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INTRODUCTION 
 
This report outlines the plan for closure of the CCR landfill at the Rosebud Power Plant in Rosebud 
County, Montana owned by Colstrip Energy Limited Partnership (CELP) in order to fulfill the 
requirements of the CCR rule as published in the Federal Register on April 17, 2015 and July 2, 2015 and 
its effective date of October 17, 2015. The applicable rule section is 40 CFR Parts 257 and 261. This 
report fulfills the requirements of 40 CFR § 257.102(b). The landfill addressed in this report holds 
hydrated coal ash, which is solid and practically impermeable to water, similar to concrete.   
 
The project site is located approximately seven miles north of the town of Colstrip, Montana in the 
southwest quarter of Section 29 and the northwest quarter of Section 32, Township 3 North, Range 41 
East (Latitude 45.978859°, Longitude -106.663772° (WGS 84)).  A vicinity map is included on Sheet C0-1 
of the plan set included in Appendix A.  The landfill serves an on-site Power Plant owned by Colstrip 
Energy Limited Partnership.   The Power Plant and the landfill are operated by Rosebud Operating 
Services, Inc. The power plant’s landfill has been permitted under Montana law at all times since 
commercial operations commenced in 1990. 
 
The landfill area covered by this report is an active landfill located on the subject property.  There is also 
a closed landfill, last used in October, 2005, that has since been reclaimed in general accordance with 
applicable permits and regulations in effect at closure in accordance with 40CFR § 257.50(d).  This closed 
landfill is not subject to regulation by the above referenced rules and is not the subject of this report.  
The active landfill includes Phase I and Phase II of a contiguous landfill permitted in 1997 and placed in 
service in October, 2005. This active landfill is subject to regulation by the above referenced CCR rules.    
 
The information contained herein is based on an investigation and analysis of the property’s 
topographical and subsurface conditions, a review of existing permits, regulatory requirements, maps 
and literature for the project area as related to the landfilling operations of combusted coal residuals 
(CCR), more familiarly referred to as bottom ash and fly ash. The purpose of this report is to provide a 
design plan that will fulfill the closure requirements of the CCR rule, and provide recommendations and 
design and permitting assistance for closure of the active CCR landfill. 
 
The CCR unit is a landfill that will remain in place once the power plant ceases operations and the 
remaining CCR is landfilled and hydrated per plant operating procedures. Currently the plant is planned 
to operate until July 1, 2024 and the CCR landfill area is more than adequate for those operations. The 
landfill design and operation includes the run-on and run-off provisions as part of the CCR rule (CFR § 
257.81). Operating procedures also include construction and reclamation of the final cover system as 
the CCR is placed and advances upwards in elevation. Reclamation of side-slopes as landfilling 
progresses provides erosion control measures that will minimize sediment transport as well as ensure 
that reclamation/closure techniques are tested and perfected prior to final closure.  
 
Final closure will essentially include the construction of the final cap cover and upper side-slopes that 
have not been reclaimed, construction of perimeter drainage-ways in accordance with the run-on/run-
off provisions of the rule, and plugging and abandonment of the piping that runs underneath the landfill. 
 
REGULATORY SETTING 
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As of April 17, 2015, new rules for coal combustion residuals (CCR) were published in the Federal 
Register Volume 80, Number 74, dated Friday April 17, 2015. The applicable sections include 40 CFR 
Parts 257 and 261. These rules spell out the conditions for existing operating CCR landfills such as the 
active landfill at the Rosebud Power Plant. The rules provide over all closure planning, location 
restrictions, structural stability assessment requirements, groundwater monitoring requirements, 
surface water protection, design and operating criteria, along with inspection requirements. Part of the 
requirements includes the preparation of an Annual Engineers Inspection Report. The first report was 
completed and posted to the CELP website in accordance with the CCR rule.    
 
The power plant is currently operating under several permits that include protection criteria for air, 
surface water and groundwater quality. Permits include: 
 

• Montana Ground Water Pollution Control System (MGWPCS) Permit No. MTX000052 
• Multi-Sector General Permit for Storm Water Discharges Associated with Industrial Activity. 

Permit No. MTR000058 
• Air Quality Permit Nos. #2035-06 and OP2035-3 

 
The applicable requirements of the current CCR rule cover active CCR landfills and exclude closed 
landfills. 
 

BACKGROUND 

Rosebud Power Plant is a waste coal burning facility using a fluidized bed boiler and limestone to control 
sulfur emissions. During the burning process of the coal and limestone, bottom and fly ash or 
combusted coal residuals (CCR) are produced. The CCR which contain high levels of pozzalonic 
compounds (calcium oxide and anhydrous calcium sulfate) are either sold for commercial/industrial 
purposes or landfilled on-site near the power plant. The active landfill, consisting of two phases, is 
located northwest of the power plant.  
 
In 1996, Chandler Geotechnical, Inc. (a predecessor to Allied Engineering Services, Inc.) was hired as a 
sub-consultant to JSM, Inc. to provide engineering analysis and design of the current active landfill. Over 
the course of operations at the plant, fly ash was sold during some years; thus the amount of fly ash 
placed in the Phase 1 area was less than anticipated with the original design and has not yet reached its 
maximum storage capacity. These changes resulted in the need for minor modifications of the original 
design of the landfill area. Phase 2 modifications began in September of 2015 with simultaneous re-
design and construction.  Construction has been ongoing for Phase 2 of the active landfill in general 
conformance with the original 1996 design with modifications undertaken during construction under the 
direction of Allied Engineering Services, Inc.  
 
