
Angle     
( ) 


Gradation 


Gravel 
(%) 


Sand 
(%) 


Silt/Clay 
(%) 


Carbon Refuse 5-9 - - - 10-22 37-52 26-53 


Sandy Silt (ML) 9 - - - 13 32 55 


Silty sand with gravel 
(SM) 


5-7 - - - 26-35 32-38 33-38 


Silty gravel with sand   
(GM) / (GP-GM) 


2-5 - - - 40-76 15-30 9-31 


Bulk combined ash 
sample from stockpile 


- 88 24 32 2 50 48 


5.1 Unconfined Compressive Strength Tests on Ash Material 


A bulk sample of the combined ash material was moisture conditioned and placed in a total of 


three (3) 4x8 inch cylinder molds.   The cylinder molds were then placed in a low temperature 


drying oven (105o F to 100o F) for a period of three days and then taken out of the oven to 


continue drying for another two days.   The samples were then removed from the molds and 


prepared for the unconfined compression tests on day five at which time they were broken. 


The primary purpose of the unconfined compressive strength test is to obtain the undrained 


compressive strength of soils that possess sufficient cohesion to permit testing in the 


unconfined state.  Unconfined compressive strength is the compressive stress at which an 
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unconfined cylindrical specimen of soil will fail in a simple compression test.  In this test method, 


unconfined compressive strength is taken as the maximum load obtained per unit area or the 


load per unit area at 15 percent axial strain, whichever is obtained first during the performance 


of a test.  For the unconfined compressive strength test, the shear strength is calculated to be 


half of the compressive stress at failure.  Based on the results of our tests, the unconfined 


compressive strength of the ash material ranged from 40 to 48 psi (5760 to 6910 psf).  The test 


results are presented on Figure B-11 in Appendix B.  


6.0  SUBSURFACE CONDITIONS 


 
6.1  Soil and Bedrock 


The subsurface soil and bedrock observed in the borings and exploratory excavations generally 


consist of alluvial and colluvial materials (silty sands with gravel and silty gravel with sands) 


underlain by lean clays and sandy silt with cobbles and boulders.   The soils are underlain by a 


relatively impervious layer of shale bedrock.  The depth to the shale bedrock varied from 


approximately 14 to 50 feet below the existing grades in the areas explored.  The depth to 


bedrock generally was shallower in the southeast portion of the site in the lower elevations and 


in the steeper portions of the canyon.  Combined coal mine refuse material was encountered to 


a depth of approximately 29 feet in boring B-2 and to a depth of approximately 6 feet in 


exploratory excavation TP-1.  PSI was informed that this material had been placed in the 


northeast portion of the site from the late 1980�s to the early 1990�s. 


Standard Penetration resistance, N-Values, ranged from approximately 32 to greater than 50 


blows per foot in the overburden soils and greater than 50 blows per foot in the shale bedrock. 


The subsurface profile described is a generalized interpretation provided to highlight the major 


subsurface stratification features and material characteristics.  The boring and exploratory 


excavation logs included in Appendix B should be reviewed for more specific information.  


These records include soil description, stratifications, standard penetration resistances, location 


of samples, and laboratory test data.  The stratifications shown on the logs represent the soil 


conditions only at the boring or exploratory excavation locations.  The stratifications indicated on 


the logs represent the approximate boundary between subsurface materials.  The actual 


transitions may be gradual.  Subsurface materials and conditions may vary across relatively 


short distances at the site and may become apparent with additional explorations or excavation.  


If soil conditions are found to be different than described herein, we should be allowed to 


reevaluate our recommendations if necessary. 
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6.2  Groundwater 


Groundwater was encountered in boring B-1 at a depth of approximately 20 feet below existing 


grades.   Groundwater was not observed in Boring B-2 or the exploratory excavations during 


drilling/excavation operations.  Groundwater is expected to remain 10 feet or more below the 


ground surface in the vicinity of the landfill and not anticipated to come into contact with any ash 


materials.   Similarly, the groundwater is expected to remain perched atop the shale bedrock as it 


moves in a general northeast to southwest direction.    


7.0  GEOTECHNICAL RECOMMENDATIONS


7.1  Earthquake and Seismic Design Considerations 


A search of the U.S. Geological Survey National Earthquake Hazard Reduction Program (NEHRP) 


database resulted in the following probabilistic ground motion values at the bedrock elevation for 


the project site located at latitude 39.5399  and longitude -110.3806 . 


Table 2: Seismic Parameters 


Period


(seconds)


2% Probability 


of Exceedence 


in 50 years (%g) 


10% Probability 


of Exceedence 


in 50 years  


(%g) 


Max.


Spectral


Acceleration


parameters


Design Spectral 


Acceleration  parameters 


PGA 0.159 0.065 --- --- 


0.2 (Ss) 0.312 0.144 Sms = 0.312 SDs= 0.208 T0= 0.066 


1.0 (S1) 0.104 0.051 Sm1 = 0.104 SD1= 0.069 Ts= 0.332 


Sms = FaSs SDs = *Sms T0= 0.2*SD1/SDs 


 Sm1 = FvS1 SD1 = *Sm1 Ts= SD1/SDs 


7.2  Slope Stability Analysis 


Based on the information obtained from the site topography, subsurface evaluation, geophysical 


study (ReMi), site reconnaissance and other information from available geologic maps, cross-


sections were developed for use in the slope stability analyses shown in Appendix D.  For this 


report a total of six (6) cross-sections were developed to model the long term global stability of 


the overall landfill design, the intermediate stability during construction and to evaluate the local 


shorter term stability of the ash benches that will be used throughout the construction phases of 


the landfill.   
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The slope stability analyses were performed with GSTABL7. The Pre and Post processor 


STEDwin v.2 was used to develop the cross sections for analyses.   The computer output 


associated with the stability analyses are presented in Appendix D.  


The calculation of the factor of safety against instability of a slope was performed using either 


the simplified Bishop method, applicable to circular shaped failure surface or the simplified 


Janbu method, applicable to failure surfaces of general shape.  GSTABL7 features unique 


random techniques for generation of potential failure surfaces for subsequent determination of 


the more critical surfaces and their corresponding factors of safety.  Circular, sliding block or 


more general irregular surfaces may be generated and analyzed using random search 


techniques or specific input of the coordinates of a given potential failure surface.  The program 


is coded to handle heterogeneous soils systems, anisotropic soil strength properties, static 


groundwater and surface water, pseudo-static earthquake loading, surcharge boundary loads, 


tieback loading and geogrids 


The Modified (or Simplified) Bishop's Method is a method for calculating the stability of slopes. It 


is an extension of the Method of Slices. By making some simplifying assumptions, the problem 


becomes statically determinate and suitable for hand calculations: 


 forces on the sides of each slice are horizontal 


The method has been shown to produce factor of safety values within a few percent of the 


"correct" values. 


 


where 


 


c' is the effective cohesion 


' is the effective internal angle of internal friction 


b is the width of each slice, assuming that all slices have the same width 


W is the weight of each slice 


u is the water pressure at the base of each slice 
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The modified Bishop slope stability method is a procedure generally grouped with a 


methodology know as the method of slices.  In this methodology, a two-dimensional portrayal of 


the slope being analyzed is divided into a series of slices and the forces of each slice are 


summed with the resulting resisting forces divided by the driving forces generating the factor of 


safety. The methodology also factors the shear strength parameters by a trial factor of safety 


and an iterative solution applied until the resulting factor of safety equals the trial factor of 


safety.   


7.2.1 Global Long Term Stability Analyses 


The engineering cross-section for the long term global stability model consists of combined fly 


ash / bed ash material underlain by predominately colluvial and alluvial deposits and shale 


bedrock.  Groundwater elevations for the analyses were considered to be in a perched condition 


over the shale bedrock. 


A sliding block analysis (simplified Janbu method) and circular analysis (Modified Bishop) were 


used to model the long term global stability of the model.  Based on the information obtained 


from the site topography provided, subsurface soil and groundwater information, and 


geophysical testing, Cross Section E-E shown below was used in the analyses.  A copy of the 


Conditional Use Permit Submittal which also includes Section E-E is included in Appendix A.  It 


should be noted that Section E-E was based on a conceptual plan prepared prior to our 


geotechnical study and will likely be updated with new terrace height/width parameters for the 


final design plans. 


 


 







Geotechnical Engineering Services April 6, 2012 
Proposed SCA #2 Ash Landfill PSI Job No. 0710281 
Carbon County, Utah Page 11 


Section E-E 


 


 


 


Soil and Bedrock Strengths 


SPT blow count correlations, laboratory test results and shear wave velocity profiles were used 


to approximate effective shear strength parameters used in the long term global stability 


analysis.  The following table summarizes the parameters used in the model. 


Table 3:  Effective Shear Strength Soil Parameters 


Description of Soil Unit Weight of Soil, pcf Effective Shear Strength 


Moist Saturated C’ (psf) ’


Ash 80 85 800 32 


Silty gravel with sand 
(SM) (GM) 


120 125 0 34 


Gravel with silt, sand and 
cobbles (GP-GM) 


140 145 0 38 


Shale bedrock 150 155 25,000 0 


Static Slope Stability Analysis 


A static slope stability analysis was performed on Cross-Section E-E using the computer 


program GSTABL7 for both a sliding block and circular failure mode.   A factor of safety against 


sliding of 2.9 to 3.0 was calculated for the static condition for both failure modes.  A minimum 


factor of safety against sliding for the static condition of 1.5 is recommended per ASTM E 2277-


03 �Standard Guide for Design and Construction of Coal Ash Structural Fills� and also in 


accordance with the guidelines presented in USACE Manual EM 1110-2-1902 �Slope Stability�. 
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Pseudo-Static Stability Analysis 


A pseudo-static analysis was performed to estimate the global stability under seismic 


conditions.  For the pseudo-static analysis, a uniform cyclic shear stress (Seed and Idriss, 1971) 


was used in the model as outlined below. 


 
where: 


tave = uniform cyclic shear stress 


s0 = total vertical stress 


amax = peak ground surface acceleration 


rd  = stress reduction factor 


Based on the results of our stability analyses, a factor of safety against sliding of 2.4 to 2.5 was 


calculated for the pseudo-static condition for both the block and circular failure modes.  A 


minimum factor of safety against sliding for the pseudo-static condition of 1.2 is recommended 


per ASTM E 2277-03 �Standard Guide for Design and Construction of Coal Ash Structural Fills� 


and also in accordance with the guidelines presented in USACE Manual EM 1110-2-1902 


�Slope Stability�. 


Table 4:  Summary of Global Long Term Stability Analyses 


Description Location Method 
Factor of 


Safety 


Global Stability block failure 
mode (static) 


Cross Section E-E Simplified Janbu  2.9 


Global Stability block failure 
mode (pseudo-static) 


Cross Section E-E Simplified Janbu  2.4 


Global Stability circular failure 
mode (static) 


Cross Section E-E Modified Bishop  3.0 


Global Stability circular failure 
mode (pseudo-static) 


Cross Section E-E Modified Bishop  2.5 
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7.2.2 Intermediate Stability Analyses  


Similar to the global long term stability model, the engineering cross-sections for the 


intermediate stability models consisted of combined ash material underlain by predominately 


colluvial and alluvial deposits and shale bedrock.  Groundwater elevations for the analyses were 


considered to be in a perched condition over the shale bedrock with groundwater able to 


migrate below the ash landfill through the granular soils above the shale bedrock.  Since 


construction staging of the landfill is not known at this time, the intermediate stages used in our 


analyses may not be indicative of the actual construction staging of the landfill.  Two cross 


sections were generated and used in the intermediate stability analyses and are presented in 


Appendix D along with the results of the analyses. 


A sliding block analysis (simplified Janbu method) was used to model the stability of the 


intermediate cross sections. 


Soil and Bedrock Strengths 


SPT blow count correlations, laboratory test results and shear wave velocity profiles were used 


to approximate total shear strength parameters used in the intermediate stability analyses. 


Table 5:  Total Shear Strength Soil Parameters 


Description
of Soil 


Unit Weight of Soil, pcf Total Shear Strength, psf 


Moist Saturated C 


Ash 80 85 600 30 


Silty gravel 
with sand 
(SM) (GM) 


120 125 0 32 


Gravel with 
silt, sand and 
cobbles (GP-
GM) 


140 145 0 36 


Shale 
bedrock 


150 155 25,000 0 


Static Slope Stability Analysis 


A static slope stability analysis was performed on two intermediate cross sections using the 


computer program GSTABL7 and a sliding block failure mode.  This method models potential 


failure surfaces for granular soil.  A factor of safety against sliding ranging from 3.1 to 3.5 was 
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calculated for the static condition.  A minimum factor of safety against sliding for the static 


condition of 1.5 is recommended per ASTM E 2277-03 �Standard Guide for Design and 


Construction of Coal Ash Structural Fills� and also in accordance with the guidelines presented 


in USACE Manual EM 1110-2-1902 �Slope Stability�. 


Pseudo-Static Stability Analysis 


A pseudo-static analysis was performed to estimate the global stability under seismic 


conditions.  Based on the results of our sliding block stability analysis, a factor of safety against 


sliding ranging from 2.5 to 2.7 was calculated for the pseudo-static condition.  A minimum factor 


of safety against sliding for the pseudo-static condition of 1.2 is recommended per ASTM E 


2277-03 �Standard Guide for Design and Construction of Coal Ash Structural Fills� and also in 


accordance with the guidelines presented in USACE Manual EM 1110-2-1902 �Slope Stability�. 


