


MEMORANDUM 
 
SUBJECT: Comments on draft report “Coal Ash Impoundment – Site Assessment Draft Report – 

Stanton Station – Great River Energy – Coal Creek, North Dakota.” 
 
DATE: July 2, 2012 
 

EPA Comments: 

1. On page 9, section 3.1, second to last line in the first paragraph, replace "filter" with "filler."  
2. On page 10, section 3.1, in the second full paragraph, please correct "110 ac."  
3. On page 57, section 5.1, underline the title "Structural Stability."  
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12300 Elm Creek Blvd  Maple Grove, Minnesota  55369-4718  763-445-5000  Fax 763-445-5050  www.GreatRiverEnergy.com 
 
 
 

August 24, 2012 
 
 
 
Mr. Stephen Hoffman 
U.S. Environmental Protection Agency 
Two Potomac Yard 
2733 South Crystal Drive 
5th Floor, N-5237 
Arlington, VA  22202-2733 
 
RE: Comments on EPA Coal Ash Impoundment Site Assessment Draft Report for Great 
 River Energy’s Coal Creek Station, Underwood, North Dakota 

 
Dear Mr. Hoffman: 

Great River Energy (GRE) received and has reviewed the Coal Ash Impoundment Site 
Assessment Draft Report for Coal Creek Station dated June 21, 2012 (received July 2, 2012).  
This draft report resulted from the site assessment of Ash Pond 91 and the Upstream Raise/Ash 
Pond 92, conducted by the U.S. Environmental Protection Agency’s (EPA) contractor, 
Kleinfelder, on May 17, 2011.  GRE appreciates the opportunity to provide comments on the 
draft report before it is finalized.  This letter provides GRE’s comments on the draft report, 
particularly responses to report recommendations. 

Management Unit Condition and Potential Hazard Rating 

We are pleased that the report concludes that the coal combustion product (CCP) management 
units at Coal Creek Station are in “Satisfactory” condition.  We also agree with the report’s 
recommended potential hazard rating as “Low.”   

Comments on Draft Report 

Factual corrections to the draft report are listed below: 

3.1 Site Information and History, 2nd paragraph, last sentence: The majority of fly ash 
generated at Coal Creek Station is sold and beneficially used with only a small amount being 
used in the construction of the Upstream Raise.  Bottom Ash is also used beneficially on-site in 
addition to the Upstream Raise construction. 
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3.6 Structural Considerations, 1st paragraph, last sentence: The pump station can be used to 
pump water from Ash Pond 91 to the Drains Pond or Plant.  It is not used to pump water to the 
Upstream Raise. 

4.1.6 Impoundment Inlet: FGD material is sluiced to the Upstream Raise through 8” HDPE 
pipes, not 18”. 

4.2.6 Outlet Works: The cross-over pipes between Ash Pond 91 and the Drains Pond are 18” 
SDR-19 flanged HDPE pipe (per the construction drawings). 

4.2.8 Other, last paragraph, and 5.1 Analysis and Conclusions, last bullet: Operation Plans 
exist for Ash Pond 91 (1989) and the Upstream Raise (2004). 

Report Recommendations 

The draft report includes seven recommendations; those recommendations are provided below, 
followed by GRE’s responses. 

1. Prepare an Emergency Action Plan (EAP) for the facility by October 31, 2012.  An EAP 
should be prepared for both Ash Pond 91 and the Upstream Raise. The EAP could be a very 
short and straightforward document that basically documents that sufficient volume exists in 
Samuelson Slough to contain releases, and outlines procedures to undertake in the event of 
an unplanned release, including gate closure and phone calls to interested and potentially 
impacted parties. 