ESTIMATED VOLUMES AND AREAS 
 
The active landfill must store at least the expected produced volume of 636,000 CY of CCR for the rest of 
the anticipated operating life of the power plant. This volume assumes that no fly ash will be sold and is 
therefore a conservative value.  The design provides an additional 214,000 CY of CCR capacity available if 
needed. This design volume is less than the originally designed and permitted ash quantity. The original 
design had a final storage volume of approximately 2,200,000 CY and the revised design will have a total 
storage volume of approximately 1,300,000 CY, which includes approximately 440,000 CY in Phase 1 plus 
850,000 CY in Phase 2. The estimated closure year is 2024.  
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Closure will include providing final cover and reclaiming the landfill with stockpiled sub-soil, excavated 
subsoil from cut areas of the proposed perimeter drainage ways, and stockpiled topsoil. The total area 
requiring final cover for Phases 1 and 2 CCR areas is anticipated to be 15.7 acres. In order to meet the 
18-inch minimum of sub-soil required per CCR rules, containment berms will be constructed out of sub-
soil and the final cap will be constructed on the top of the final CCR surface. Combined these sub-soil 
coverings will need approximately 165,990 CY. Stockpiled volumes of sub-soil have been surveyed and 
calculated at approximately 107,150 cubic yards with an anticipated excess cut from the Drainage Ways 
1 and 2 of 116,529 CY. Use of the minimum allowed CCR Rule reclamation section therefore would 
provide excess subsoil. In summary, the final soil cover section will vary but will always be at least 18” of 
subsoil plus 6” of topsoil. Some places will have considerably more soil cover to achieve the required 
finished slopes and the desired earthwork balance.  
 
The total estimated volume of available topsoil stockpiled on site is approximately 11,090 cubic yards.  
Based on the final cover area and the topsoil requirement of 6-inches minimum, an estimated 10,060 CY 
is needed to cover the whole area. This close balance of topsoil will require careful attention to the 
separating, stockpiling and use of topsoil, which can be supplemented by additional depth of stripping 
over newly disturbed areas and maximum salvage amount of quality available topsoil from all earthwork 
activities. 
 
SCHEDULE 
The planned closure of the CCR unit is in accordance with the CCR rule. The active operating procedures 
take into account the post closure configuration.  As the elevation of the landfilled CCR increases, the 
cover/final reclamation cover is established on the side-slopes. The final cap cover and perimeter 
drainage ways will be completed during final closure following the cessation of operations of the power 
plant. The existing piping system under the landfill will be plugged and abandoned upon final closure. 
 
The major milestones associated with the final closure of the CCR landfill include: 
 

1. Regulatory timeframes associated with the CCR rule as well as several other permits that include 
protection criteria for air, surface water and groundwater quality. Permits include: 
• The CCR rule includes statutory implementation timeframes as follows: 

o Recordkeeping, Notification, and Internet Requirements – Begin 10/19/15 (40 CFR Parts 
§257.105-107).  Required recordkeeping, required notifications, and establishment of a 
public website has been initiated and maintained.  

o Air Criteria – Due 10/19/15 (40 CFR Part §257.80).  Preparation of the fugitive dust 
control plan has been completed. 

o Weekly Inspections – Begin By 10/19/15 (40 CFR Part §257.84).  Weekly inspections will 
continue until final closure. 

o Annual Engineer’s Inspection Reports – Initial Report Due 1/19/16 (40 CFR Part 
§257.84).  First Annual Engineers Inspection Report of the CCR Unit has been completed.  
Annual inspections and report will continue until final closure. 

o Run-on Run-off Controls – Due 10/17/16.  Prepare initial run-on and run-off control 
system plans.  Plans must be revised every 5 years (10/17/21). 

o Closure and Post-Closure – Due 10/17/16 (40 CFR Part §257.102) - Prepare written 
closure and post-closure plans (10/17/16). Amendments can be made at any time with 
notification requirements.  
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o Groundwater Monitoring and Corrective Action – Due 10/17/17 (40 CFR Part §257.102) - 
Install the groundwater monitoring system, develop the groundwater sampling and 
analysis program, initiate the detection monitoring program, and begin evaluating the 
groundwater monitoring data for statistically significant increase over background 
levels. The requirements under this section apply from the effective date through the 
post closure care period (7/1/54).  

o Location Restrictions – Due 10/17/18 (40 CFR Part §257.64) – Completed. Location 
restrictions were addressed in the 1st Annual Engineers Inspection Report (January, 
2016). 

  
• Montana Ground Water Pollution Control System (MGWPCS) Permit No. MTX000052. This 

operational permit is in the renewal process (expires 9/30/16) and anticipated to be 
renewed in 2017 (due to DEQ backlog). Subsequent renewals are anticipated every 5 years 
until facility closure or corrective action (if applicable).  