Table 6:  Summary of Intermediate Stability Analyses 


Description Location Method 
Factor of 


Safety 


Intermediate Stability block 
failure mode (static) 


Intermediate Cross 
Section 1 


Simplified Janbu  3.5 


Intermediate Stability block 
failure mode (pseudo-static) 


Intermediate Cross 
Section 1 


Simplified Janbu  2.7 


Intermediate Stability block 
failure mode (static) 


Intermediate Cross 
Section 2 


Simplified Janbu  3.1 


Intermediate Stability block 
failure mode (pseudo-static) 


Intermediate Cross 
Section 2 


Simplified Janbu  2.5 


7.2.3 Local Short Term Stability Analyses (Ash Benches) 


The engineering cross-section for the local short term stability models consisted of ash benches 


constructed with terraces 30 to 60 feet in height and modeled with 2.5 horizontal to 1 vertical 


faces, 2 horizontal to 1 vertical faces and 1.5 horizontal to 1 vertical faces.  A 15 foot wide 


bench is provided between terraces.  The geometry for the models was based on our 


discussions with the project Civil Engineer and differ from the original concept. 
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Waste Ash Properties 


As noted earlier, laboratory testing on samples of the ash materials included direct shear 


testing, moisture-density relationship testing, unconfined compressive strength testing and sieve 


analysis.  The results of the laboratory testing program were used to approximate total shear 


strength parameters used in the short term stability analyses.  The following table summarizes 


the parameters of the ash used in the model. 


Table 7:  Total Shear Strength Soil Parameters


Description
of Soil 


Unit Weight of Soil, pcf Total Shear Strength, psf 


Moist Saturated C 


Ash 80 85 600 30 


Static Slope Stability Analysis 


A static slope stability analysis was performed on each cross section noted above using the 


computer program GSTABL7 with the modified Bishop Method of slices to evaluate the potential 


for slope movement.  This method calculates the factor of safety for hundreds of potential slope 


movement surfaces generated through the slope cross-section.  This method models potential 


failure surfaces for granular soil.  The following factors of safety against sliding were calculated 


for the static condition for the various cross sections.  







Geotechnical Engineering Services April 6, 2012 
Proposed SCA #2 Ash Landfill PSI Job No. 0710281 
Carbon County, Utah Page 16 


Table 8:  Summary of Short Term Static Stability Analyses (Ash Benches) 


Description 
Cross Section  


(Ash Bench) 


Bench 


Height (ft.) 
Method 


Factor of 


Safety 


Short term stability circular 
failure mode (static) 


1.5 H : 1 V 30 
Modified 
Bishop  


2.6 


Short term stability circular 
failure mode (static) 


1.5 H : 1 V 40 
Modified 
Bishop  


2.2 


Short term stability circular 
failure mode (static) 


2 H : 1 V 30 
Modified 
Bishop 


3.0 


Short term stability circular 
failure mode (static) 


2 H : 1 V 40 
Modified 
Bishop 


2.5 


Short term stability circular 
failure mode (static) 


2.5 H : 1 V 30 
Modified 
Bishop 


3.3 


Short term stability circular 
failure mode (static) 


2.5 H : 1 V 40 
Modified 
Bishop 


2.9 


Short term stability circular 
failure mode (static) 


2 H : 1 V 60 
Modified 
Bishop 


2.1 


A minimum factor of safety against sliding for the static condition of 1.5 is recommended per 


ASTM E 2277-03 �Standard Guide for Design and Construction of Coal Ash Structural Fills� and 


also in accordance with the guidelines presented in USACE Manual EM 1110-2-1902 �Slope 


Stability�. 


Pseudo-Static Stability Analysis 


A pseudo-static analysis was performed to estimate the local stability under seismic conditions.  


The following factors of safety against sliding were calculated for the pseudo-static condition for 


the various cross sections.   
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Table 9:  Summary of Short Term Pseudo-Static Stability Analyses (Ash Benches) 


Description 
Cross Section  


(Ash Bench) 


Bench 


Height (ft.) 
Method 


Factor of 


Safety 


Short term stability circular 
failure mode (pseudo- static) 


1.5 H : 1 V 30 
Modified 
Bishop  


2.3 


Short term stability circular 
failure mode (pseudo-static) 


1.5 H : 1 V 40 
Modified 
Bishop  


1.9 


Short term stability circular 
failure mode (pseudo-static) 


2 H : 1 V 30 
Modified 
Bishop 


2.6 


Short term stability circular 
failure mode (pseudo-static) 


2 H : 1 V 40 
Modified 
Bishop 


2.2 


Short term stability circular 
failure mode (pseudo-static) 


2.5 H : 1 V 30 
Modified 
Bishop 


2.8 


Short term stability circular 
failure mode (pseudo-static) 


2.5 H : 1 V 40 
Modified 
Bishop 


2.5 


Short term stability circular 
failure mode (pseudo-static) 


2 H : 1 V 60 
Modified 
Bishop 


1.8 


A minimum factor of safety against sliding for the pseudo-static condition of 1.2 is recommended 


per ASTM E 2277-03 �Standard Guide for Design and Construction of Coal Ash Structural Fills� 


and also in accordance with the guidelines presented in USACE Manual EM 1110-2-1902 


�Slope Stability�. 


7.3  Settlement 


Total settlement consists of the sum of immediate or elastic settlement, primary consolidation 


settlement and secondary compression.   Given the granular nature of the overburden and ash 


materials, consolidation settlement and secondary compression have been determined to be 


negligible.  Immediate settlement is then calculated with the soil behaving as a linear elastic 


material.   
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Provided the recommended subgrade preparation recommendations presented herein are properly 


performed in establishing the base of the landfill and in placing the ash materials, total settlement 


has been estimated to be on the order of 6 to 8 inches. These estimates are based on the proposed 


construction and geometry discussed herein. Given the relative granular nature of the overburden 


and ash material, settlement of the material should occur relatively quickly after initial placement.   


Thus, the majority of expected settlement should occur during construction as the ash materials are 


placed. 


7.4  Erosion Control 


During the various construction phases of the ash landfill, periodic slope maintenance will likely be 


required of the ash slopes, especially following heavy rain events.  Ash surfaces should be graded 


or sloped at the end of each day to provide positive drainage and prevent the ponding of water or 


the formation of runoff channels that could erode slopes. Any washouts or gullies that form should 


be immediately repaired to prevent the potential for the slopes to become unstable.  Vegetation 


mats, rip-rap, diversion ditches or other erosion control methods could also be used to help prevent 


erosion. 


7.5 Surface Water Control / Seepage 


Design of the ash landfill should also account for surface runoff into the landfill.   All efforts should 


be made to divert surface runoff from entering the landfill.    


 


Based on our review of the current concept plans, we understand it is planned to divert storm water 


runoff from areas east and south of the proposed ash landfill to minimize contact with the ash 


materials.  Each terrace of the ash landfill would also collect storm runoff and channel it to a main 


collection ditch which would then flow into a proposed detention pond. 


7.6  Site Preparation and Earthwork 


PSI recommends that the ground surface within the proposed construction limits of the ash 


landfill and other areas to receive fill or ash refuse be cleared of vegetation, soil containing 


significant amounts of roots and organics, disturbed soil and other unsuitable materials.   


If the subgrade is disturbed during construction, loose, disturbed soils should be over-excavated 


to firm, undisturbed soil and backfilled with properly compacted fill. 







Geotechnical Engineering Services April 6, 2012 
Proposed SCA #2 Ash Landfill PSI Job No. 0710281 
Carbon County, Utah Page 19 


7.7  Excavations 


Excavations and fill placement should occur in a safe manner and in accordance with local, 


state and federal safety regulations.  During wet weather, earthen berms or other methods 


should be used to prevent runoff water from entering the excavations.  The bottom of the 


excavations should be sloped to a collection point.  Collected water within the trench 


excavations should be discharged to a suitable location outside the construction limits. 


7.8  Fill Materials 


In the event that soil fill materials are needed for site preparation prior to placement of ash in the 


landfill, the on-site granular soil (sand and gravel) is generally suitable for use as site grading 


fill.  Imported fill should consist of well-graded granular material that is free of organic and other 


deleterious materials.  Imported fill material should be approved by the Geotechnical Engineer 


prior to its delivery to the project site.  Fill should meet the specifications presented in Table 10. 


                               Table 10: Site Grading Fill Gradation Recommendations 


Sieve Size 
Site Grading Fill 


Percent Passing by Weight 


3 inch 100 


¾ inch - 


No. 4 - 


No. 40 - 


No. 200 35 


Liquid Limit (LL)  35  


Plasticity Index (PI)  15 


7.9  Placement and  Compaction of Material 


7.9.1 Site Grading Fill 


Fill materials used in site preparation work should be moisture conditioned to within two (2) 


percentage points of the optimum moisture content prior to placement.  Fill should be placed in 


loose lifts not exceeding the capability of the compaction equipment.  Loose lift thicknesses of 


six (6) to eight (8) inches are typically appropriate.  Fill should be compacted to at least 95 


percent of the maximum dry density as determined by the ASTM D 1557 Test Method. 
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7.9.2 Combined Fly Ash / Bed Ash 


Ash is usually spread and leveled with a bulldozer, grader, or other equipment in lifts not 


exceeding 12 inches when loose.  Individual lifts should be compacted as soon as the material 


has been placed and is moisture conditioned. The ash should be compacted to at least 95 


percent of the maximum dry density as determined by the ASTM D 1557 Test Method. 


8.0 CONCLUSIONS 


PSI has reviewed various published geologic documents related to the site proposed for the 


SCA #2 Ash Landfill, various documents associated with the existing SCA #1 Ash Landfill and 


conducted a specific geotechnical investigation on the proposed SCA #2 site.  The investigation 


included 2 boreholes, 4 test pits and 3 Refraction Microtremor tests.  Laboratory testing was 


performed on several samples gathered during the field investigation and also performed on 


samples of the ash material to be placed in this landfill. 


PSI also investigated the possible presence of groundwater on the site.  While ground water 


was not observed in Boring B-2 (upper east slope) or in any of the test pits, groundwater was 


observed in Boring B-1 at the lower west end of the site.  No surface waters were present at the 


site or within the near proximity of the site.  The granular surface soils (ranging from 


approximately 14 to 50 feet thick) on top of the relatively impervious shale bedrock will provide 


an adequately porous layer to convey any groundwater that does migrate under the proposed 


ash landfill.  We expect that any migrating groundwater will move in a general northeast to 


southwest direction atop the shale bedrock and at least 10 feet below the ground surface in the 


vicinity of the landfill and not come into contact with the ash materials.  We recommend 


placement of a low permeability soil cap (at least 6 inches at a hydraulic conductivity of 1x10^-3 


cm/s or less) on top of the completed landfill with a native soil cover above that for revegetation.  


Surface water should be controlled to reduce the potential for erosion or ponding and observed 


erosion conditions should be repaired.  Provided these recommendations are followed, we 


anticipate that the risk of water percolating through the ash material and into the groundwater is 


minimal. 


 


PSI conducted several structural stability analyses for the proposed 400 ft high landfill in various 


possible configurations ranging from bench heights of 30 ft and cross slope section of 1.5H:1V 


up to a bench height of 60 feet and cross slope section of 2H:1V.  All of the configurations 


modeled indicated short term and long term safety factors greater than the minimums 


recommended per ASTM E 2277-03 "Standard Guide for Design and Construction of Coal Ash 


Structural Fills" and also in accordance with the guidelines presented in USACE Manual EM 


1110-2-1902 �Slope Stability�.   We recommend that ash materials be placed in maximum 12-







Geotechnical Engineering Services April 6, 2012 
Proposed SCA #2 Ash Landfill PSI Job No. 0710281 
Carbon County, Utah Page 21 


inch lifts and should be compacted to a minimum 95%.  With proper compaction, the expected 


settlement occurring in this landfill will have minimal impact. 


Based on the results of our study, we are of the opinion that the site of the proposed SCA #2 


ash landfill is suitable from a geotechnical engineering perspective, provided our 


recommendations for site preparation and placement of the ash materials are followed. 


9.0 DESIGN REVIEW AND CONSTRUCTION SERVICES 


PSI is available to assist as needed to review geotechnical related portions of the design 


documents or construction conditions.  If site conditions are different than described in this 


report, PSI should be notified so that we can re-evaluate our recommendations if necessary. 


10.0 GEOTECHNICAL RISK 


The concept of risk is an important aspect of the geotechnical evaluation.  The primary reason 


for this is that the analytical methods used to develop geotechnical engineering conclusions and 


recommendations do not comprise an exact science.  The analytical tools which geotechnical 


engineers use are generally empirical and must be used in conjunction with engineering 


judgment and experience.  Therefore, the conclusions, solutions and recommendations 


presented in the geotechnical evaluation should not be considered risk-free and, more 


importantly, are not a guarantee that the interaction between the soils and the proposed 


structure will perform as planned.  The engineering conclusions and recommendations 


presented in the preceding sections constitute PSI�s professional estimate of those measures 


that are necessary for the proposed ash landfill to perform according to the proposed design 


based on the information generated and referenced during this evaluation, and PSI�s 


experience in working with these conditions. 