GRE Response – Coal Creek Station has an Emergency Response Safety Procedure 
(attached) for the entire site that is reviewed annually and updated as needed.  This procedure 
provides for a site-wide uniform procedure for notification, response, and reporting of a 
chemical spill or release.  This procedure will be updated to explicitly include a release of 
CCP material from the CCP management units, as well as defining the notification procedure 
for such a release (North Dakota Department of Health, State Engineer).  As stated in the 
draft report, sufficient volume exists on Coal Creek Station property to contain a release from 
the CCP management units.  This information will be added to the Contingency Plans section 
of the CCP management units’ Operation Plan, which will also reference the site Emergency 
Response Safety Procedure. 

2. Control vegetation on the downstream slopes.  Remove the isolated trees and woody brush, 

including roots/stumps, at the toe of the embankment by October 31, 2012.  Refer to FEMA 
Manual 534 (Impact of Plants on Earthen Impoundments) for guidance on vegetation 
removal. This manual is available on the FEMA website. 

GRE Response – The identification and removal of trees and woody brush on the 
embankments of the CCP management units is part of GRE’s ongoing maintenance practice.  
GRE is in the process of removing the isolated vegetation identified by Kleinfelder and will 
continue to evaluate the facility for future vegetation growth during regular inspections.  
GRE will continue to remove future vegetation growth in a timely manner. 
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3. Repair erosion of Upstream Raise/Ash Pond 92 embankment by October 31, 2012.  Minor 

surface erosion was noted at the Upstream Raise. Areas where erosion has occurred should 
be filled in and revegetated to prevent erosion from cutting further into the embankments. 
This action is only necessary on areas that have been topsoiled and vegetated, as it is 
recognized that parts of the Upstream Raise are under construction and will be dressed and 
vegetated at the appropriate time. 

GRE Response – The identification and correction of erosion on the embankments and 
covered slopes of the CCP management units is part of GRE’s ongoing maintenance practice.  
GRE is in the process of repairing the eroded areas identified by Kleinfelder and will 
continue to evaluate the facility for erosion damage during regular inspections and correct it 
in a timely manner. 

4. Evaluate and repair erosion at the toe on west embankment of Ash Pond 91 by October 31, 

2012.  Ash Pond 91 west embankment toe appears to have a permanent slough feature 
adjacent to the downstream toe and was observed to have scarps along the slough water line. 
Erosion at the toe can shorten seepage paths and decrease stability of the embankment. Since 
the slough likely keeps the toe in a saturated condition a seepage and stability analysis 
should be performed on the west embankment and the toe should be repaired and armored 
based on results of the analysis. 

GRE Response – The identification and correction of erosion on the embankments of the 
CCP management units is part of GRE’s ongoing maintenance practice.  GRE will repair the 
eroded areas identified by Kleinfelder and will continue to evaluate the facility for erosion 
damage during regular inspections and correct it in a timely manner.  Due to the location of 
this erosion along the slough, GRE is currently working with its design engineer for an 
appropriate repair.  Once an appropriate repair is identified it will be implemented as soon as 
weather permits but not later than July of 2013. 

5. Maintain a log of maintenance and other activities at Ash Pond 91 and the Upstream 

Raise impoundments and supporting facilities by October 31, 2012.  We have seen 
examples of Work Orders documenting inspection of the facilities by plant staff. Other Work 
Orders may exist that document routine maintenance and repair activities, and if so, those 
should be collected and bound in a notebook in a secure location if that practice is not being 
followed currently. We believe that this log will provide continuity during periods of staff 
change. 

GRE Response – GRE currently maintains a record of inspections and maintenance Work 
Orders for Ash Pond 91 and the Upstream Raise facility on GRE’s electronic workspace 
accessible to GRE employees.  This system may not have been sufficiently described to the 
Kleinfelder engineers.  The system automatically initiates work orders for scheduled 
inspections and maintenance, and is the method by which site personnel record observations 
and maintenance needs resulting from the site operations and inspections.  All future, active 
and historical records are maintained in this system.  GRE’s best management practices are 
to use the electronic document to assure that outdated documents do not exist.  Coal Creek 
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Station employs an Environmental Management System that is ISO 14001 registered and that 
utilizes this best management practice. 