• Multi-Sector General Permit for Storm Water Discharges Associated with Industrial Activity. 
Permit No. MTR000058. This permit is valid until 12/31/20 and will be renewed every four 
years until the final stabilization of reclamation is attained (11/1/27). The Stormwater 
Pollution Prevention Plan (SWPPP) is scheduled to be evaluated at least every three years. 
Post closure care requirements of the CCR Rule will continue following termination of this 
authorization. 

• Air Quality Permit Nos. #2035-06 and OP2035-3. These operational permits for plant 
emissions includes the treatment of all unpaved portions of the haul roads, access roads, 
parking lots, or general plant area with water and/or chemical dust suppressant as 
necessary to maintain compliance with the reasonable precautions limitation (ARM 
17.8.749). Termination of these permits are anticipated within one-year of plant closure. 
The Fugitive Dust requirements (available on the CELP website) in the CCR Rule will be 
followed.  

  
2. Concurrent operational CCR placement, final cover establishment and  reclamation – This 

ongoing task includes the reclamation of the landfill slopes as CCR is placed in areas that will 
produce side-slopes, predominately in the south and west sides of the landfill in earlier stages of 
landfill operations and all side slopes later in the operational life.    

3. Plant closure and final landfill grading/construction/reclamation of final cover system. 
4. Construction of perimeter drainage ways 
5. Abandonment of piping under the landfill. 
6. Post closure care. 

 
Power generation is anticipated to cease in July of 2024. Final closure operations will continue as 
weather allows with final reclamation and seeding by the fall of 2024.  
 
FINAL COVER SYSTEM 
 
The final cover system is comprised of an 18-inch minimum compacted infiltration layer that meets the 
hydraulic conductivity requirements of the CCR Rule, and a minimum 6-inch thick topsoil layer that is 
capable of supporting vegetation. The landfill side-slope cover will be constructed as the placement of 
fly ash progresses. The side-slope cover will also provide operational containment of storm water (run-
off control) and will be constructed as berms around the perimeter of the active landfill unit. 
Reclamation of the side-slopes including topsoil placement and seeding will be completed as the side-
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slope cover progresses with the landfilling of fly ash. Reclamation will typically be completed in late fall 
or early spring of each year. The progressive reclamation activities will provide the opportunity to 
evaluate reclamation success during the operational phase of the landfill that will allow modification of 
techniques and design (if necessary). This process will ensure a reclamation approach that will result in a 
stable well vegetated cover system on the side-slopes of the landfill by the date of final closure.  
 
Immediately following cessation of placement of fly ash (anticipated date of 7/1/2024), Construction of 
the landfill cap will be initiated that will include final grading resulting in a concave surface with the 
infiltration layer, topsoil layer and reclamation seeding as described above. The cap is designed in order 
to facilitate a well vegetated surface with minimum grades (approximately 1%) that will encourage 
evapotranspiration and limit storm water run-off.  In order to accommodate high intensity storm or melt 
events, the cap design will slope gently to the north and will be graded to a rock armored storm water 
channel that will convey flow to a rock armored plunge pool and ultimately the constructed drainage 
ways. 
 
FINAL CLOSURE 
 
As outlined in the first Annual Engineers Inspection Report, there is currently a piping system that 
conveys storm water under the landfill. To avoid reliance on the buried pipelines and any risks that they 
might otherwise present during the post closure period, perimeter drainage ways will be constructed in 
order to convey run-on and run-off water around the landfill. The final configuration will be a 
trapezoidal channel with a 12 foot bottom width and 3V:1H side slopes. These channels are designed to 
be vegetated swales but will include subsurface rock grade-control structures that will reduce the 
potential for head-cutting of the drainage ways in steeper reaches. The drainage ways will be reclaimed 
with a 6 inch topsoil cover as described previously. Following construction of the perimeter surface 
drainage system, the piping system will be plugged and abandoned. Abandonment will consist of filling 
the pipe with low permeability fill on the upstream end and free draining sand or gravel fill on the 
downstream end. The use different materials are to limit water from entering the piping system and if 
any does it will be able to exit the piping system without building any pressure. The length of the pipe to 
be filled is based on the potential of subsidence of the material above the piping system, which is 
estimated to occur up to 10’ above the top of pipe. Assuming 3H:1V side slopes for the existing pipe, 
ends of the pipe would need to be filled at least 30 feet from the end to limit the possibility of future 
subsidence.  
 
Final closure of the active landfill may happen at any time before or after the estimated closure date 
(July 1, 2024). Generally, the closure plan will remain the same and will include construction of the final 
cover, construction of perimeter drainage ways, and abandonment of the existing piping system. An 
amendment of the closure plan and run-on and run-off control plans may be necessary in order to 
update specific design parameters of the landfill system. These updates may include, but are not 
necessarily limited to:  

• The re-design of the perimeter drainage system that would essentially lower the elevation of the 
northern portion of the drainage way.  

• The update of final volumes of stored CCR and distribution of the final cover system. 
• The update of drainage basin configurations and calculations associated with the run-on and 

run-off control plan.  
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REGULATORY ACKNOWLEDGEMENT AND CLARIFICATION 
 
The following include the relevant CCR Rule citations (italics) followed by the response (bold):  
 
257.102 (b) Written closure plan—(1) Content of the plan.  
The owner or operator of a CCR unit must prepare a written closure plan that describes the steps 
necessary to close the CCR unit at any point during the active life of the CCR unit consistent with 
recognized and generally accepted good engineering practices. The written closure plan must include, at 
a minimum, the information specified in paragraphs (b)(1)(i) through (vi) of this section. 
 