APPENDIX A 


USGS Topographic Site Vicinity Map - Figure A-1 
USDA SCS Soils Map - Figure A-2 


Ash Landfill Conditional Use Submittal (Dated 12-29-2009) 
Site Photographs 
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Section 7 


Closure Plan 
 


 
 


Section 7 of this permit addresses the following regulatory sections: 


R315-319-102;  
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7.0 Closure Plan 


 
The closure plan in this section is designed to  


• Control, minimize or eliminate, to the maximum extent feasible, post-closure infiltration 


liquids into the ash material and releases of CCR, leachate or contaminated run-off to the ground 


water, surface water or to the atmosphere; 


• Preclude the probability of future impoundment of water, sediment or slurry; 


• Include measures that provide for major slope stability to prevent the sloughing or movement 


of the final cover system during the closure and post closure care period;  


• Minimize the need for further maintenance of the landfill; and 


• Be completed in the shortest amount of time consistent with recognized and generally 


accepted good engineering practices. 


 


The Closure Plan SCA#2 Ash Landfill was originally prepared in October 2016 and added to the 


operating record.  This current update was prepared in February 2017 to address permit 


formatting needs for the SCA#2 Ash Landfill. 


 


I certify that this Closure Plan meets the requirements of federal regulations 40CFR §257.102 as 


it pertains to the closure of existing CCR Landfills, and  meets the corresponding Utah Code 


Rules R315-319-102. 


  


S. Scott Carlson, PE 187727, Utah  


February 2017 
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7.1 Introduction 
 


This section identifies the Closure Plan for the existing SCA #2 Ash Landfill.  The plan 


described herein identifies the design of the facility and the final cover system intended to 


minimize or eliminate, to the extent feasible, potential impacts to the ground water, surface water 


or to the atmosphere associated with this facility.  This plan has been prepared to meet the 


requirements of 40CFR 257.102 and the Utah State regulations R315-319-102. 


 


The existing SCA #2 Ash Landfill encompasses a footprint of approximately 30-40 acres resting 


against and into a small side hill with existing elevations ranging from approximately 6400 to 


6775.  This location was chosen because there is no surface water flowing in the vicinity and it is 


up above the valley floor and has minimal potential for ground water. 


 


Potential infiltration of water into the landfill is minimized first by reducing the potential for 


surface water run-on and by collecting and controlling the surface water run-off from the facility.  


Please see the run-on / run-off control plan for more information. 


 


Closure of this existing landfill includes an infiltration layer (minimum of 18-inches) covering 


the ash material with earthen material with a permeability no greater than 1x10-5 cm/sec. and a 


final erosion and revegetation cover layer (minimum of 6-inches) and revegetate the surface to 


reduce potential runoff and erosion from the site. 


 


Placement of the design cover materials will control, minimize or eliminate, to the extent 


feasible, post-closure infiltration liquids into the ash material and releases of CCR, leachate or 


contaminated run-off to the ground water, surface water or to the atmosphere. 


 


7.2 Landfill Design Parameters 


 


The design parameters for the SCA #2 Ash Landfill include the following:   


 


 The SCA#2 Ash Landfill has a maximum design footprint of approximately 30-40 acres.  


This is the largest area of the CCR unit that would ever require final cover at any time 


during the landfill’s active life.  However it is anticipated that the lower portions of the 


landfill will be receive their final cover early in advance of closing the landfill (The 


lowest portion received its cover layers in 2016).  This will minimize maximum total area 


the requiring cover at one time. 
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 The design capacity of the SCA #2 Ash Landfill is calculated to include capacity for up 


to 3.6 Million cubic yards of ash material with a maximum material thickness of 


approximately 170 feet above existing ground (approximately 375 feet from the toe to the 


top of the landfill).  Based on an average of 300,000 cubic yards per year, the landfill 


could serve for approximately twelve years.  If the annual material placement quantity is 


less, the landfill could serve for a longer time. 


 The landfill is designed with a 3H:1V slope on the face of the landfill (Periodic survey 


measurement will occur on each lift.  If any significant portions of the lift have a slope 


steeper than 2.5H:1V, they will be re-graded.)  The geotechnical stability requirements 


have calculated that a 2H:1V slope is stable.  SCA has determined that the design of 


3H:1V is more conservative and will provide a preferred condition and adequate 


contingency to account for anticipated variability in constructed conditions. 


 Benches/Terraces are designed 15 feet wide at a maximum vertical spacing of 60 feet. 


Terrace benches are designed with a minimum 2% cross slope into the hill to keep storm 


water from spilling over the bench.  (Periodic survey measurement will occur on each 


terrace/lift.  If any significant portions of the terrace are higher than 60 feet, or if they do 


not have a minimum 2% cross slope, they will be re-graded.)   


 Drainage Collection ditches on each bench/terrace with the ditch profile slope generally 


in the range of 1-2%.  Drainage will be directed to perimeter collection ditches, through 


erosion control BMP’s and sediment traps and then into a clay-lined sediment pond. 


(Periodic survey measurement will occur on each terrace.  If any significant portions of 


the terrace ditches are less than 0.5% or steeper than 3.5% slope, they will be re-graded. 


(Perimeter ditches are designed with steeper slopes and will be constructed on native soil 


– not over ash material- and include regular BMP’s for velocity control). 


 The final ash surface and thereby the final covered surface will be graded to provide 


adequate slopes to prevent noticeable impounding of precipitation on the site. 
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7.3 Final Soil Cover System  
 


The final soil cover system is designed to close the SCA#2 Ash Landfill in a manner that will  


 Control, minimize or eliminate, to the maximum extent feasible, post-closure infiltration 


liquids into the ash material and releases of CCR, leachate or contaminated run-off to the 


ground water, surface water or to the atmosphere; 


 Preclude the probability of future impoundment of water, sediment or slurry; 


 Include measures that provide for major slope stability to prevent the sloughing or 


movement of the final cover system during the closure and post closure care period;  


 Minimize the need for further maintenance of the landfill; and 


 Be completed in the shortest amount of time consistent with recognized and generally 


accepted good engineering practices. 


7.3.1 Infiltration Layer 
 


SCA will install an 18-inch thick infiltration layer over the ash material.  This layer will consist 


of soil material with a maximum permeability of 1x10-5 cm/sec.   These soil materials may be 


selected from onsite Mancos shale or import soils meeting the permeability requirements.  The 


natural subsoil layer under the ash landfill consists of Mancos shale.  SCA will place and spread 


this infiltration layer material across the surface of the slope, moisture condition and compact 


with a small dozer, making a minimum of two passes on each lift.    A minimum of 3 


permeability tests will be performed on the completed infiltration layer (for each 60 foot lift) 


either directly in place by a licensed geotechnical engineering firm or by extracting a core 


sample and tested by a qualified geotechnical laboratory. 


7.3.1.1 Leachate Potential 
 


Extensive geotechnical testing of the SCA ash material has been conducted in connection with 


the design of this landfill.  The pozzolanic properties of this ash not only improve the mass 


stability of the landfill, but when combined with the low hydraulic conductivity of the ash, the 


dry conditions at the selected site, the surface water controls, vegetative native soil cover, and 


other favorable characteristics of this landfill, the potential for leachate discharge to occur during 


the active and post-closure phases of the SCA #2 Ash Landfill is negligible.   
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7.3.2 Erosion and Vegetation Layer 
 


SCA has gained successful reclamation experience over the past 20 years and benefitted from the 


collective experience of the Utah coal mining community.  SCA’s final surface soil layer is 


based on this experience and is designed to both minimize water percolation in contact with the 


infiltration layer and to promote successful re-vegetation and erosion control.  The following 


principles have influenced the design of this plan: 


 Precipitation in the area typically ranges from 10 inches to 20 inches per year 


 Evapotranspiration in the area typically can range from 20 inches to 35 inches per 


year 


 Seeding with a mixture of properly selected species can establish a good vegetative 


cover to reduce erosion, reduce weeds, maintain natural conditions and extract water 


from the soil cover layer. 


 Mixing a weed free straw or hay mulch along with fertilizer into the upper soil cover 


layer provides added nutrients in the soil cover without making it immediately 


available for weed growth. 


 Placement of the soil cover in a roughened state can reduce erosion gullies by 


capturing precipitation in small pockets rather than allowing it to run down the slope.  


These pockets are also effective at assisting vegetation growth. 


 


Regulatory requirements include a minimum of 6-inches of soil material on top of the infiltration 


layer.  However, given the principles above, SCA will place significantly more than the 


minimum in an effort to reduce runoff and improve vegetation success.  The design for the 


SCA#2 Ash Landfill erosion and vegetation layer includes: 


 


 Place a native soil layer for vegetative growth (approximately 18-inch loose thickness) 


o The proposed native soil will be tested to confirm appropriate fertilizer and mulch 


amendments.   Given the experience with native soils in this area, it is expected 


that soil amendments may include something like the following:  


 Spread fertilizer over the soil cover at a rate of up to 200 lb./acre 16-16-8 


fertilizer (slow release) or equivalent  
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 Depending on the organic content of the native soil, SCA may choose to 


spread up to 1.5 ton per acre of certified weed free straw mulch or hay.  


 Mix the above noted fertilizer and mulch into the top 12-18 inches of soil 


utilizing any efficient and effective method (some options include 


scarifying, plowing, track hoe pocketing, etc.) and  


 Leave the slope surface in a roughened condition to reduce erosion 


potential (typical 4”-8” deep pockets).  This slope roughening condition is 


valuable in creating a surface that requires less maintenance of the landfill 


cover throughout the post-closure period. 


o The additional depth of this soil layer allows for significant pocketing without 


approaching the minimum 6-inch requirement even in the bottom of the pockets.  


This additional depth also protects against potential disruption of the integrity of 


the final cover system in the event of settling or subsidence. 


 Seed with reclamation seed mix currently being used on SCA’s Sunnyside properties. 


 


The final soil cover placed for the erosion and vegetation layer will be spread with small 


equipment with an effort to avoid compaction.  Roughening and mixing efforts will assist in 


keeping the soil loosened. 
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7.4      Construction QA / QC   


It is in the best interest of SCA to ensure proper construction of the landfill and the cover 


materials.  SCA will oversee its contractors and be responsible for requiring proven construction 


means and methods from them.  Verification of proper material placement and compaction will 


include a variety of testing: 


 


 Soil Cover 


o Either import or native soils may be used for cover material, provided they meet 


the intended purpose. 


o An 18” soil cap (1x10-5 cm/sec permeability) will be placed over the ash material.  


Compaction will include two passes with the dozer.  No in place density tests will 


be required.  Permeability tests (minimum 3 per 60 foot lift) will be conducted by 


a licensed geotechnical firm or sent to a qualified geotechnical laboratory. 


o An 18” loose layer of reclamation soil will be placed over the soil cap and 


roughened in place.  Tests for vegetative parameters will be performed for each 


material source to confirm the appropriate amount of fertilizer and mulch to be 


added. 


o Random pothole verification will be performed to observe the depth of soil 


placed.  Minimum of 3 potholes per 60 foot lift shall be dug. 


 Re-Vegetation 


o SCA maintains a current reclamation seeding mix that adjusts from time to time 


based on a variety of conditions, including seed species availability.  SCA will 


utilize the current reclamation seed mix to establish vegetation cover and long 


term native plant growth.  SCA will visually monitor the vegetation growth as 


part of the post-closure plan and reseed when needed. 
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7.5      Schedule of Closure Activities  


 


Commencement of closure activities must begin no later than 30 days after the date on which the 


last known final receipt of waste is received or within two years of the landfill becoming idle.  In 


accordance with 40CFR 257.102(e)(3) and R315-319-102(e)(3), closure of the landfill has 


commenced when the owner or operator has ceased placing waste and completes any of the 


following actions or activities: 


(i) Taken any steps necessary to implement the written closure plan;  


(ii)  Submitted a completed application for any required state or agency permit or permit 


modification; or 


(iii) Taken any steps necessary to comply with any state or other agency standards that are a 


prerequisite, or are otherwise applicable, to initiating or completing the closure of a CCR 


unit. 


 


A variety of regulatory requirements determine opportunity for extensions if needed prior to 


commencing closure activities. 


 


Nonetheless, SCA’s plan is for periodic covering of the lower slopes of the landfill in advance of 


closure as the active area of the landfill progresses up the hill.  Given that plan, SCA began 


covering those lower slopes in 2016.  It is anticipated that cover placement work will occur at 


least annually or bi-annually throughout the active life of the landfill.  This proactive approach 


will minimize the amount of ash material exposed to the elements and further protect surface 


waters, groundwater and the atmosphere. 


 


Approvals, permits and other authorizations are in place to allow for cover materials to be placed 


on the landfill surface periodically throughout the active life of the landfill.  The cover layers 


described in this plan are installed during the non-winter season and generally are completed 


within 6-months from the commencement of cover placement activities.  Placement of vegetative 


amendments (fertilizers, mulches, etc.), and seeding activities is generally scheduled for the fall 


season to improve germination and growth success. 
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It is estimated that this landfill will be ready for closure some time between 2024 and 2029, 


depending on the ash production rates and the status of the SCA power plant. 


 


 


7.6      Amendments to this plan   


It may become necessary to amend this plan or portions of this plan.  In the event that 


amendments are needed, SCA will follow the requirements of 40CFR 257.102(b)(3) and R315-


319-102(b)(3), and obtain a written certification from a licensed professional engineer that the 


plan and any amendments to this written closure plan meet the requirements of 40CFR 257.102 


and R315-319-102. 