6. Develop an Operation and Maintenance (O&M) manual for the impoundments and the 

facility by October 31, 2012.  The O&M manual should include at least the following three 
key elements:  

 Procedures needed for operation and maintenance of the impoundments during typical 
operating conditions. 

 Procedures for monitoring performance of the impoundments, including visible changes 
such as surface erosion, settlement and sloughing; internal embankment changes such as 
erosion due to uncontrolled seepage; interpretation of piezometer readings, and 
fluctuations in groundwater level. 

 The EAP. 

GRE Response – An Operations Plan already exists for the CCP management facilities.  
These plans may not have been reviewed by Kleinfelder during their site evaluation.  The 
plans for Ash Pond 91 and for the Upstream Raise are attached.  These plans, in concert with 
the facility inspection reports (attached) and annual operator solid waste facility training, 
provide the recommended procedures outlined above.  As discussed in response to Comment 
1, the Emergency Action Plan information will be added to the Contingency Plans section of 
the Operations Plan, which will also reference the site Emergency Response Safety 
Procedure.  

7. Perform video assessments of culvert piping by October 31, 2012.  This would include only 
the permanent culvert piping used for the outlet works of the impoundments, and specifically 
the cross connection pipes between Ash Pond 91 and the Drains Pond. The video survey 
should determine the type of pipe material, the condition of the pipes, and the condition of 
the valves. In addition, the valves should be exercised to assess functionality. Because most 
of the other piping is moved around or replaced as it loses capacity due to scale deposition, 
video survey of those pipes in the pond do not appear to be necessary. 

GRE Response – GRE disagrees with performing this assessment of outlet piping based on 
operational characteristics of Coal Creek Station.  Unlike a dam where indirect and 
uncontrollable natural influences (i.e., run-on) may cause excess water to build up and 
overtop a dam, water levels (inflows) in these facilities are directly controlled by plant 
operations.  If a problem with the outlet lines connecting Ash Pond 91 and the Drains Pond 
were to exist, GRE may utilize backup pumps to remove water from Ash Pond 91 or may 
reduce or eliminate inflows to Ash Pond 91 until the outlet lines are repaired.  Since GRE can 
control the inflow to Ash Pond 91, the blockage of these lines would not lead to an 
overtopping condition.  This recommendation relates to plant operations and not 
impoundment stability. 
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Thank you for this opportunity to comment.  If you have any questions concerning our comments 
or the information we have provided, please contact Jennifer Charles at 701-442-7081. 
 
Sincerely, 
 
 
 
Mary Jo Roth 
Manager, Environmental Services 
 
c: Jennifer Charles 
 
Attachments: Great River Energy, Coal Creek Station Safety Procedure SF 10.14   
   Emergency Response (Revision 5, 11/28/11) 
  Operations plan for Ash Pond 91, Appendix D-1, Application to Renew   
   Permit to Operate a Special Use Disposal Site (Permit No. 
    SU-033) February 3, 1989 
  Operations plan for Upstream Raise, Ash Pond 92 and Section 16    
   Upstream Raise Operations Plan (Revision 02, July 8, 2004) 
  Sample facility inspection reports (Ash Pond 91; Ash Pond 92 &  
   Section 16) 
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GREAT RIVER ENERGY 
COAL CREEK STATION 
SAFETY PROCEDURE 

 
 

SF 10.14         Emergency Response 
 

APPROVED BY: REVISION DATE: 11/28/11           REVISION:       5  
 
          REVIEW DATE- 11/28/11 

I. PURPOSE: 

 To establish a uniform procedure for notification, response, and reporting of a chemical 
spill or release in accordance with the Superfund Amendments and Reauthorization Act 
(SARA), Title III.  To ensure that the response to spill of a hazardous material conforms 
with OSHA 1910.120 (Hazardous Waste Operators and Emergency Response). 