(i) A narrative description of how the CCR unit will be closed in accordance with this section. 
The CCR unit is a landfill that will remain in place once the power plant ceases operations and the 
remaining CCR is landfilled and hydrated per plant operating procedures. Currently the plant is 
planned to operate until July 1, 2024. The landfill design and operation includes the run-on and run-
off provisions as part of the CCR rule. Operating procedures also include construction and reclamation 
of the final cover system as the CCR is placed and advances upwards in elevation. Reclamation of side-
slopes as landfilling progresses provides erosion control measures that will minimize sediment 
transport as well as ensure that reclamation/closure techniques are tested and perfected prior to final 
closure. Final closure will essentially include the construction of the final cap cover (and upper side-
slopes that have not been reclaimed), construction of perimeter drainage-ways (in accordance with 
the run-on/run-off provisions of the rule), and abandonment of the piping system that runs 
underneath the landfill. 
 
(ii) If closure of the CCR unit will be accomplished through removal of CCR from the CCR unit, a 
description of the procedures to remove the CCR and decontaminate the CCR unit in accordance with 
paragraph (c) of this section. 
N/A 
 
(iii) If closure of the CCR unit will be accomplished by leaving CCR in place, a description of the final cover 
system, designed in accordance with paragraph (d) of this section, and the methods and procedures to 
be used to install the final cover. The closure plan must also discuss how the final cover system will 
achieve the performance standards specified in paragraph (d) of this section. 
As discussed earlier in this report, the side slopes are constructed as berms to contain the hydrated 
ash; thereby installing the cover on the side-slopes during operation.  The top cover will consist of an 
18-inch minimum compacted infiltration layer that meets the hydraulic conductivity requirements of 
the CCR Rule, and a topsoil layer that is capable of supporting vegetation.  
 
(iv) An estimate of the maximum inventory of CCR ever on-site over the active life of the CCR unit.  
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Landfill Volumes Table 
Description Volume 
Phase 1 Landfill Ash Storage 440,000 CY 
Phase 2 Landfill Ash Storage 850,000 CY 
Closed Landfill Ash Storage 836,000 CY 
Stockpile 1 – Top Soil 6,000 CY 
Stockpile 2 – Sub Soil 82,460 CY 
Stockpile 3 – Top Soil 5,090 CY 
Stockpile 4 – Sub Soil 29,300CY 
*Soil volumes are approximate and estimated from topographic data taken on 9/14/15, 
9/29/15, 10/13/15, and 1/27/16. Sub soil stockpiles will be stripped of top 6 inches in 
order to salvage additional top soil. 

 
(v) An estimate of the largest area of the CCR unit ever requiring a final cover as required by paragraph 
(d) of this section at any time during the CCR unit’s active life.  
 
The largest footprint the CCR could reach is 14.6 acres with a surface area (due to slope) of 15.7 acres.  
 
(vi) A schedule for completing all activities necessary to satisfy the closure criteria in this section, 
including an estimate of the year in which all closure activities for the CCR unit will be completed. The 
schedule should provide sufficient information to describe the sequential steps that will be taken to close 
the CCR unit, including identification of major milestones such as coordinating with and obtaining 
necessary approvals and permits from other agencies, the dewatering and stabilization phases of CCR 
surface impoundment closure, or installation of the final cover system, and the estimated timeframes to 
complete each step or phase of CCR unit closure. When preparing the written closure plan, if the owner 
or operator of a CCR unit estimates that the time required to complete closure will exceed the 
timeframes specified in paragraph (f)(1) of this section, the written closure plan must include the site-
specific information, factors and considerations that would support any time extension sought under 
paragraph (f)(2) of this section. 
 
See schedule section of this report.  
 
(2) Timeframes for preparing the initial written closure plan— 
(i) Existing CCR landfills and existing CCR surface impoundments. No later than October 17, 2016, the 
owner or operator of the CCR unit must prepare an initial written closure plan consistent with the 
requirements specified in paragraph (b)(1) of this section. 
(ii) New CCR landfills and new CCR surface impoundments, and any lateral expansion of a CCR unit. No 
later than the date of the initial receipt of CCR in the CCR unit, the owner or operator must prepare an 
initial written closure plan consistent with the requirements specified in paragraph (b)(1) of this section. 

(ii) The owner or operator has completed the written closure plan when the plan, including the 
certification required by paragraph (b)(4) of this section, has been placed in the facility’s 
operating record as required by § 257.105(i)(4).   

Acknowledged. 
 
(3) Amendment of a written closure plan.  
(i) The owner or operator may amend the initial or any subsequent written closure plan developed 
pursuant to paragraph (b)(1) of this section at any time. 