 


 


7.7      Notifications  


 


SCA will comply with the closure recordkeeping requirements as specified in 40CFR 257.105(i) 


and R315-319-105(i), the closure notification requirements specified in 40CFR 257.106(i) and 


R315-319-106(i), and the closure Internet requirements specified in 40CFR 257.107(i) and 


R315-319-107(i). 


 


SCA will prepare a notification of intent to close this landfill prior to commencement of landfill 


closure.  The notification will include a certification by a licensed professional engineer as 


required by 40CFR 257.102(d)(3)(iii) and R315-319-102(d)(3)(iii), as applicable.  The 


notification will be placed in the facility’s operating record. 


 


SCA will prepare a notification of completion of closure within 30 days after the completion of 


closure activities for this landfill.  The notification will include a certification by a licensed 


professional engineer as required by 40CFR 257.102(d)(3)(iii) and R315-319-102(d)(3)(iii), as 


applicable.  The notification will be placed in the facility’s operating record. 
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Upon final closure of the ash landfill, SCA will record a notation on the deed to this property at 


the Carbon County Recorder’s office.  This notation will in perpetuity notify any potential 


purchaser of the property that: 


 The land has been used as an ash landfill 


 The use of the land is restricted under the post closure care requirements as provided by 


40CFR 257.104 (d)(1)(iii) and R315-319-104(d)(1)(iii), 


SCA will prepare a notification within 30 days after recording the deed notation, stating that the 


notation has been recorded.  This notification will be placed in the facility’s operating record. 
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Section 8 


Post - Closure Plan 
 


 
 


Section 8 of this permit addresses the following regulatory sections: 


R315-319-104;  
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8.0 Post-Closure Plan 


 
 


This Post-Closure Plan is focused on the care, maintenance and monitoring that will occur 


throughout the 30 year regulatory Post-closure care period.  This will maintain the integrity and 


effectiveness of the final cover system, including making repairs to the cover as necessary to 


correct the effects of settlement, subsidence, erosion or other events, and preventing run-on and 


run-off from eroding or otherwise damaging the final cover.   


 


The Post-Closure Plan for SCA#2 Ash Landfill was originally prepared in October 2016 and 


added to the operating record.  This current update was prepared in February 2017 to address 


permit formatting needs for the SCA#2 Ash Landfill. 


 


I certify that this Post-Closure Plan meets the requirements of federal regulations 40CFR 


§257.104 as it pertains to the post-closure care of existing CCR Landfills, and  meets the 


corresponding Utah Code Rules R315-319-104. 


  


S. Scott Carlson, PE 187727, Utah  


February 2017 
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8.1 Introduction 


 


This section identifies the Post-Closure Plan for the existing SCA #2 Ash Landfill.  The plan 


described herein identifies the care, maintenance and monitoring to occur at this facility after 


completion of closure activities.  This plan has been prepared to meet the requirements of 40CFR 


257.104 and Utah State regulations R315-319-104 pertaining to existing CCR Landfills. 


   


This Post-Closure Plan is focused on the care, maintenance and monitoring that will occur 


throughout the 30-year Post-closure care period.  This will maintain the integrity and 


effectiveness of the final cover system, including making repairs to the cover as necessary to 


correct the effects of settlement, subsidence, erosion or other events, and preventing run-on and 


run-off from eroding or otherwise damaging the final cover.  The groundwater monitoring 


system will be maintained and monitored throughout the post-closure care period in accordance 


with the Groundwater Monitoring Plan associated with this facility. 


 


8.2 Landfill and Cover Design Parameters 


 


The design parameters for the SCA #2 Ash Landfill include the following:   


 


 The SCA#2 Ash Landfill has a maximum design footprint of approximately 30-40 acres.  


 The design capacity of the SCA #2 Ash Landfill is calculated to include capacity for up to 


3.6 Million cubic yards of CCR ash material with a maximum material thickness of 


approximately 170 feet above existing ground (approximately 375 feet from the toe to the top 


of the landfill).   


 The landfill is designed with a 3H:1V slope on the face of the landfill with benches / terraces 


15 feet wide at a maximum vertical spacing of 60 feet.  This will provide a conservative 


slope and reduced need for maintenance throughout the post-closure care period.   
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 The infiltration cover layer will be 18-inch thick over the ash material consisting of soil 


material with a maximum permeability of 1x10-5 cm/sec.    


 The erosion and vegetation cover layer is required to be a minimum of 6-inches thick.  


However SCA will place a native soil layer approximately 18-inches thick with fertilizer and 


organic matter mixed in and the surface roughened with deep pockets.  (The additional depth 


of this soil layer allows for significant pocketing without approaching the minimum 6-inch 


requirement even in the bottom of the pockets, and protects the final cover system in the 


event of settling or subsidence.) 


 Seed with reclamation seed mix currently being used on SCA’s Sunnyside properties. 
 


8.3      Post-Closure Care Activities   


 Final Cover System 


It is important to maintain the integrity of the final cover system, including the infiltration cover 


layer and the erosion and vegetation cover layer.  Potential impacts to this cover system can be 


caused by settlement, subsidence, erosion or other events.  The landfill and cover systems are 


designed to minimize the potential of these impacts.  Periodic inspections of the closed landfill 


surface will look for signs of irregularities in the cover.   


o Erosion gullies can remove portions of the cover and expose lower layers of the cover 


system and in worse conditions can expose the ash materials.     


 In the event that erosion gullies are observed that come within 6-inches above 


the top of the infiltration cover layer, maintenance activities will be 


implemented to fill the erosion and slow down the velocity of concentrated 


water flow in that area and possibly redirect or disperse surface runoff waters. 


o Run-on / Run-off of precipitation may increase the possibility of erosion conditions 


on the cover system.  Periodic inspections of the closed landfill surface will look for 


signs of erosion in the collection ditches across the landfill.   


 In the event that the ditches show erosion coming within 6-inches of the top of 


the infiltration cover layer, maintenance activities will be implemented to fill 


the erosion and slow down the velocity of water flow in that area. 


 In the event that evidence of significant run-on conditions develop which 


allow surface waters from off-site to flow onto the closed landfill, 


maintenance activities will be implemented to re-grade, install ditches and or 


berms to reduce the potential for run-on conditions to occur.  
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o Impounded water can oversaturate the soils and decrease stability or increase the 


chance of percolation through the infiltration layer.  The design of the facility is such 


that no significant impounded water should occur. However, surface roughening 


techniques are intended to hold small amounts of water in the vegetation cover soils 


to assist with plant growth. 


 In the event that water impounding conditions exist and cover an area greater 


than 20 square yards, additional fill and grading activities will be implemented 


to restore the positive drainage off from that area. 


 


 Vegetation 


o A vegetated cover on the surface of the final cover system will assist in maintaining a 


stable cover system and resist erosion.  The desert climate of this area presents a 


challenge for maintaining vegetation here.  The surface roughening techniques 


discussed above are intended to assist with vegetation growth.  Periodic inspections 


of the closed landfill surface will observe the conditions of the vegetative cover. 


 In the event that areas appear to have noticeably less vegetative cover in 


comparison with surrounding areas of the landfill or than other adjacent 


undisturbed areas, SCA will reseed the area the next fall season and seek to 


re-establish the vegetative cover. 


 In the event that fire or other catastrophic conditions destroy the vegetation, 


SCA will reseed the area and seek to re-establish the vegetative cover. 


 


 Groundwater Monitoring 


o SCA has installed groundwater monitoring wells in conjunction with this ash landfill.  


SCA will protect and maintain the wells and monitor groundwater conditions as 


outlined in the Groundwater monitoring plan. 
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8.4      Schedule of Post-Closure Activities  


 


Commencement of post-closure activities begins upon completion of closure activities.  Closure 


activities are deemed to be completed upon placing the notice of completion of closure in the 


facilities operating record.  Post-closure activities will occur throughout the post closure period 


of 30 years.   


 


Inspections will occur throughout the post-closure period on the following schedule: 


 Years 0-2   Quarterly 


 Years 3-5   Semi-annually 


 Years 6-10   Annually 


 Years 10-30 Bi-annually 


 


In the event that concerns are encountered during the scheduled inspections as described above, 


maintenance action will occur and a follow up inspection will be conducted at the conclusion of 


the maintenance activity. 


 


Groundwater monitoring will be conducted on a schedule as outlined in the groundwater 


monitoring plan. 


 


8.5      Contact information   


 


During the post-closure care period, contact information regarding this facility is as follows: 


 Sunnyside Cogeneration Associates 


 Attn. Plant Engineer 


 One Power Plant Road 


 PO Box 139 


  Sunnyside, UT 84539 


 435-888-4476 


 rnetz@sscogen.com   or   jhascall@sscogen.com  
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8.6      Land Use during Post Closure Period   


 


It is anticipated that the land use for this site will include wildlife and grazing uses during and 


throughout the post-closure period.  Maintenance and monitoring activities are also expected to 


occur and will require access to and across the site.  Any other disturbance to the site will require 


demonstration that the disturbance will not increase the potential threat to human health or the 


environment.  Notification of such demonstration will be sent to the State Director and placed in 


the facility’s operating record and on the internet site. 


 


8.7      Amendments to this plan   


 


It may become necessary to amend this plan or portions of this plan.  In the event that 


amendments are needed, SCA will follow the requirements of 40CFR 257.104(d)(3) and R315-


319-104(d)(3) and obtain a written certification from a licensed professional engineer that the 


plan and any amendments to this written closure plan meet the requirements of 40CFR 257.104 


and R315-319-104. 


 


8.8      Notifications  


 


SCA will comply with the closure recordkeeping requirements as specified in 40CFR 257.105(i) 


and R315-319-105(i), the post-closure notification requirements specified in 40CFR 257.106(i) 


and R315-319-106(i) and the closure Internet requirements specified in 40CFR 257.107(i) and 


R315-319-107(i). 


 


SCA will prepare a notification of completion of post-closure care period no later than 60 days 


following the completion of the post-closure care period.  The notification will verify that the 


post-closure care has been completed and will include a certification by a licensed professional 


engineer that the post-closure care has been completed in accordance with the plan required by 


40CFR 257.104(d) and R315-319-104(d).  The notification will be placed in the facility’s 


operating record. 
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ENFORCEABLE DATES AND TIMELINES 


 
The following dates or timeframes are referenced in 


Section I: General Provisions of this permit. 
 


Annual Certification Due:  November 1 of every calendar year that this permit is in force. 


 


Renewal application due:   December 26, 2017 


 


Permit expiration date:  June 26, 2018 


 


Definition of “prompt”:  written notification within 14 days. 


 


ABSTRACT 
 


 


The Sunnyside Cogeneration Facility is a steam-electric generating power plant located in Sunnyside, Carbon 


County, Utah (approximately 25 miles southeast of Price).  The plant consists of a circulating fluidized bed 


combustion boiler, an emergency backup diesel fire pump, diesel storage tanks, coal handling equipment, ash 


handling equipment, and limestone handling equipment.  The boiler is fueled by coal refuse from the Sunnyside 


and Star Point Refuse Piles.  The fly/bottom ash generated from the coal combustion is disposed of in an on-site 


landfill and/or for beneficial use.  Sunnyside is classified as a major source of air pollution with respect to PM10, 


sulfur dioxide (SO2), nitrogen oxide (NOx), carbon monoxide (CO), and Hazardous Air Pollutant (HAP) 


emissions.  Sunnyside is subject to 40 CFR 64 (Compliance Assurance Monitoring); 40 CFR 60 Subparts Da 


(Standards of Performance for Electric Utility Steam Generating Units) and Y (Standards of Performance for 


Coal Preparation and Processing Plants); and 40 CFR 63 Subparts ZZZZ (National Emissions Standards for 


Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines) and UUUUU (National 


Emissions Standards for Hazardous Air Pollutants: Coal and Oil Fired Electric Utility Steam Generating Units). 
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SECTION II: SPECIAL PROVISIONS 
   


II.A Emission Unit(s) Permitted to Discharge Air Contaminants. 


(R307-415-4(3)(a) and R307-415-4(4)) 


 


II.A.1 Permitted Source 


Source-wide 


 


II.A.2 Circulating Fluidized Bed Combustion Boiler (EU#1) 


Rated at 700 MMBtu/hr and fueled by coal, coal refuse or alternative fuels, and fueled by diesel 


fuel during startup, shutdown, upset condition and flame stabilization. This boiler is equipped 


with a limestone injection system to the fluidized bed and a baghouse. This boiler is subject to 40 


CFR 60, Subpart Da and CAM; and 40 CFR 63 Subpart UUUUU. 


 


II.A.3 Controlled Point Sources (EU#2) 


Crusher, Enclosed Conveyor Transfer Points, Coal Silo Bin Vents, Coal delumper, Coal Dust 


Collectors #1 (Coal Silo Unloading) and #2 (Coal Bunker Unloading) (all of above are subject to 


NSPS Subpart Y); and Flyash Baghouse, Hydrated Lime Storage Silo, Soda Ash Storage Silo, 


Ash Unloading Wet Scrubber, and Limestone Bulk Storage. 


 


II.A.4 Coal Dust Collectors #1 and #2 (EU#2A) 


Coal Silo Unloading Dust Collector and Coal Bunker Unloading Dust Collector.  Both units are 


subject to CAM. 


 


II.A.5 Uncontrolled Point Sources (EU#3) 


Primary and Secondary Screens, Coal Conveying Operations (NSPS Subpart Y), Coal Receiving 


Hoppers (NSPS Subpart Y), Bulk Storage of Coal, and Limestone Receiving Hopper. 