II. APPLICABILITY: 

 All Coal Creek Station employees.  Chemical emergencies can occur at any time.  Each 
emergency will vary depending on the cause and severity of the release.  Located on the 
Coal Creek Station plant site are bulk containers and storage tanks for hazardous 
chemicals.  In the event of a spill listed are the responsibilities, emergency guidelines, 
notifications and reporting procedures to follow. 

III. RESPONSIBILITIES: 

 
  

 SARA on-site Emergency Coordinator: Diane Stockdill 
Work phone:   442-7012 
Home phone:  337-5491 

   

 SARA backup Emergency Coordinator: Jennifer Charles 
Work phone:   442-7081 
Cell phone:   460-7280 

   

 Incident Commander: Leader, Plant Operations  
Work phone:  442-7017 

   

 Public Safety Officer: Don Charging, McLean County Sheriff 
Washburn, ND   58577 
Phone Contact:  911 

   

 DEM Coordinator: Richard Johnson 
Washburn, ND   58577 
Phone Contact:  911 
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IV. EMERGENCY GUIDELINES IN THE EVENT OF A SPILL: 

  (Leader, Plant Operations/Incident Commander responsibilities:) 
 

A. Upon notification of a spill, the Leader, Plant Operations will assess the situation and 
prevent unauthorized entry into the area. 

 
B. The Leader, Plant Operations is responsible to notify all plant employees of any 

release that is potentially hazardous and initiate an on-site evacuation per SF 10.15 
as conditions necessitate. 

 
C. In the event that the release poses a health/safety hazard to the surrounding area, the 

Leader, Plant Operations will initiate the off-site evacuation procedure per SF 10.15. 
 
D. The Leader, Plant Operations will assign a containment and/or cleanup team from the 

qualified HAZMAT list.  The Leader, Plant Operations will assure that disposal is in 
accordance with state and federal regulations. 

 
E. When designating the HAZMAT team, the Leader, Plant Operations shall: 
 

1. designate proper PPE 
 

2. limit the number of responders 
 

3. assure there are available backup personnel 
 

4. designate a safety officer 
 

5. assure the area is monitored 
 

6. provide instruction to skilled personnel 
 

7. implement the decontamination procedure. 
 

F. If the release is the result of a fire, the fire response procedure shall also be 
implemented. 

 
G. The Leader, Plant Operations shall document the HAZMAT incident with the CCS 

Injury/Accident/Incident Report. 

V. NOTIFICATION: 

 
 Leader, Plant Operations notification: 
 

A. Notify all personnel on-site and initiate an on-site evacuation per SF 10.15 as 
necessary. 

 
B. If a spill involves a SARA hazardous chemical, the SARA Emergency Coordinator 

shall be notified.  In the event that the SARA Emergency Coordinator cannot be 
reached, notify the SARA backup Emergency Coordinator.  If neither of these can be 
contacted, the Leader, Plant Operations will assume the SARA Emergency 
Coordinator responsibility. 



 

Printed Copies Are For Information Only 

3 

C. In the event of an off-site evacuation, the Leader, Plant Operations will contact the 
McLean County DEM Coordinator and the Public Safety Officer, per SF 10.15. 

 
D. Notify the designated primary and secondary fire departments and ambulances as 

necessary. 
 

 
 First Responder notification: 
 
 When any person finds a chemical spill it is his/her responsibility to notify the Control 

Room.  The Control Room should be informed of: 
 

1. personnel affected 
 

2. spill location 
 

3. the chemical involved, if known 
 

4. nature and cause of the spill, if known 
 

5. plant equipment that is affected 
 

6. spill volume 
 

7. secure the area to prevent entry. 
 
 SARA Emergency Coordinator notification: 
 

A. The SARA emergency coordinator or backup coordinator will notify the state and/or 
the national emergency response center within 24 hours if a fire, explosion, or other 
release threatens human health outside the facility or if a spill has reached surface 
water. 