CCR Landfill Closure Plan 
Rosebud Power Plant 

                                                                      Project: 15-125 
October 17, 2016 

 

8 
 

(ii) The owner or operator must amend the written closure plan whenever: 
(A) There is a change in the operation of the CCR unit that would substantially affect the written closure 
plan in effect; or 
(B) Before or after closure activities have commenced, unanticipated events necessitate a revision of the 
written closure plan. 
(iii) The owner or operator must amend the closure plan at least 60 days prior to a planned change in the 
operation of the facility or CCR unit, or no later than 60 days after an unanticipated event requires the 
need to revise an existing written closure plan. If a written closure plan is revised after closure activities 
have commenced for a CCR unit, the owner or operator must amend the current closure plan no later 
than 30 days following the triggering event.  
(4) The owner or operator of the CCR unit must obtain a written certification from a qualified 
professional engineer that the initial and any amendment of requirements of this section. 
Acknowledged. 
 
(c) Closure by removal of CCR. An owner or operator may elect to close a CCR unit by removing and 
decontaminating all areas affected by releases from the CCR unit. CCR removal and decontamination of 
the CCR unit are complete when constituent concentrations throughout the CCR unit and any areas 
affected by releases from the CCR unit have been removed and groundwater monitoring concentrations 
do not exceed the groundwater protection standard established pursuant to § 257.95(h) for constituents 
listed in appendix IV to this part. 
N/A 
 
(d) Closure performance standard when leaving CCR in place—(1) The owner or operator of a CCR unit 
must ensure that, at a minimum, the CCR unit is closed in a manner that will: 
(i) Control, minimize or eliminate, to the maximum extent feasible, postclosure infiltration of liquids into 
the waste and releases of CCR, leachate, or contaminated run-off to the ground or surface waters or to 
the atmosphere; 
Based on the operational logistics that include the pozzolanic properties of fly ash, the hydration of 
ash renders the material at this facility relatively inert. The final vegetated cap, side slopes and 
perimeter drainage ways are designed to minimize the possibility of release to the subsurface and 
vegetation establishment on the cap and side-slopes will provide storage and evapotranspiration of 
most precipitation events. The perimeter channels provide run-on run-off control for the 25-year, 24-
hour design event and has been modeled for adequacy up to the 500-year, 24-hour event. 
 
(ii) Preclude the probability of future impoundment of water, sediment, or slurry; 
The current operation, design and post closure design does not include future impoundments. The 
post closure design includes abandoning piping that currently conveys flow under the landfill. 
Permanent perimeter drainage-ways will convey surface water flow around the landfill upon closure 
in order to prohibit any ponding associated with pipe failure under the landfill. 
 
(iii) 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; 
Landfill slopes are designed at 3H:1V and interrupted with a bench in order to minimize slope 
steepness and length. The landfill top will be subtly graded to direct flow toward the north where the 
perimeter drainage is higher in elevation. All areas will be seeded and protected with various erosion 
control methods as outlined on the design plans. Abandonment of piping under the landfill and the 
construction of perimeter drainage ways will mitigate the potential of ponding and subsequent slope 
failure possibility associated with oversaturated soils. 
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 (iv) Minimize the need for further maintenance of the CCR unit; and 
 
(v) Be completed in the shortest amount of time consistent with recognized and generally accepted good 
engineering practices. 
Reclamation activities are part of the current landfill operations. There has been successful vegetation 
establishment on the reclaimed slopes that has limited erosional occurrences. Reclamation including 
vegetation establishment and hydrologic controls have been successful and will continue through 
operational and closure phases of the CCR unit. Vegetation establishment and hydrologic controls that 
take into account typical climatic conditions along with soils and geology are the primary reclamation 
techniques that will limit the need for post closure maintenance. Effective vegetation establishment is 
anticipated within one to three growing seasons. 
 
(3) Final cover system. If a CCR unit is closed by leaving CCR in place, the owner or operator must install a 
final cover system that is designed to minimize infiltration and erosion, and at a minimum, meets the 
requirements of paragraph (d)(3)(i) of this section, or the requirements of the alternative final cover 
system specified in paragraph (d)(3)(ii) of this section. 
The cover system has been analyzed in order to meet the criteria set forth in this section. Native soils 
have been tested and have the hydraulic conductivity requirements as outlined in the CCR rule. 
Samples were collected from a stripped area adjacent the landfill. These samples were composited as 
Sample B-1. Samples were also collected from the sub-soil stockpiles and composited into one sample 
– Sample SP-1. These samples were delivered to Pioneer Technical Services where permeability 
testing was conducted following ASTM Standard ASTM D5804. Results indicate that the landfill base 
(sample B-1) has a permeability of 2.1X10-07 cm/sec. The subsoil sample (sample SP-1) has a 
permeability of 4.2X10-08. Hydraulic conductivity results indicate that the final cover system and 
landfill base exceeds the criteria set forth by the CCR Rule. 
 