 


II.A.6 Fugitive Dust Sources (EU#4) 


Coal or Coal Refuse, Mining Operations, Ash Landfill Operations, Unpaved Roads, and Paved 


Haul Roads. 


 


II.A.7 Emergency Diesel Engine (EU#5) 


One emergency diesel engine, approximately 201 HP, used to power the emergency backup fire 


pump. NESHP ZZZZ. 


 


II.A.8 Fuel Oil Storage Tanks (EU#6) 


A 50, 000 gallon storage tank used to store backup diesel fuel oil for main boiler startup, 


shutdown, upset condition and flame stabilization, a 7,200 gallon storage tank used to store diesel 


fuel oil used by on-site off roads equipment, and a 250 gallon storage tank used to store diesel 


fuel oil for the emergency diesel fire pump. 


 


II.A.9 Emergency Generator (EU#7) 


A 500 kW emergency standby diesel generator, used in the event of disruption of normal 


electrical power and testing/maintenance. 


 


 


II.B Requirements and Limitations 


 


 The following emission limitations, standards, and operational limitations apply to the permitted facility 


as indicated: 


 


II.B.1 Conditions on permitted source (Source-wide). 
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Visible emissions shall be no greater than 10 percent opacity. [Origin: DAQE-AN0100960029-13]  


Authority:  [R307-401-8(1)(a)(BACT), 40 CFR 60 Subpart Y] 


 


II.B.5.a.1 Monitoring:  
 


A visual opacity survey of each affected emission unit shall be performed on a monthly basis by 


an individual trained on the observation procedures of 40 CFR 60, Appendix A, Method 9.  If 


visible emissions other than condensed water vapor are observed from an emission unit, an 


opacity determination of that emission unit shall be performed by a certified observer within 24 


hours of the initial survey.  The opacity determination shall be performed in accordance with 40 


CFR 60, Appendix A, Method 9.  [R307-415-6b] 


 


II.B.5.a.2 Recordkeeping:  
 


A log of the visual opacity survey(s) shall be maintained in accordance with Provision I.S.1 of 


this permit.  If an opacity determination is indicated, a notation of the determination should be 


made in the log.  All data required by 40 CFR 60, Appendix A, Method 9 shall also be 


maintained in accordance with Provision I.S.1 of this permit.  [R307-415-6b] 


 


II.B.5.a.3 Reporting:  
 


There are no reporting requirements for this provision except those specified in Section I of this 


permit. 


 


II.B.6 Conditions on Fugitive Dust Sources (EU#4). 


 


II.B.6.a Condition:  
 


The permittee shall operate in accordance with the most current fugitive dust control plan approved by the 


Director for the control of all dust sources associated with the plant and Ash Landfill.  [Origin: DAQE-


AN0100960029-13]  Authority:  [R307-201-3, R307-401-8(1)(a)(BACT)] 


 


II.B.6.a.1 Monitoring:  
 


The permittee shall implement the techniques specified in the most recently approved version of 


the fugitive dust control plan.  The plan shall contain sufficient control measures to prevent an 


increase in PM10 emissions above those modeled for the most recently approved AO.  The 


parameters and assumptions used in the most recent air quality modeling analysis shall not be 


changed if such change would result in an increase in PM10 emissions.  The limitations and 


conditions in the current fugitive dust control plan shall not be changed without prior approval in 


accordance with R307-401.   


 


II.B.6.a.2 Recordkeeping:  
 


Records required by the most recently approved fugitive dust control plan shall be maintained in 


accordance with the plan and in accordance with Provision I.S.1. of this permit. 


 


II.B.6.a.3 Reporting:  
 


There are no reporting requirements for this provision except those specified in Section I of this 


permit. 
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II.B.6.b Condition:  
 


Visible emissions shall be no greater than 20 percent opacity. [Origin: DAQE-AN0100960029-13]  


Authority:  [R307-201-3, R307-401-8(1)(a)(BACT)] 


 


II.B.6.b.1 Monitoring:  
 


In lieu of opacity monitoring, adherence to the most recently approved version of the fugitive 


dust control plan shall be monitored to demonstrate that appropriate measures are being 


implemented to control fugitive dust.   


 


II.B.6.b.2 Recordkeeping:  
 


Records required by the most recently approved fugitive dust control plan shall be maintained in 


accordance with the plan and in accordance with Provision I.S.1.of this permit.   


 


II.B.6.b.3 Reporting:  
 


There are no reporting requirements for this provision except those specified in Section I of this 


permit.   


 


II.B.7 Conditions on Emergency Diesel Engines (EU#5) 


 


II.B.7.a Condition:  
 


The permittee shall comply with the following operating limitations at all times for each emergency 


affected emission unit: 


 


1  The permittee shall operate the affected emission unit according to the requirements in 40 CFR 


63.6640(f)(1) through (4).  Any operation other than emergency operation, maintenance and testing, 


emergency demand response, and operation in non-emergency situations for 50 hours per year, 


paragraphs 40 CFR 63.6640(f)(1) through (4), is prohibited. If the engine is not operated in accordance 


with paragraphs 40 CFR 63.6640(f)(1) through (4), it will not be considered an emergency engine and 


shall meet all requirements for non-emergency engines. 
 


2. The permittee shall meet the following requirements at all times, except during periods of startup: 
 


(a). Change oil and filter every 500 hours of operation or annually, whichever comes first; 
 


(b). Inspect air cleaner every 1,000 hours of operation or annually, whichever comes first; 
 


(c). Inspect all hoses and belts every 500 hours of operation or annually, whichever comes first, and 


replace as necessary. 
 


3. During periods of startup, the permittee shall minimize the engine's time spent at idle and minimize 


the engine's startup time to a period needed for appropriate and safe loading of the engine, not to 


exceed 30 minutes, after which time the non-startup emission limitations apply. 
 


4. The permittee shall comply with the applicable general provisions in 40 CFR 63.1-15 as identified in 


Table 8 of 40 CFR 63 Subpart ZZZZ. 
 


[40 CFR 63.6595(a)(1), 40 CFR 63.6602, 40 CFR 63.6605(a), 40 


CFR 63.6625(h), 40 CFR 63.6640(f), 40 CFR 63.6665, 40 CFR 63 Subpart ZZZZ Table 2c, 40 CFR 63 


Subpart ZZZZ Table 8] [40 CFR 63 Subpart ZZZZ] 


 










































Sunnyside Cogeneration Associates Facility


                      Groundwater Sampling of MW-8
     Year 2012-2013


            Field Parameters Metals(mg/l)


Sample Date Temp. pH SC Arsenic Barium Cadmium Copper Lead Selenium Silver Zinc


(C) (S.U.) (umhos)


January 31, 2012 11.5 7.4 8812 0.0094 0.017 ND ND ND 0.0949 ND ND


February 21, 2012 11.3 7.67 8675 0.0076 0.012 ND ND ND 0.0777 ND ND


April 9, 2012 11.8 7.4 9219 0.0075 0.013 ND ND ND 0.0551 ND ND


May 31, 2012 12.4 7.49 9060 0.006 0.011 ND ND ND 0.0452 ND ND


June 25, 2012 13.1 7.46 9545 0.0066 0.01 ND ND ND 0.0525 ND ND


July 25, 2012 12.8 7.26 8675 0.0087 0.009 ND ND ND 0.0664 ND ND


August 30, 2012 12.6 7.17 9290 0.01 0.011 ND ND ND 0.0531 ND ND


October 25, 2012 11 7.31 9433 0.0081 0.011 ND ND ND 0.0357 ND ND


December 5, 2012 12.6 7.22 9466 0.0143 0.012 ND ND ND 0.0573 ND ND


January 29, 2013 11.8 7.26 8983 0.0079 0.01 ND ND ND 0.0351 ND ND


Average 12.09 7.36 9116 0.0086 0.012 ND ND ND 0.0573 ND ND


Standard Deviation 0.67 0.14 308 0.0022 0.0021 ND ND ND 0.0175 ND ND


        Inorganics Cations(mg/l) Anions(mg/l)


Sample Date TDS pH Calcium Hardness Sodium Potassium Magnesium Chloride Sulfate Bicarbonate Carbonate Alkalinity


(mg/l) (S.U.) CaCO3 HCO3 CO3 Total


January 31, 2012 9880 7.1 407 4380 1360 20 817 240 5800 484 ND 397


February 21, 2012 10000 7.2 396 4180 1250 18 776 240 5800 488 ND 401


April 9, 2012 9950 7.1 378 4200 1390 18.9 792 220 6000 490 ND 402


May 31, 2012 10200 7.2 403 3680 1360 18.3 808 233 6000 491 ND 403


June 25, 2012 10300 7.2 384 4100 1390 18.8 763 242 6300 491 ND 403


July 25, 2012 9830 7.1 408 3750 1230 16.9 748 240 2020 491 ND 403


August 30, 2012 10800 7.2 377 4100 1480 19.7 766 281 6000 499 ND 409


October 25, 2012 10200 7.2 372 4080 1610 18.2 765 230 6300 503 ND 412


December 5, 2012 10600 7.2 383 4220 1480 19.2 792 230 6200 491 ND 403


January 29, 2013 10800 7.1 364 3990 1370 18.4 748 232 6200 490 ND 402


Average 10256 7.16 387 4068 1392 18.64 778 239 5662 492 ND 404


Standard Deviation 346.5 0.05 14.6 202.6 105.8 0.848 22.7 15.4 1226 5.1 ND 3.96


A "<" sign indicates the value reported was the practical quantitation limit for this sample using the method described.  Concentrations of analyte, if present, below this limit.
were not quantifiable.  These results should be considered non-detect.
ND=NoN-Detect
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INTRODUCTION 
 
This report documents and summarizes the monitor well drilling and installation of a piezometer 
(MW-11) to the northeast of the existing SCA#2 Ash Landfill.  The drilling and installation 
occurred on October 19-21, 2015.  The well is 65 feet deep and reaches into the impervious 
Mancos Shale bedrock which underlies the landfill. Wellhead is shown in photo below. 
 
The groundwater monitoring program for the SCA #2 Ash Landfill is intended to verify 
protection of groundwater resources in the vicinity of the ash landfill.  There are three existing 
monitoring wells located below the landfill and this report documents this new monitor well 
located above the landfill.   
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LOCATION 
 
The location for monitoring well MW-11 was selected in the Summer 2015 as a joint effort by 
SCA, Twin Peaks and three members of the Utah DEQ, Division of Waste Management and 
Radiation Control.  As sites were reviewed, this location was jointly determined to be the best 
available location to install a monitoring well to represent the up-gradient condition in 
compliance with the new EPA CCR rule § 257.91.  
 
The site for this dry ash landfill was selected because of the lack of water in the vicinity.  It is 
expected that little to no groundwater is located below the ash landfill and this is a positive 
condition for the facility. 
 
The SCA #2 Ash Landfill has one up-gradient monitor well (MW-11) and three down-gradient 
monitor wells (MW-8, MW-9, MW-10).  These wells are located at the approximate 
latitude/longitude and elevations.  All four monitor wells (and the SCA#2 Ash Landfill) are 
located on private property owned by SCA.  See well locations on figure below. 
 
MW-11  N 39o32’31.0” and W 110o22’40.6” with elevation 6785 ft +/- 
MW-10  N 39o32’20.5” and W 110o23’04.3” with elevation 6423 ft +/- 
MW-9   N 39o32’18.0” and W 110o23’10.6” with elevation 6362 ft +/- 
MW-8   N 39o32’18.6” and W 110o23’05.0” with elevation 6397 ft +/- 
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DRILLER 
 
Monitoring well MW-11 was drilled by Cascade Drilling LP, of Peoria, Arizona on October 19-
21, 2015.  A permits were provided by Utah Division of Water Rights (See driller start card 
below). 
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WELL DESCRIPTION 
 
The MW-11 monitoring well was completed to 65 feet below ground surface with a 20 foot 
screen section utilizing 0.010 sized slots and a sand pack filter consisting of 10x20 washed Silica 
Sand to approximately 1 foot above the top of the screen.  This was followed by a blank PVC 
pipe, a 5 ft bentonite chip seal, and then grouted to the surface.  A 3 foot high above ground 
locking monument finished the installation.  Well installation details are shown on the Well 
Construction Report and diagram below. 
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GROUNDWATER 
 
Groundwater was not encountered during the drilling of MW-11 and the soil samples were dry. 
Screen was installed at the bottom of the well such that in the event that groundwater exists at 
some time in the future, it can be detected and monitored in this well. 
 
 
GEOLOGY 
 
The sonic drilling method used provided continuous sampling with depth.  Based upon the site 
investigations previously conducted by PSI (April 6, 2012 and March 25, 2015) and the 
observations of the drill samples obtained from this monitoring well MW-11, the site consists of 
alluvial and colluvial materials (silty sands with gravel) underlain by lean clays and sandy silt 
with cobbles and boulders.  The soils are underlain by an impervious layer of Mancos Shale 
bedrock.  The depth to bedrock in MW-11 was approximately 53-59 feet below ground surface.  
Details regarding the soils encountered during the drilling of MW-11 can be observed on the 
photographs below showing the samples obtained during the drilling. 
 
 
WELL DRILLER’S REPORT 
Cascade Drilling has submitted their Well Driller’s Report to the state.  A copy of that report has 
been inserted after the photos. 
 