 

 State Emergency Number 1-800-472-2121 

   

 National Response Center 1-800-424-8802 

 
B. If the spill is a hazardous waste, this notification will include: 

 

 Name: Great River Energy 

 Address: 7 mi. so. of Underwood, ND   58576 

 Generator Identification Number: NDD030019145 

 Date, time and type of incident:  

 Quantity & type of hazardous waste 
involved: 

 

 Extent of injuries, if any:  

 Estimated quantity & disposition of 
recovered materials, if any: 
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VI. REPORTING: 

 
 In the event of a chemical emergency, the Leader, Plant Operations will complete and 

route a CCS Injury/Accident/Incident.  The report should include: 
 

A. what happened 
 

B. when it occurred 
 

C. where it happened 
 

D. who was involved (names, employer) 
 

E. who was exposed or injured  
 

F. extent of injury 
 

G. how much damage occurred to plant equipment or property 
 

H. who was notified 
 

I. was medical assistance required 
 

J. critique of response and follow-up 
 

K. Atmosphere testing and cleanup/disposal details 

VII. DEFINITIONS: 

 
SARA, Title III - The Superfund Amendment and Reauthorization Act (SARA) was signed 
into law on October 17, 1986.  A provision of SARA Title III is also known as the 
Emergency Planning and Community Right to Know Act.  SARA, Title III requires that 
facilities notify their local planning committee of: 
 
A. Chemicals that exceed the threshold planning quantities and the facilities ability to 

contain and respond to emergencies. 
 
B. Releases - a release is any spilling, leaking, pumping, pouring, emitting, emptying, 

discharging, injecting, escaping, leaching, dumping, or disposing into the environment 
of any hazardous chemical, extremely hazardous chemical, or CERCLA hazardous 
substances. 

 
Revision Date Description of Revision 
1/9/06 
05/08/09 

Added Record of Change 
Added revised telephone numbers 

11/28/2011 Updated SARA back up emergency coordinator information 
 
p:\CCS Procedure Manual\Safety Procedures\SF10.14, Emergency Response.doc
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APPENDIX D-1 

APPLICATION TO RENEW PERMIT TO OPERATE  
A SPECIAL USE DISPOSAL SITE (PERMIT NO. SU-033) 

FEBRUARY 3, 1989 



























































































































































 

 

 

ASH POND 92 AND SECTION 16 UPSTREAM RAISE 

OPERATIONS PLAN 
 
 
 
 

Submitted to: 
 

Great River Energy 
Coal Creek Station 

2875 Third Street SW 
Underwood, North Dakota  58576 

 
 
 
 
 
 

Submitted by: 
 

Golder Associates Inc. 
44 Union Boulevard, Suite 300 
Lakewood, Colorado  80228 

 
 
 
 
 
 
 
Distribution: 
 
3 Copies – Great River Energy 
4 Copies – North Dakota Department of Health 
2 Copies – Golder Associates Inc. 
 
 Revision 02 
July 8, 2004 043-2226



July 2004 -i- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

TABLE OF CONTENTS 

1.0 INTRODUCTION .............................................................................................................. 1 
1.1 CCP Special Waste .............................................................................................................. 2 
1.2 The Permitted Facilities ....................................................................................................... 2 

2.0 SITE DEVELOPMENT ..................................................................................................... 3 
2.1 Site Characterization ........................................................................................................... 3 
2.2 Site Development and Access ............................................................................................. 3 

2.2.1 Site Development .......................................................................................................... 3 
2.2.2 Facility Access .............................................................................................................. 5 
2.2.3 Signage.......................................................................................................................... 6 

2.3 Current Liner ....................................................................................................................... 6 
2.3.1 Ash Pond 92/Southwest Section 16 Surface Impoundment .......................................... 6 
2.3.2 Southeast Section 16 Special Waste Landfill ............................................................... 6 

2.4 Future Liner ......................................................................................................................... 7 
2.4.1 Ash Pond 92 and Southwest Section 16 (Upstream Raise) .......................................... 7 
2.4.2 Southeast Section 16 ..................................................................................................... 8 