(i) The final cover system must be designed and constructed to meet the criteria in paragraphs (d)(3)(i)(A) 
through (D) of this section. The design of the final cover system must be included in the written closure 
plan required by paragraph (b) of this section. 
(A) The permeability of the final cover system must be less than or equal to the permeability of any 
bottom liner system or natural subsoils present, or a permeability no greater than 1 × 10-5 cm/sec, 
whichever is less. 
See above 
 
(B) The infiltration of liquids through the closed CCR unit must be minimized by the use of an infiltration 
layer that contains a minimum of 18 inches of earthen material.  
As mentioned previously the 18-inch infiltration layer to be constructed from the on-site sub soil 
exceeds the permeability requirements of the CCR Rule. Due to the excess quantity of soil generated 
by the cutting of drainage ways around the landfill, there is sufficient quantity of these soils on site to 
use a minimum of 2 feet of the native sub soil on the side slopes as well as additional material on the 
the landfill cap. As shown above the site has sufficient material to construct a compliant infiltration 
layer. 
 
(C) The erosion of the final cover system must be minimized by the use of an erosion layer that contains a 
minimum of six inches of earthen material that is capable of sustaining native plant growth. 
As shown above calculations of stockpiled top soil and drainage way construction verify that there is 
sufficient quantity of material to cover the entire landfill area .  
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(D) The disruption of the integrity of the final cover system must be minimized through a design that 
accommodates settling and subsidence. 
The subsidence is limited within the CCR unit by operational activities that include the hydration 
following placement of CCR using a water truck and using harrows to mix water and CCR. This results 
in a relatively solid medium that will resist any settling or subsidence (a more complete analysis of the 
CCR stability is available in the 1st Annual Engineers Inspection Report that is included in the operating 
record and available on the website http://www.celpccr.com). The grading and reclamation design of 
the landfill incorporates slopes that will support vegetation and are interrupted by a bench designed 
to reduce slope distance thereby reducing the erosion potential. The final configuration also includes 
perimeter channels that will limit the possibility of ponding that could result in oversaturation and 
subsequent subsidence or sloughing of the cover side slopes.  
 
(ii) The owner or operator may select an alternative final cover system design, provided the alternative 
final cover system is designed and constructed to meet the criteria in paragraphs (f)(3)(ii)(A) through (D) 
of this section. The design of the final cover system must be included in the written closure plan required 
by paragraph (b) of this section.  
N/A an alternative cover system is not anticipated. Final grading includes the construction of 
perimeter channels that will generate excess material that can be used in the event of a shortage of 
cover material that is currently stockpiled on site.  

(A) The design of the final cover system must include an infiltration layer that achieves an equivalent 
reduction in infiltration as the infiltration layer specified in paragraphs (d)(3)(i)(A) and (B) of this 
section. 

(B) The design of the final cover system must include an erosion layer that provides equivalent 
protection from wind or water erosion as the erosion layer specified in paragraph (d)(3)(i)(C) of 
this section. 

 
(C)  The disruption of the integrity of the final cover system must be minimized through a design that 

accommodates settling and subsidence. 
 
(iii) The owner or operator of the CCR unit must obtain a written certification from a qualified 
professional engineer that the design of the final cover system meets the requirements of this section. 
(e) Initiation of closure activities. 
Except as provided for in paragraph (e)(4) of this section and § 257.103, the owner or operator of a CCR 
unit must commence closure of the CCR unit no later than the applicable timeframes specified in either 
paragraph (e)(1) or (2) of this section. 
Acknowledged 
 
(1) The owner or operator must commence closure of the CCR unit no later than 30 days after the date 
on which the CCR unit either: 
(i) Receives the known final receipt of waste, either CCR or any non-CCR waste stream; or 
(ii) Removes the known final volume of CCR from the CCR unit for the purpose of beneficial use of CCR. 
(2)(i) Except as provided by paragraph (e)(2)(ii) of this section, the owner or operator must commence 
closure of a CCR unit that has not received CCR or any non-CCR waste stream or is no longer removing 
CCR for the purpose of beneficial use within two years of the last receipt of waste or within two years of 
the last removal of CCR material for the purpose of beneficial use. 
Acknowledged 
 

http://www.celpccr.com/
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(ii) Notwithstanding paragraph (e)(2)(i) of this section, the owner or operator of the CCR unit may secure 
an additional two years to initiate closure of the idle unit provided the owner or operator provides 
written documentation that the CCR unit will continue to accept wastes or will start removing CCR for the 
purpose of beneficial use. The documentation must be supported by, at a minimum, the information 
specified in paragraphs (e)(2)(ii)(A) and (B) of this section. The owner or operator may obtain two-year 
extensions provided the owner or operator continues to be able to demonstrate that there is reasonable 
likelihood that the CCR unit will accept wastes in the foreseeable future or will remove CCR from the unit 
for the purpose of beneficial use. The owner or operator must place each completed demonstration, if 
more than one time extension is sought, in the facility’s operating record as required by§ 257.105(i)(5) 
prior to the end of any two-year period. 
Acknowledged. 
 