 
SUMMARY 
 
MW-11 was installed up gradient from the SCA#2 Ash Landfill for the purpose of monitoring 
groundwater flowing beneath the landfill.  The well was completed with a piezometer reaching 
to a depth of 65 feet below ground surface (approximately 10 feet into the impervious Mancos 
Shale bedrock layer which lies beneath the landfill).  A 20 ft. screened section was installed at 
the bottom of the piezometer. 
 
No groundwater was encountered during the drilling of this well.  This appears to confirm 
expectations that little to no groundwater is flowing under the landfill and that this is an ideal 
location for the landfill.  Monitoring of this well and the other existing monitor wells throughout 
the coming years will assist in observing groundwater conditions in and around the landfill. 
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MW-11 0 - 2.5 ft Surface conditions 
 


 
MW-11 2.5 - 5 ft Silty Sand 
 


 
MW-11 5 - 7.5 ft Silty Sand with boulder 
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MW-11 7.5 - 10 ft  Silty Sand with boulder 
 


 
MW-11 10 - 12.5 ft  Silty Sand 
 


 
MW-11 12.5 - 15 ft  Silty Sand 
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MW-11 15 - 16 ft  Silty Sand 
 


 
MW-11 16 - 18 ft  Silty Sand 
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MW-11 18 - 20.5 ft  Silty Sand 
 


 
MW-11 20.5 - 23 ft  Silty Sand with boulder 
 


 
MW-11 23 - 25 ft  Silty Sand 
 







Page 10   
 


   


 
MW-11 25 - 27.5 ft  Silty Sand 
 


 
MW-11 27.5 - 30 ft  Silty Sand 
 


 
MW-11 30 - 32.5 ft  Silty Sand 
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MW-11 32.5 - 35 ft  Silty Sand 
 


 
MW-11 35 - 37 ft  Silty Sand 
 


 
MW-11 37 - 40 ft  Silty Sand 
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MW-11 40 - 43 ft  Silty Sand 
 


 
MW-11 43 - 45 ft  Silty Sand with intermittent clay 
 


 
MW-11 45 - 47 ft  Silty Sand with intermittent clay/shale 
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MW-11 47 - 49 ft  Silty Sand with intermittent clay/shale 
 


  
MW-11 49 - 50 ft Some clay / shale with some Silty Sand 
 


 
MW-11 50 - 52.5 ft   Some clay / shale with some Silty Sand 
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MW-11 52.5 - 55 ft Clay / Shale 
 


 
MW-11 55 - 57 ft  Clay / Shale 
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MW-11 57 - 59 ft  Clay / Shale 
 


 
MW-11 59 – 62.5 ft  Clay / Shale 
 


 
MW-11 62.5 - 65 ft  Clay / Shale 
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Section 1 


Introduction, Permit Applicability and Public Notifications 
 


 
 


Section 1 of this permit addresses the following regulatory sections: 


R315-319-1;  


R315-319-2;  


R315-319-50;  


R315-319-51;  


R315-319-52;  


R315-319-53; 


R315-319-105; 


R315-319-106; 


R315-319-107; 
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1.0 Introduction 


 


The Sunnyside Cogeneration Associates (SCA) power plant burns waste fuel, including waste 


coal materials, and provides dozens of jobs, both directly through plant operations, and indirectly 


through contractor positions and suppliers.  SCA supplies electric power to the local power grid 


and is a major tax contributor to the local area.  SCA is part of the overall mining and energy 


production industry which is an essential part of the local, state and global economy.  Continued 


operation of SCA brings important social and economic benefits to the area.  Removal of the 


waste fuel left behind by others through the past decades of mining in the area results in an 


efficient use of natural resources and reclamation of the existing refuse piles. Operations occur in 


a manner which protects air quality, surface waters and groundwater in the region.    


 


 


1.1 Permit Applicability  


 


Ash material from the SCA power plant is classified as a coal combustion residual (CCR) and is 


currently subject to certain federal regulations included with 40CFR 257 and certain Utah State 


regulations included in R315-319. 


 


The Sunnyside Cogeneration Associates #2 Ash Landfill (SCA#2) meets the definition of an 


existing CCR landfill [R315-319-53 (21)].  It is located on private property owned by SCA in an 


area approximately 1 mile to the south east of the SCA power plant.  The SCA#2 Ash Landfill 


began construction and began receiving CCR material prior to October 14, 2015 and continues to 


receive CCR.  Necessary permits and approvals for the SCA#2 Ash Landfill were received prior 


to October 14, 2015. 


 


Many of the regulations in R315-319 pertain only to new or existing CCR impoundments or to 


new CCR landfills or to a lateral expansion of the waste boundaries of a CCR unit made after 


Oct 14, 2015.  These regulations are not applicable to an existing CCR landfill like the SCA#2 


Ash Landfill and will not be addressed in this permit.  [R315-319-60; R315-319-61 R315-319-


62; R315-319-63; R315-319-70; R315-319-71; R315-319-72; R315-319-73; R315-319-74; 


R315-319-82; R315-319-83; R315-319-100; R315-319-101 a, b & c] 
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1.2 Operating Record  


 


SCA will maintain records, provide notification and post documents to its publicly accessible 


website in accordance with R315-319-105, -106 and -107 regulations applicable to an existing 


CCR landfill.  


 


SCA maintains a written operating record at its facility. The records are maintained for at least 5 


years following from the date of each occurrence, measurement, maintenance, corrective action, 


report, record, or study.  SCA will maintain the files either in hard copy and / or in electronic 


format. 


 


The operating record will include information regarding the following: 


 


 Documents demonstrating that the CCR unit is in compliance with location requirements 


under Subsection R315-319- 64(a). 


 Design and construction plans, and revisions to these plans 


 Fugitive dust control plan, and any subsequent amendment of the plan, required by 


Subsection R315-319-80(b), [The current plan will be maintained in the record 


irrespective of the time requirement specified in Subsection R315-319-105(b).] 


o Annual CCR fugitive dust control report required by Subsection R315-319-80(c). 


 Initial and periodic run-on and run-off control system plans as required by Subsection 


R315-319-81(c). 


 Documentation recording the results of the weekly inspection as required by Subsection 


R315-319-84(a). [note that weekly inspections are added to the operating record but do 


not require notice to the director or internet posting] 


o The periodic inspection report as required by Subsection R315-319-84(b)(2). 


o Documentation detailing the corrective measures taken to remedy a deficiency or 


release (if any) as required by Subsections R315-319-84(b)(5). 


 Groundwater monitoring plan and corrective action documentation, as it becomes 


available: 


o The annual groundwater monitoring and corrective action report as required by 


Subsection R315-319-90(e). 


o Documentation of the design, installation, development, and decommissioning of 


any monitoring wells, piezometers and other measurement, sampling, and 


analytical devices as required by Subsection R315-319-91(e)(1). 
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o The groundwater monitoring system certification as required by Subsection R315-


319-91(f). 


o The selection of a statistical method certification as required by Subsection R315-


319-93(f)(6). 


o Within 30 days of establishing an assessment monitoring program, the 


notification as required by Subsection R315-319-94(e)(3). 


o The results of appendices III and IV to Rule R315-319 constituent concentrations 


as required by Subsection R315-319-95(d)(1). 


o Within 30 days of returning to a detection monitoring program, the notification as 


required by Subsection R315-319-95(e). 


o Within 30 days of detecting one or more constituents in appendix IV to Rule 


R315-319 at statistically significant levels above the groundwater protection 


standard, the notifications as required by Subsection R315-319-95(g). 


o Within 30 days of initiating the assessment of corrective measures requirements, 


the notification as required by Subsection R315-319-95(g)(5). 


o The completed assessment of corrective measures as required by Subsection 


R315-319-96(d). 


o Documentation prepared by the owner or operator recording the public meeting 


for the corrective measures assessment as required by Subsection R315-319-


96(e). 


o The semiannual report describing the progress in selecting and designing the 


remedy and the selection of remedy report as required by Subsection R315-319-


97(a), except that the selection of remedy report shall be maintained until the 


remedy has been completed. 


o Within 30 days of completing the remedy, the notification as required by 


Subsection R315-319-98(e). 


 Closure Plan.  The written closure plan, and any amendment of the plan, as required by 


Subsection R315-319-102(b). [The current plan will be maintained in the record 


irrespective of the time requirement specified in Subsection R315-319-105(b)]. 


o SCA will place the following closure information in the facility's operating 


record, when it becomes available: 


o The written demonstration(s), including the certification required by Subsection 


R315-319-102(e)(2)(iii), for a time extension for initiating closure as required by 


Subsection R315-319-102(e)(2)(ii). 
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o The written demonstration(s), including the certification required by Subsection 


R315-319-102(f)(2)(iii), for a time extension for completing closure as required 


by Subsection R315-319-102(f)(2)(i). 


o The notification of intent to close a CCR unit as required by Subsection R315-


319-102(g). 


o The notification of completion of closure of a CCR unit as required by Subsection 


R315-319-102(h). 


o The notification recording a notation on the deed as required by Subsection R315-


319-102(i). 


o The notification of intent to comply with the alternative closure requirements as 


required by Subsection R315-319-103(c)(1). 


o The annual progress reports under the alternative closure requirements as required 


by Subsection R315-319-103(c)(2). 


 Post Closure Plan.  The written post-closure plan, and any amendment of the plan, as 


required by Subsection R315-319-104(d).  [The current plan will be maintained in the 


record irrespective of the time requirement specified in Subsection R315-319-105(b)].  


o SCA will place the following post-closure information in the facility's operating 


record, when it becomes available: 


o The notification of completion of post-closure care period as required by 


Subsection R315-319-104(e). 
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1.3 Notifications  


 


SCA will send all notifications required under Subsections R315-319-106(e) through (i), which 


pertain to an existing CCR landfill, to the Director before the close of business on the day the 


notification is required to be completed.  [For purposes of Section R315-319-106, before the 


close of business means the notification shall be postmarked or sent by electronic mail (email).  


If a notification deadline falls on a weekend or federal holiday, the notification deadline is 


automatically extended to the next business day.] 


 


 Unless otherwise required in Section R315-319-106, the notifications specified in Section 


R315-319-106, which pertain to an existing CCR landfill, shall be sent to the Director 


within 30 days of placing in the operating record the information required by Subsection 


R315-319-105. 


 SCA will notify the director when information identified in Section 1.2 above has been 


placed in the operating record and on SCA’s publicly accessible Internet site.   


 


 


 


1.4 Internet Site  


 


SCA maintains a publicly accessible Internet site containing the information specified in Section 


R315-319-107 which pertains to an existing CCR landfill.  The site is titled "CCR Rule 


Compliance Data and Information."  www.sunnysidecogeneration.com 


 


 Unless otherwise required in Section R315-319-107, the information required to be 


posted to the CCR Web site will be made available to the public for at least five years 


following the date on which the information was first posted to the CCR Web site. 


 Unless otherwise required in Section R315-319-107, the information will be posted to the 


CCR Web site within 30 days of placing the pertinent information required by Subsection 


R315-319-105 in the operating record. 


 SCA will post the information identified in Section 1.2 above in the operating record and 


on SCA’s publicly accessible Internet site 
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APPENDIX 1-A 


 


Carbon County Conditional Use Permit 
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APPENDIX 1-B 


 


Utah State Groundwater Permit 
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APPENDIX 1-C 


 


Utah State Construction Permit 
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APPENDIX 1-D 


 


Utah State Approved Construction Drawings 
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Section 2 


Site Stability / Location Selection 
 


 
 


Section 2 of this permit addresses the following regulatory sections: 


R315-319-64 


R315-319-101(d)  
  







 
 


                       
 
SCA#2 ASH LANDFILL PERMIT Page 2-2 February 2017 
 
 


2.0 Site Stability / Location Selection 
 


The existing SCA #2 Ash Landfill is located in unincorporated Carbon County (Portions of 


Sections 7 & 8, Township 14 South, Range 14 East, SLB&M) just south of the city of Sunnyside 


/ East Carbon.  (Approximately Latitude 39o 32’ 24” North and Longitude 110o 22’ 50” West).   


 


This location was selected because it 


 has a significant amount of existing disturbed area from a prior land owner,  


 does not have regular surface water flows,  


 is close to the SCA power plant and will reduce material haul distances, 


 the landfill and the haul route between the power plant and the landfill are not in the near 


proximity to local residences, 


 is a geotechnically stable area 


 


This site has been evaluated and determined to be a stable area in accordance with the 


requirements of 40 CFR Section 257.64 and R315-319-64 for an existing CCR landfill.   


The design incorporates recognized and generally accepted good engineering practices for this 


CCR unit to ensure that the integrity of the structural components of the CCR unit will not be 


disrupted.  The evaluation and design considered all of the following factors, at a minimum, 


when determining that the area was stable: 


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


 On-site or local geologic or geomorphologic features; and 


 On-site or local human-made features or events, both surface and subsurface. 


  


S. Scott Carlson, PE 187727, Utah  


February 2017 
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2.1 Geotechnical Evaluation 


SCA commissioned a geotechnical evaluation of the site completed by Professional Service 


Industries, Inc. (PSI) in April 2012.  The purpose of the geotechnical evaluation was to  


 characterize the subsurface profile of the site,  


 evaluate the global and local slope stability of the proposed ash landfill,  


 evaluate existing groundwater conditions and  


 provide geotechnical recommendations regarding erosion control and construction 


considerations for the proposed ash landfill. 


The geotechnical evaluation report was signed by Shawn Turpin, PE, and also by Kevin C. 