3.0 CCP DEPOSITION ............................................................................................................ 9 
3.1 Waste Acceptance and Screening ........................................................................................ 9 
3.2 CCP Placement at CCS ....................................................................................................... 9 

4.0 GENERAL OPERATIONS ............................................................................................. 11 
4.1 Hours of Operation ............................................................................................................ 11 
4.2 CCP Facility Equipment .................................................................................................... 11 

4.2.1   Functional Requirements ............................................................................................ 11 
4.2.2   Maintenance ................................................................................................................ 12 

4.3 Personnel Requirements .................................................................................................... 12 
4.3.1 Administrative Responsibilities .................................................................................. 12 
4.3.2 Staffing Requirements ................................................................................................ 13 
4.3.3 Qualifications .............................................................................................................. 13 

4.4 Personnel Training and Safety .......................................................................................... 13 

5.0 FACILITY OPERATIONS AND MAINTENANCE PROCEDURES ......................... 15 
5.1 Operational Overview ....................................................................................................... 15 

5.1.1 Site Development Timeline ........................................................................................ 15 
5.1.2 Design Requirements .................................................................................................. 16 
5.1.3 Upstream Raise Construction ..................................................................................... 18 
5.1.4 SE Section 16 Construction ........................................................................................ 20 
5.1.5 Design Considerations ................................................................................................ 20 

Slope Stability .................................................................................................................. 20 
Piezometers ...................................................................................................................... 21 
Sluice Water Drainage Systems ....................................................................................... 21 
Site Facilities .................................................................................................................... 22 



July 2004 -ii- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

Spreading and Compaction .............................................................................................. 22 
Interim Cover Material Placement and Management ...................................................... 23 

5.2   Facility Operation Control Systems .................................................................................. 23 
5.2.1   Surface Water Control System.................................................................................... 23 
5.2.2 Contact Water Controls .............................................................................................. 24 
5.2.3   Southeast Section 16 Sump ......................................................................................... 24 
5.2.4   Upstream Raise Liner Head Reduction System .......................................................... 25 
5.2.5   Other Facility Procedures ........................................................................................... 26 

Survey Control ................................................................................................................. 26 
Boundary Control ............................................................................................................. 26 

5.2.6 Environmental Controls .............................................................................................. 26 
Dust Control ..................................................................................................................... 26 
Litter Control.................................................................................................................... 27 
Odor Control .................................................................................................................... 27 
Vector Control .................................................................................................................. 27 
Noise Control ................................................................................................................... 28 
Erosion Control ................................................................................................................ 28 
Illegal Dumping ............................................................................................................... 28 

5.3 Monitoring Periods ............................................................................................................ 28 
5.4  Environmental Monitoring ................................................................................................ 30 

5.4.1 Groundwater Quality Monitoring (NDAC Section 33-20-13-02) ............................... 30 
5.4.2 Storm Water Compliance ............................................................................................ 30 

5.5 Contingency Plans ............................................................................................................. 30 
5.5.1   CCS Contingency Plans .............................................................................................. 31 

Temporary Closure of the Upstream Raise or Southeast Section 16 ............................... 31 
Piezometers ...................................................................................................................... 31 
Freeboard ......................................................................................................................... 31 
Seepage 31 
Pipelines, Pumps, and Distribution Systems .................................................................... 32 
Sluice Water Drainage  Systems ...................................................................................... 32 
Extreme Events ................................................................................................................ 32 

5.5.2  General Emergency Procedures .................................................................................. 33 
Fire Protection .................................................................................................................. 34 
Hazardous Substance ....................................................................................................... 35 
Explosions ........................................................................................................................ 35 
High Winds or Tornadoes ................................................................................................ 35 
Snow and Ice .................................................................................................................... 36 
Medical Emergency, Vehicle Accident, or Property Damage ......................................... 36 
Downed Power Line or Power Interruption ..................................................................... 36 
Equipment Failure ............................................................................................................ 36 
Groundwater Impacts ....................................................................................................... 36 
Other Releases .................................................................................................................. 37 