(A) Information documenting that the CCR unit has remaining storage or disposal capacity or that the 
CCR unit can have CCR removed for the purpose of beneficial use; and 
(B) Information demonstrating that that there is a reasonable likelihood that the CCR unit will resume 
receiving CCR or non-CCR waste streams in the foreseeable future or that CCR can be removed for the 
purpose of beneficial use. The narrative must include a best estimate as to when the CCR unit will resume 
receiving CCR or non-CCR waste streams. The situations listed in paragraphs (e)(2)(ii)(B)(1) through (4) of 
this section are examples of situations that would support a determination that the CCR unit will resume 
receiving CCR or non-CCR waste streams in the foreseeable future. 
(1) Normal plant operations include periods during which the CCR unit does not receive CCR or non-CCR 
waste two or more CCR units whereby at any point in time one CCR unit is receiving CCR while CCR is 
being removed from a second CCR unit after its dewatering. 
(2) The CCR unit is dedicated to a coal-fired boiler unit that is temporarily idled (e.g., CCR is not being 
generated) and there is a reasonable likelihood that the coal-fired boiler will resume operations in the 
future. 
(3) The CCR unit is dedicated to an operating coal-fired boiler (i.e., CCR is being generated); however, no 
CCR are being placed in the CCR unit because the CCR are being entirely diverted to beneficial uses, but 
there is a reasonable likelihood that the CCR unit will again be used in the foreseeable future. 
(4) The CCR unit currently receives only non-CCR waste streams and those non-CCR waste streams are 
not generated for an extended period of time, but there is a reasonable likelihood that the CCR unit will 
again receive non-CCR waste streams in the future. 
(iii) In order to obtain additional time extension(s) to initiate closure of a CCR unit beyond the two years 
provided by paragraph (e)(2)(i) of this section, the owner or operator of the CCR unit must include with 
the demonstration required by paragraph (e)(2)(ii) of this section the following statement signed by the 
owner or operator or an authorized representative: 
I certify under penalty of law that I have personally examined and am familiar with the information 
submitted in this demonstration and all attached documents, and that, based on my inquiry of those 
individuals immediately responsible for obtaining the information, I believe that the submitted 
information is true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment. 
(3) For purposes of this subpart, closure of the CCR unit has commenced if 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 required by paragraph (b) of this 
section; 
(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. 
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(4) The timeframes specified in paragraphs (e)(1) and (2) of this section do not apply to any of the 
following owners or operators: 
(i) An owner or operator of an inactive CCR surface impoundment closing the CCR unit as required by § 
257.100(b); 
(ii) An owner or operator of an existing unlined CCR surface impoundment closing the CCR unit as 
required by § 257.101(a); 
(iii) An owner or operator of an existing CCR surface impoundment closing the CCR unit as required by§ 
257.101(b);  
(iv) An owner or operator of a new CCR surface impoundment closing the CCR unit as required by § 
257.101(c); or 
(v) An owner or operator of an existing CCR landfill closing the CCR unit as required by § 257.101(d). 
(f) Completion of closure activities.  
(1) Except as provided for in paragraph (f)(2) of this section, the owner or operator must complete 
closure of the CCR unit: 
(i) For existing and new CCR landfills and any lateral expansion of a CCR landfill, within six months of 
commencing closure activities. 
Acknowledged. 
 
(ii) For existing and new CCR surface impoundments and any lateral expansion of a CCR surface 
impoundment, within five years of commencing closure activities. 
Not applicable – No surface impoundments are planned on site 
 
§ 257.103 Alternative closure requirements. 
Not applicable - Since the final cover system meets the criteria of the CCR Rule, an alternative cover 
system is not necessary or required.  
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Appendix A: Plan Set - Rosebud Power Plant, 
Fly Ash Landfill Post Closure Design – Dated 

September 15, 2016 (31 sheets) 
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Appendix B: Soil Hydraulic Conductivity Testing 

Results   
 
 

 
 
 

 



 

 
106 PRONGHORN TR. , STE. A   BOZEMAN, MT 59718PH :  406.388.8578   FX :  406.388.8579WWW.PIONEER ‐TECHNICAL.COMHEADQUARTERS:  PO BOX 3445   BUTTE, MT 59702 

   A N A C O N D A                     B I L L I N G S                     B O Z E M A N                     H E L E N A                     M I S S O U L A                     L A S   V E G A S,  NV                     K E L L O G G, ID 

September 13, 2016 
 
Mr. Ron Orton 
Allied Engineering Services, Inc. 
32 Discovery Drive 
Bozeman, MT 59718 
 
RE: Job #15-125  
 
Dear Mr. Orton, 
 
On August 15, two samples were delivered to our Bozeman, MT laboratory. The samples were identified 
as B-1 (composite base) and SP-1 (composite stockpile). The samples were given Lab Nos. G16344 and 
G16345 respectively. The requested testing was performed in general accordance with the following 
Standards: 
 
•   Standard Proctor  (ASTM D698); and 
•   Hydraulic Conductivity using a Flexible Wall Permeameter (ASTM D5084). 
 
The hydraulic conductivity values are provided in Table 1.  The proctor results and hydraulic conductivity 
sheets are attached with this report. 
 
      Table 1. 

Lab No. Sample Identification Hydraulic Conductivity 
(cm/sec) 

G16344     B-1 (composite base) 2.1 x 10-07

G16345 SP-1 (composite stockpile) 4.5 x 10-08 
 
The hydraulic conductivity samples were screened over the ½” sieve and passing material was used to 
construct the specimen. At the request of Allied Engineering, the hydraulic conductivity samples were re-
molded by compacting the specimens at optimum moisture to a dry unit weight equal to 95% of the 
uncorrected standard proctor value corrected for ½” minus material. Allied Engineering also requested a 
confining pressure of zero, but a minimum of 3 psi confining pressure was applied in order to perform the 
testing.  
 