Miller, PE #7291668.   A summary of findings from the geotechnical report is included here.   


 


2.2 Site Description 


The SCA #2 Ash Landfill encompasses approximately 34 acres in a small side canyon with 


existing elevations ranging from approximately 6400 to 6775.  The site is underlain by colluvial 


and alluvial deposits.  The surface includes vegetated areas as well as gravel, rock and boulders 


with steeper areas showing significant rock outcroppings. 


 


2.3 Field Investigation 


Two borings were completed at the landfill site.  B-1 was completed to approximately 50 feet 


near the bottom (west) of the landfill site.  A permanent monitor well (MW8) was installed in the 


borehole to observe groundwater.  B-2 was drilled to a depth of 33 ½ feet near the upper east 


area of the proposed site.  Samples and boring characteristics were analyzed from each bore hole. 


 


Four exploratory test pits were excavated to observe the near-surface soil conditions and depth to 


the bedrock.   


 


PSI conducted Refraction Microtremor (ReMi) testing along three profile line arrays within the 


landfill site.  This testing uses standard seismic refraction equipment.  The waves measured were 


used to assist in differentiating between the overburden soil deposits and underlying bedrock.  


This assisted in determining approximate depth to bedrock at various locations across the site in 


between borings and test pits. 


 


In March 2015, PSI conducted additional drilling and set two more monitor wells at 50 feet 


below ground surface near the bottom (west) of the landfill site.  Geologic conditions were 


similar to the findings of the 2012 evaluation. 
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2.4 Laboratory Testing 


Laboratory tests were completed on representative samples of the native soils and the SCA ash 


material to evaluate physical and engineering properties.    Tests included direct shear, 


unconfined compressive strength, moisture-density relationship, and sieve analysis.  A summary 


of the lab test results is shown on the following table. 


 


 


 
 


 


2.4.1 Strength Tests 


Given the cohesive strength developed in the compacted ash due to the pozzolanic properties of 


the ash, unconfined compressive strength tests were performed on three moisture conditioned 


cylinder samples.  After drying, the samples were broken and the unconfined compressive 


strength of the ash material was found to be in the range of 5,760 - 6,910 psf. Effective Shear 


Strengths and Unit Weights of the different soils were determined as follows: 
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2.5 Subsurface Conditions 


 


The subsurface soil and bedrock observed generally consist of alluvial and colluvial materials 


(silty sands with gravel and silty gravel with sands) underlain by lean clays and sandy silt with 


cobbles and boulders.  The soils are underlain by a relatively impervious layer of shale bedrock.  


The depth to the shale bedrock varied from approximately 14 to 50 feet below existing grade.   


Standard Penetration resistance, N-Values, ranged from approximately 32 to greater than 50 


blows per foot in the overburden soils and greater than 50 blows per foot in the shale bedrock. 


 


2.6 Groundwater 


Groundwater was encountered in boring B-1 (MW-8) at a depth of approximately 20 feet below 


existing grades.  Groundwater was not observed in boring B-2 or the exploratory excavations 


during the drilling/excavation operations.  Groundwater is expected to remain 10 feet or more 


below the ground surface in the vicinity of the landfill and not anticipated to come into contact 


with any ash materials.  Similarly, the groundwater is expected to remain perched atop the shale 


bedrock as it moves in a general northeast to southwest direction.   


 


SCA conducted groundwater sampling and analysis at the monitor well MW-8 set by PSI in 


boring B-1 (Approximate Latitude 39o 32’ 18” North and Longitude 110o 23’ 04” West.)  These 


results from 2012-2013 represent the pre-construction or baseline conditions for groundwater in 


the area prior to construction of the SCA#2 Ash Landfill.  The analysis shows groundwater high 


in TDS and many of the Cations and Anions.  Generally, these results are common for 


groundwater conditions in contact with the Mancos Shale formations.  SCA also monitors the 


two additional down gradient wells (MW-9 and MW-10) installed by PSI in March 2015.  These 


are generally dry.  SCA installed an up-gradient monitoring well (MW-11) in October 2015 to 


the north east of the landfill site for the purpose of monitoring groundwater conditions prior to 


reaching the landfill area.  However, since this site was selected due to its location at the head of 


the small side canyon (to reduce the potential for storm water and near surface groundwater) the 


up-gradient monitoring well is dry.     


 


2.7 Stability Analysis 


Ash material at the SCA #2 Ash Landfill will be placed above the existing alluvium/colluvium 


slopes in lifts, moisture conditioned and compacted.  Based on the existing site topography, 
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subsurface evaluation, geophysical study (ReMi), site reconnaissance and other information from 


available geologic maps, cross sections were developed for use in the slope stability analyses.  


Various cross section options were evaluated to model long term global stability of the overall 


landfill design, the intermediate stability during construction and to evaluate the local shorter 


term stability of the ash benches that will be used throughout the construction phases of the 


landfill.   


 


The PSI Geotechnical Report provides substantial detail and explanation of the modeling and 


calculations performed for various conditions.  A summary of the results of these calculations is 


outlined below: 


 


 


Global Long Term Stability Analyses (a minimum factor of safety of 1.2 is recommended) 


Description Geotech Cross 


Section 


Method Factor of 


Safety 


Global Stability block failure mode 


(static) 


E-E Simplified Janbu 2.9 


Global Stability block failure mode 


(pseudo-static) 


E-E Simplified Janbu 2.4 


Global Stability circular failure mode 


(static) 


E-E Modified Bishop 3.0 


Global Stability block circular mode 


(static) 


E-E Modified Bishop 2.5 


Intermediate Stability Analysis (a minimum factor of safety of 1.2 is recommended) 


Description Geotech Cross 


Section 


Method Factor of 


Safety 


Intermediate Stability block failure mode 


(static) 


Intermediate 


Section 1 


Simplified Janbu 3.5 


Intermediate Stability block failure mode 


(pseudo-static) 


Intermediate 
Section 1 


Simplified Janbu 2.7 


Intermediate Stability block failure mode 


(static) 


Intermediate 
Section 2 


Simplified Janbu 3.1 


Intermediate Stability block failure mode 


(pseudo-static) 


Intermediate 
Section 2 


Simplified Janbu 2.5 
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Short Term Stability Analysis (Ash benches)  


(Minimum factors of safety of 1.5 static and 1.2 pseudo-static conditions are recommended) 


Description Cross Section Slope 


(Ash Bench) 


Bench 


Height (ft) 


Method Factor of 


Safety 


Short term stability circular 


failure mode (static) 


2H:1V 60 Modified 


Bishop 


2.1 


Short term stability circular 


failure mode (pseudo-static) 


2H:1V 60 Modified 


Bishop 


1.8 


 


2.8 Design Parameters 


After reviewing the recommendations from the PSI Geotechnical Engineering Report, SCA  


determined the following design parameters for the SCA #2 Ash Landfill:   


 3H:1V slope on the face of the landfill  


 Benches/Terraces 15 feet wide at a maximum vertical spacing of 60 feet 


 Drainage Collection ditches on each bench/terrace with the ditch profile slope generally 


in the range of 1-2%.  Drainage is directed to perimeter collection ditches, through 


erosion control BMP’s and sediment traps and then into a clay-lined sediment pond. 


 


 
In an effort to be more conservative and provide for a greater factor of safety in the design, SCA 


is using a design slope of 3H:1V on the face of the landfill instead of the steeper 2H:1V slope 


that the geotechnical engineer has determined to be allowable.  SCA recognizes the variability 


that may occur in construction and has chosen this gentler slope to provide flexibility and a level 


of tolerance in the construction conditions.  A construction tolerance will allow segments with 
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slopes up to 2.5H:1V without re-grading, but all areas that inadvertently end up steeper than 


2H:1V will be re-graded. 


 


SCA also expects that this gentler design slope will give the project a greater stability, reduced 


risk of erosive conditions and improved conditions for reclamation. 
 


2.9 Settlement Analysis 


The placement of ash on the alluvium is likely to cause settlement of the alluvium.  The 


geotechnical analysis of the site indicates that, given the granular nature of the overburden and 


ash materials, consolidation settlement and secondary compression have been determined to be 


negligible.  Immediate settlement is calculated with the soil behaving as a linear elastic material.  


Settlement is estimated to be on the order of 6 to 8 inches.  Settlement of the material should 


occur relatively quickly after initial placement.  Thus the majority of expected settlement should 


occur during construction as the ash materials are placed.   


 


The magnitude of expected settlement (even if it was double the estimated amount) is tolerable 


during construction and operation of the SCA #2 Ash Landfill. 


 


2.10 Summary of Geotechnical Conclusions 


The conclusions of the PSI geotechnical evaluation are summarized in the following paragraphs. 


 


Water: While ground water was not observed in MW-9, MW-10, MW-11, Boring B-2 (upper 


east slope) or in any of the test pits, ground water was observed in Boring B-1 (MW-8) at the 


lower west end of the site.  No surface waters are present at the site or within the near proximity 


of the site.  The granular surface soils (ranging from approximately 14 to 50 feet thick) on top of 


the relatively impervious shale bedrock will provide an adequately porous layer to convey any 


ground water that does migrate under the proposed ash landfill.  Any migrating ground water is 


expected to move in a general northeast to southwest direction atop the shale bedrock and at least 


10 feet below the ground surface in the vicinity of the landfill and not come into contact with the 


ash materials.   
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Leachate Evaluation: PSI recommended placement of a 6-inch thick low permeability soil 


cap on top of the completed landfill with a native soil cover above that for re-vegetation.  Surface 


water should be controlled to reduce the potential for erosion or ponding and observed erosion 


conditions should be repaired.  Providing these recommendations are followed, PSI anticipates 


that the risk of water percolating through the ash material and into the groundwater is minimal. 


 


SCA is following R315-319-102 and is installing an 18-inch thick infiltration layer with a 


permeability no greater than 1 x 10-5 cm/sec.  This will minimize the potential for water to 


migrate into the fill and will thereby minimize saturation and increase stability of the fill. 


 


Structural Stability: PSI conducted several structural stability analyses for the landfill in 


various possible configurations ranging from bench heights of 30 ft. and cross slope section of 


1.5H:1V up to a bench height of 60 feet and cross slope section of 2H:1V.  All of the 


configurations modeled indicated short term and long term safety factors greater than the 


minimums recommended per ASTM E 2277-03 “Standard Guide for Design and Construction of 


Coal Ash Structural Fills” and also in accordance with the guidelines presented in USACE 


Manual EM 1110-2-1902 “Slope Stability”.  


 


Settlement:  PSI recommends that ash materials be placed in maximum 12-inch lifts and 


with proper compaction; the expected settlement occurring in this landfill will have minimal 


impact. 


 


Site Suitability:  Based on the results and recommendations of their study, PSI is of the 


opinion that the site of the SCA#2 ash landfill is suitable from a geotechnical engineering 


perspective. 
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2.11 Unstable Closure Requirements 


Subsection R315-319-101(d) requires the owner of an existing CCR landfill to close within 6 


months of determining that the existing CCR landfill has not demonstrated compliance with the 


location restriction for unstable areas specified in Subsection R315-319-64(a).  The conclusions 


reached by PSI have determined that the area is stable.  In the event that conditions change and 


future conditions demonstrate an unstable area, SCA will comply with the requirements of 


Subsection R315-319-101(d) at that time. 
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APPENDIX 2-A 


 


 


GEOTECHNICAL ENGINEERING REPORT 


PSI – APRIL 2012 
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Section 3 


Air Criteria 
 


 
 


Section 3 of this permit addresses the following regulatory section: 


R315-319-80 
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3.0 Air Criteria 
 


The SCA Facility has a comprehensive air quality plan (Approval Order DAQE-0077-94).  SCA 


prepared an update for that plan pertaining to the SCA#2 Ash Landfill to comply with 40 CFR 


§257.80 and R315-319-80.  The plan for SCA#2 Ash Landfill was originally prepared in 


September 2015 and added to the operating record.  This current update was prepared in 


February 2017 to address permit formatting needs for the SCA#2 Ash Landfill. 


 


I certify that this Fugitive Dust Control Plan meets the requirements of federal regulations 


40CFR §257.80 specifying Air Criteria in the Standards of Coal Combustion Residuals in 


Landfills and Impoundments, and corresponding Utah Code Rules R315-319-80. 


  


S. Scott Carlson, PE 187727, Utah  


February 2017 


 
 
 
 
 
 
 
 
 
 
The air quality plan pertaining to SCA#2 Ash Landfill is included in this Permit Section 3:  
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3.1  Introduction 


The purposes of this plan are to:  (1) identify the primary sources of fugitive dust which result 


from various activities at Sunnyside’s Cogeneration Facility, (2) establish operating/training 


procedures and work practices which minimize fugitive dust under normal operating conditions, 


abnormal operating conditions or other extreme or atypical weather events,  (3) establish record 


keeping and training procedures and (4) establish quality assurance procedures to periodically 


assess the effectiveness of the control plan. 


 


Sunnyside Cogeneration Facility Operating personnel and Contractors (material handling 


contractors, general contractors, etc.) are responsible for:  (1) implementing the procedures and 


work practices summarized by this plan, and, (2) documenting compliance with this plan by 


periodic monitoring of its effectiveness and implementation. Records demonstrating that the 


fugitive dust control plan is being implemented will be maintained on site. These records will 


include a complete log of citizen complaints regarding fugitive dust, and will be made available 


to state inspectors at their request. 