6.0 CLOSURE ........................................................................................................................ 38 
6.1 Closure Design .................................................................................................................. 38 

6.1.1 Special Waste Landfills .............................................................................................. 38 
6.1.2 Ash Pond 91 ................................................................................................................ 39 
6.1.3 Final Surface Water Controls...................................................................................... 39 
6.1.4 Cover Erosion ............................................................................................................. 40 

6.2 Cover Material Placement and Management .................................................................... 40 



July 2004 -iii- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

6.2.1 Routine (Concurrent Reclamation) Site Closure ........................................................ 40 
6.2.2   Closure Notification & Certification .......................................................................... 41 
6.2.3 Final Cover Components ............................................................................................ 41 
6.2.4 Vegetation ................................................................................................................... 42 

7.0 POST-CLOSURE ............................................................................................................. 45 
7.1 Post-Closure Care and Maintenance Plan ......................................................................... 45 
7.2 Facility Review.................................................................................................................. 46 
7.3 Post-Closure Monitoring ................................................................................................... 47 

7.3.1 Groundwater Monitoring ............................................................................................ 47 
7.3.2 Post-Closure Sump Operations ................................................................................... 47 

8.0 RECORDKEEPING AND REPORTING ....................................................................... 48 
8.1 Recordkeeping and Reporting ........................................................................................... 48 

8.1.1 Operating Record ........................................................................................................ 48 
8.1.2 Annual Report ............................................................................................................. 49 
8.1.3 Additional Records ..................................................................................................... 49 
8.1.4 Access and Dispersement of Facility Records ............................................................ 50 

9.0 REFERENCES ................................................................................................................. 51 
 

LIST OF TABLES 

Table 3-1 Production and Placement Rates of Coal Combustion Products at Coal Creek Station 

LIST OF FIGURES 

Figure 1-1 Aerial Photograph of Coal Creek Station (July 2001) 
Figure 1-2 Placement Boundaries for Ash Pond 92 and Section 16 (July 2001)  
Figure 2-1 Facility Haul Roads 
Figure 5-1 Conceptual Cross-Section of the Upstream Raise 
Figure 6-1 Potential Partial Closure Areas  

LIST OF DRAWINGS 

Drawing 1  Title Sheet 
Drawing 2  Current Conditions 
Drawing 3  General Site Phases 
Drawing 4  Phase 1:  Ash Pond 92 Raise 
Drawing 5  Phase 2:  SW Section 16 Intermediate Liner/Cap 
Drawing 6  Phase 3:  Ash Pond 92 & SW Section 16 Raise 
Drawing 7  Phase 4:  SE Section 16 Landfill 
Drawing 8  Final Waste Grades 
Drawing 9  Final Cover Grades and Surface Water Plan 
Drawing 10  Cross Sections 



July 2004 -iv- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

Drawing 11  Detail Sheet 1 
Drawing 12  Detail Sheet 2 
Drawing 13  Detail Sheet 3 

LIST OF APPENDICES 

Appendix A Upstream Raise Drainage Systems 
Appendix B GRE’s CCS Safety Procedure Index 
Appendix C Piezometer Plan View 
Appendix D Inspection Form 
Appendix E  Water Quality Diagram 
 
 



July 2004 -v- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

 