 Please contact us at (406)388-8578 if you have any questions or require any additional information 
regarding this report. 
 
Sincerely, 
PIONEER TECHNICAL SERVICES, INC            
    

    
 
Niki Griffis                                                  
Project Scientist/Laboratory Manager                                      



Client: Allied Engineering Project: #15-125
Sample Description: G16344 B-1

Test Specimen
Dry Density (pcf): 102.1
Standard Proctor (ASTM D698) 95%
Specimen Length (cm): 15.24
Specimen Diameter (cm): 7.112

Testing Equipment
Height Inlet Above Floor (cm):
Height Outlet Above Bench (cm): 21.9
Area of Standpipe (cm2): 0.912

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 2.5 41.4 6.9 37.9 554 1.6 147.96 140.75 9.47 2.6E-07 2.4E-07
2 6.9 37.9 12.3 33 886 1.5 133.72 124.33 8.47 2.4E-07 2.3E-07
3 12.3 33 14.9 30.6 572 1.6 131.36 126.80 8.47 1.8E-07 1.7E-07
4 14.9 30.6 19.3 26.4 968 1.6 126.80 118.96 8.06 1.9E-07 1.9E-07

Average Hydraulic Conductivity of Last Four Test Increments = 2.1E-07 cm/sec

k = (aL/At) ln (h1/h2)

Tare # Tare #
Wet Soil + Tare (grams) 1136.00 Wet Soil + Tare (grams) 1332.30
Dry Soil + Tare (grams) 982.18 Dry Soil + Tare (grams) 1093.20
Tare Weight (grams) 0.00 Tare Weight (grams) 111.02
Water Content (%) 15.66 Water Content (%) 24.34
Source Specimen Source Specimen

HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS, ASTM D5084

Water Content Before Test Water Content After Test



Client: Allied Engineering Project: #15-125
Sample Description: G16345 SP-1

Test Specimen
Dry Density (pcf): 97.1
% Max  ASTM (D698) 95%
Specimen Length (cm): 15.24
Specimen Diameter (cm): 7.112

Testing Equipment
Height Inlet Above Floor (cm):
Height Outlet Above Bench (cm): 21.9
Area of Standpipe (cm2): 0.912

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 1.9 43.2 5.4 42.6 547 2.0 178.27 174.53 11.57 1.1E-07 1.0E-07
2 5.4 42.6 7.1 41.8 888 1.1 111.26 108.98 7.23 6.8E-08 6.6E-08
3 7.1 41.8 11.9 41.1 512 2.3 193.34 188.32 12.52 1.5E-07 1.4E-07
4 15 39.2 16.6 38 949 2.2 176.73 174.18 11.51 4.5E-08 4.3E-08
5 16.6 38 17.4 37.5 476 2.2 174.18 172.99 11.39 4.2E-08 4.0E-08
6 18.1 37.4 19.3 36.6 506 2.3 179.29 177.47 11.70 5.9E-08 5.7E-08
7 19.3 36.6 20.7 35.5 914 2.3 177.47 175.19 11.57 4.1E-08 4.0E-08

Average Hydraulic Conductivity of Last Four Test Increments = 4.5E-08 cm/sec

k = (aL/At) ln (h1/h2)

Tare # Tare #
Wet Soil + Tare (grams) 1082.50 Wet Soil + Tare (grams) 1297.90
Dry Soil + Tare (grams) 921.68 Dry Soil + Tare (grams) 1033.10
Tare Weight (grams) 0.00 Tare Weight (grams) 111.42
Water Content (%) 17.45 Water Content (%) 28.73
Source Specimen Source Specimen

HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS, ASTM D5084

Water Content Before Test Water Content After Test



Tested By: RG/SJ Checked By: NG

COMPACTION TEST REPORT
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Water content, %
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16.5%, 108.8 pcf
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2.65

Test specification: ASTM D 698-12 Method C Standard

4.25

Clay with sand, CL (visual)

Allied Engineering

Elev/ Classification Nat.
Sp.G. LL PI

% > % <

Depth USCS AASHTO Moist. 3/4 in. No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Source of Sample: B-1 Sample Number: G16344

Pioneer Technical Services, Inc.
106 Pronghorn Trail, Suite A - Bozeman, MT 59718

Ph. 406-388-8578 - Fax 406-388-8579 Figure

  Maximum dry density = 108.8 pcf

  Optimum moisture = 16.5 %

Job #15-125



Tested By: SJ Checked By: NG

COMPACTION TEST REPORT
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16.7%, 102.6 pcf
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Test specification: ASTM D 698-12 Method C Standard

3.07

Sandy Clay w/ Gravel (visual)

Allied Engineering

Elev/ Classification Nat.
Sp.G. LL PI

% > % <

Depth USCS AASHTO Moist. 3/4 in. No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Source of Sample: SP-1 Sample Number: G16345

Pioneer Technical Services, Inc.
106 Pronghorn Trail, Suite A - Bozeman, MT 59718

Ph. 406-388-8578 - Fax 406-388-8579 Figure

  Maximum dry density = 102.6 pcf

  Optimum moisture = 16.7 %

Job #15-125
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