 


The dust control plan is designed to meet the requirements of Utah Code Rules R307-309-3, 4, 5, 


and 7 using Best Available Control Technology (BACT).  This plan must be approved by the 


Utah Division of Air Quality.  Once approved, the plan will be an attachment to Sunnyside’s 


Approval Order (DAQE-0077-94). This fugitive dust control plan is also designed to meet the 


requirements of federal regulations 40CFR §257.80 specifying Air Criteria in the Standards of 


Coal Combustion Residuals (CCR) in Landfills and Impoundments, and corresponding Utah 


Code Rules R315-319-80. 
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3.1.1  Source Information 


Sunnyside Cogeneration Associates 


State Route 123, #1 Powerplant Road 


Sunnyside, Utah  84539 


(435) 888-4476 


 


Universal Transverse Mercator (UTM) Coordinate System (Meters): 


Plant/Coal Pile:         Zone 12; 552,330 E; 4,377,540 N  


SCA#2 Ash Landfill:   Zone 12; 553,100 E; 4,376,800 N  


 


Placement of CCR in SCA#2 Ash Landfill began before October 15, 2015. 


  


3.1.2  Process Description 


The Sunnyside Cogeneration facility, located in Carbon County, Utah uses waste coal from      


abandoned mining operations to fuel a fluidized bed combustion unit feeding a steam turbine        


capable of producing approximately 60 megawatts of electricity, all of which is sold to Rocky 


Mountain Power.  The waste coal is transported by truck to the fuel processing system.  The 


waste coal is then transported by covered conveyor to a primary screen and then to a vertical 


impact crusher.  The waste coal is then sized by a secondary screen and conveyed to storage 


silos.  The fly/bed ash (CCR) generated from the combustion is then transferred to silos for 


storage. Just before loading into transport trucks, the fly/bed ash is conditioned by mixing in a 


pug mill with enough water to achieve a moisture content of about 16 percent.  The silo 


unloading system is controlled by a wet scrubbing dust collection system.  The material is then 


transported by trucks approximately one mile to the ash landfill site.  After the truck is unloaded 


the conditioned fly/bed ash is graded, moisture conditioned to optimum compaction range and 


compacted. 


3.2  Potential Sources of Fugitive Dust 


Activities which have the potential to produce fugitive dust at the Sunnyside Cogeneration 


Facility include: (1) the unloading of ash from the ash silo into the trucks and the unloading of 


ash from the trucks at the ash landfill, (2) wind erosion at both the ash landfill and the waste coal 
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pile, (3) coal processing (conveyors and conveyor transfer points),  (4) movement of mobile 


equipment on the waste coal pile and the ash landfill, and, (5) movement of mobile equipment on 


all paved and unpaved roadways associated with the SCA project.   


 


3.3  Monitoring 


Periodic visual observations shall be conducted by one or more of the following individuals:  (1) 


all equipment operators, (2) the Materials Handling Superintendent or his designee, (3) the 


Operations Supervisor responsible for plant operations and/or, (4) the Plant/Environmental 


Engineer. (Typically, the daily visual inspections will be conducted by the Water Truck Driver).  


All will be trained in visual observations for fugitive dust control; see section 3.5 Employee 


Training.  


 


Visual indicators will be used to evaluate the effectiveness of the plan implementation and dust 


control measures in complying with the approval order conditions, taking into consideration 


meteorological conditions described in section 3.6.1. 


3.4  Description and Control procedures for Potential Sources of Fugitive 


Dust 


As described below, fugitive dust will be largely controlled by the addition of water, i.e. 


conditioning, supplemented by other measures including enclosure, sweeping and/or flushing, 


and cover via tarps (during transport), or topsoil, mulch and vegetation (landfill). Conditioning of 


CCR is an effective dust control measure for transport and placement of CCR in large quantities. 


Sweeping and/or flushing are effective means of controlling small or incidental amounts of CCR, 


such as may be in handling areas or roadways. Temporary cover, such as truck tarps, provides 


dust control during transport. When operational conditions permit, reducing or delaying the 


hauling, unloading or grading during times of high wind events can be effective in avoiding 


conditions which would increase CCR dust.  The final cover (soil, mulch, vegetation), will be 


completed as the landfill is built up and out so as to minimize the open working areas. 


 


Visual observations are to be used to determine if an appropriate level of control to minimize 


fugitive dust is occurring.  Sunnyside’s fugitive dust treatment shall be of sufficient frequency 
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and quantity to maintain the surface material (roadways, ash pile and coal pile active areas, etc.) 


in a damp/moist condition unless it is below freezing.  The watering schedule can be increased / 


decreased accordingly to contain sufficient control measures to reduce the potential for an 


increase in fugitive emissions.  


 


Identified below are the individuals (“Dust Control Team”) responsible for the implementation 


and maintenance of the fugitive dust control measures: 


 


Title        Telephone#  


Plant Manager      435-888-4476  


Environmental/Engineer   435-888-4476 


Operations Supervisor    435-888-4476 


Maintenance Supervisor   435-888-4476 


Savage Coal Manager    435-888-4436 


  


Several sources of water may be used for fugitive dust control (when the application of water is 


the operative control measure):  (1) Sedimentation basins, (2) Dragerton Well, (3) Boiler/cooling 


tower blow down, (4) Service water, and/or (5) raw water reservoirs. 


3.4.1  Waste Coal Pile / Coal Processing and Conveying 


Generally, the waste coal being removed from the waste coal pile has a moisture content 


sufficient to minimize fugitive dust without the need for additional control; however water may 


be applied, using a water truck, to the active work areas of the coal pile as needed to minimize 


fugitive dust when coal is being loaded into the haulage trucks as determined by visual 


observations conducted by the Equipment Operator(s) or Water Truck Driver(s).   


 


The coal processing areas (conveyors and conveyor transfer points, crusher, screens,   


etc.) have water suppression sprays in place and shall be operational whenever coal is being 


processed, and/or whenever dry conditions warrant.  The moisture in the conveyor system shall 


be maintained at a level such that opacity limitations are met at the crusher and screens.  If 


possible, conveyors, drop points, and storage silos shall be covered or enclosed as presently 
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constructed.  A fire hose station, located outside the  motor control room, can be used to further 


control fugitive emissions in the coal processing yard, if conditions so require. 


3.4.2  Fly Ash Silo Unloading Area 


Fly ash is mixed with water, and is then loaded into haulage trucks.  The unloading process is 


controlled by a wet scrubbing dust collection system.  Fugitive emissions will also be controlled 


by the volume of water being added during transfer (to the truck) and hauling (to the ash 


landfill).  All ash truck trailers have tarps which cover the trailers during transport to and from 


the ash landfill. 


 


Fallout from airborne ash and spillage from haul trucks can accumulate on the paved area 


surrounding the ash silo area.  This area will be cleaned at least once per week (or more 


frequently if plant operating personnel or the Ash Haul Contractor determine that fugitive dust 


does not meet monitoring criteria or if evidence indicates that fly ash is being tracked away from 


the ash unloading area).  Methods used to clean this area include, but are not limited to, flushing 


the area with water, or removing the material using a front-end loader or vacuum truck.  Small 


ash spills will be swept up and the area will be flushed with water. 


 


3.4.3  Ash Landfill 


Conditioned fly ash and bottom ash is delivered to the ash landfill via haulage trucks. It is placed 


on the ash pile, and is compacted as it is delivered.  Water is liberally applied both as a 


compaction aid and for fugitive dust control. The active area of the ash landfill is more 


susceptible to wind erosion and is thus typically confined to the smallest practical working area. 


 


The inactive portions of the ash landfill are compacted and covered with an infiltration layer and 


a top soil material layer and seeded. Weather permitting, the covering, seeding and mulching, 


typically occurs during the spring and/or fall of the year. 


 


Ash landfill construction or earth-moving activities will occur in phases per the specific job.  


Earth-moving activities will occur only when that phase of ash landfill construction is required.  


Vegetation will remain in place and undisturbed until such time as earth-moving is necessary.  
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Dust control measures (watering, controlling vehicle speed, etc.) will be in place during earth-


moving activities. 


 


3.4.4  Plant Roads and Traffic Areas, including Roadways on and 


Around the Coal Pile and the Ash Landfill Haulage Roads 


Unpaved Roads:  All unpaved roads and other unpaved operational areas that are being used by 


mobile equipment will be watered or chemically treated as needed to control fugitive dust.  


Treatment will be of sufficient frequency and quantity to maintain the surface material in a 


damp/moist condition unless it is below freezing.  Visible fugitive dust emissions from haul-road 


traffic and mobile equipment in operational areas will not exceed 20% opacity. Should control 


measures fail to control fugitive dust (20% opacity) vehicle speeds will be reduced accordingly 


or other control measures will be taken to control fugitive emissions. 


 


Paved Roads, Including Public Hwys 123 and 124:  Any spillage from haul trucks on all paved 


roadways will be cleaned promptly by the contractor hauling the ash or other materials. Any 


tracking from haul trucks on the paved haulage roads, including public highways 123 and 124, 


will be cleaned using the methods described as follows:  Methods used to clean these areas 


include, but are not limited to, flushing the area with water, removing the material using a front-


end loader and/or vacuum truck. Small ash spills will be swept up and the area will be flushed 


with water.  Haulage trucks are required to lower traveling speeds approaching intersections and 


railroad crossings to reduce the potential for fugitive dust emissions.  Ash hauling from the Silo 


to the SCA#2 Ash Landfill will generally remain on SCA private roads and is not intended to  


utilize public roads. 
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3.5  Employee Training 


All employees, new employees, newly assigned employees, and contractors (contractors that 


have the potential to create fugitive emissions) who operate equipment that produces and/or 


controls fugitive emissions will be trained on the dust control procedures of this plan and 


relevant sections of the AO and Title V air permits.  Those employees/contractors who have 


received the initial training will then be retrained on an annual basis.  


 


Training will be conducted by SCA’s Plant/Environmental Engineer.  Training will include 


covering all aspects of the dust control plan and relevant sections of the AO and Title V air 


permits.  Employees and long term contractors will be trained in all jobs/tasks (relating to dust 


control) not just a specific job or task.  The importance of controlling fugitive emissions, facility 


wide, will be stressed during employee/contractor training. 


 


Employees/contractors will be trained on how to make proper visual observations (VO’s).  


Employees/contractors will be required to do physical visual observations at various facility 


locations, under trainer supervision, using VO techniques listed under section 3.3-Monitoring of 


this plan and/or using 40 CFR 60, Appendix A, Method 9 techniques.  Maintenance personnel 


will be trained on the regulations regarding applicable installed controls, such as water sprays 


and the requirement for them to maintain such in a working condition.     
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3.6 Record Keeping 


 


Records of all actions taken to implement the Fugitive Dust Control Plan will be maintained and 


shall include the following:  


 


3.6.1  Dust Control Log Sheets 


A daily log (the “Fugitive Dust Control Log”) of dust control activities shall be maintained.  This 


log is to include (1) the date and time,  (2) employee/contractor name, (3) number of treatments, 


quantity of water/chemical treatment, (4) location of treatment (paved/unpaved road, ash landfill, 


etc.), and (5) special weather conditions known or observed, such as precipitation and high wind 


conditions.  A copy of this daily log shall be submitted to the Plant/Environmental Engineer for 


his/her review and for the review of other Dust Control Team Members.   


 


 


3.6.2  Training Log Sheets 


Training log sheets will be used to document training being conducted and will include (1) date 


and time, (2) trainers name, (3) trainees name, (4) type of  trainee (new employee/contractor, 


annual refresher, etc.), and (5) type of training.  Appropriate questions and observations will be 


made to confirm/verify training adequacy. 


 


3.6.3  Record Retention 


All fugitive dust control logs and training records will be kept on site for a period of five years 


for UDAQ inspections.  Records will be maintained by the Plant / Environmental Engineer.  
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3.6.4  Citizen Complaint Log 


Any citizen complaints received regarding fugitive CCR dust will be promptly reported to the 


Dust Control Team identified in Section 3.4 of this plan for assessment and corrective measures. 


A complete record of the complaint will be entered into the Plant Operating Record, and will 


include: 


 


• Name and contact information for the reporting party,  


• Date and time of the complaint 


• Name of person receiving the complaint 


• Name(s) of appropriate person complaint relayed to 


• Assessment and response details 


• Any follow up communication with the reporting party 


 


3.6.5  Annual CCR Fugitive Dust Control Report 


The first Annual CCR Fugitive Dust Control Report will be completed no later than 14 months 


after placing this Plan in the Plant Operating Record. Subsequent annual reports will be due no 


later than one year after the date of the previous annual report. 


 


The annual report will include descriptions of actions taken by the Plant to control CCR fugitive 


dust during the reporting period. It will also include a record of all citizen complaints regarding 


CCR fugitive dust received in that reporting period, as well as a description of any corrective 


actions taken in response.  
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3.7  Quality Assurance 


Sunnyside’s Plant Engineer or Dust Control Team members will conduct annual audits and 


evaluations of the Fugitive Dust Control Plan and the potential emission sources in order to 


evaluate the effectiveness of the Fugitive Dust Control Plan.  If it is determined that revisions to 


the plan are necessary, the plan shall be revised and resubmitted to the Division of Air Quality 


for approval. The amended plan will also be placed in the Plant Operating Record. The audits 


will be documented and retained with the training records. 
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APPENDIX 3-A 


 


TITLE V AIR QUALITY PERMIT  


 


 