ABBREVIATIONS AND ACRONYMS 

 
Al2O3 Alumina 
amsl Above mean sea level 
CaO Lime 
CCS Coal Creek Station 
CCP Coal combustion product 
cm/sec Centimeters per second 
CPA Cooperative Power Association 
CQA Construction quality assurance 
El. Elevation 
FGD Flue gas desulfurization 
GPS Global positioning system 
GRE Great River Energy 
GWMP Groundwater Monitoring Plan 
HazMat Hazardous materials 
HDPE High-density polyethylene 
HEC-HMS Hydrologic Engineering Center – Hydrologic Modeling System (USACE) 
HSC Health and safety coordinator 
LHRS Liner head reduction system 
LLDPE Linear low-density polyethylene 
LPS Low permeability soil 
MW Megawatts 
NDCC North Dakota Century Code 
NDAC North Dakota Administrative Code 
NDDH North Dakota Department of Health 
NRCS Natural Resources Conservation Service 
PCB Polychlorinated biphenyls 
PPE Personal protective equipment 
QC/QA Quality control/quality assurance 
RCFA Roller-compacted fly ash 
RUSLE Revised Universal Soil Loss Equation 
SiO2 Silica 
SPGM Suitable plant growth material 
SWMP Storm Water Management Plan 
tons/yr Tons per year 
UPA United Power Association 
USACE United States Army Corps of Engineers 
USGS United States Geological Survey 
WQMP Water Quality Monitoring Plan 
 



July 2004 -1- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

1.0 INTRODUCTION  

This operations plan is intended to assist Great River Energy (GRE) with management of the Ash Pond 

92/southwest Section 16 upstream raise and the southeast Section 16 special waste landfill in accordance 

with the engineering design and the current North Dakota Department of Health (NDDH) solid waste 

management regulations.  The NDDH regulations include the North Dakota Administrative Code 

(NDAC) and the North Dakota Century Code (NDCC) (as of May 2004). 

In conjunction with this plan, GRE personnel should have the following documents available for review:  

GRE’s Coal Creek Station (CCS) Safety Procedure, the storm water management plan, the water quality 

monitoring plan, the hydrogeologic characterization report, and the engineering design with its associated 

engineering drawings. 

This plan of operations has been prepared to inform GRE’s operators about the design, operations, and 

maintenance of the Ash Pond 92/southwest Section 16 upstream raise and the southeast Section 16 special 

waste landfill.  Ash Pond 92 and the southern half of Section 16 currently serve as coal combustion 

product (CCP) placement facilities for CCS.  CCS is a coal-fired electric production facility located in 

McLean County, approximately six miles south of Underwood, North Dakota (Section 16, Township 145 

North, Range 82 West).  The facility is owned and operated by GRE, which formed in 1999 through the 

consolidation of Cooperative Power Association (CPA) and United Power Association (UPA).  Any 

inquiries concerning CCS should be directed to: 

 Great River Energy Great River Energy 
 Coal Creek Station  17845 East Highway 10 
 2875 Third Street SW  Elk River, Minnesota  55330 
 Underwood, North Dakota  58576  (763) 441-3121 
 (701) 442-3211 
 
 
The Ash Pond 92/southwest Section 16 upstream raise, the southeast Section 16 special waste landfill, 

and Ash Pond 91 discussed in this plan are operated under North Dakota Solid Waste Management 

Facility Permit No. SP-033.  



July 2004 -2- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

1.1 CCP Special Waste 

The coal or lignite combustion process used in the production of electricity results in the production of 

CCPs.  Though efforts are made to beneficially use the CCPs, a significant portion remains to be 

landfilled at CCS.  Ash Pond 92 and Section 16, located east of the generation facility, as shown in 

Figures 1-1 and 1-2, serve as placement sites for construction and demolition debris and CCPs produced 

at CCS.  No off-site waste is accepted.  Considered nonhazardous special waste, the CCPs produced at 

CCS are fly ash, bottom ash, flue gas desulfurization (FGD) sludge (scrubber sludge), pulverizer rejects, 

and economizer ash.   

Typically, CCPs arrive at Ash Pond 92 and Section 16 via two methods:  trucking and sluicing.  CCPs are 

hauled to the southeast portion of Section 16 using mine haul trucks such as the Caterpillar 773 and 777.  

The haul trucks are owned by GRE and haul CCPs to these areas using roads within GRE’s property.  

CCPs are also sluiced to the Ash Pond 92 surface impoundment through pipelines on CCS’s property.  

During construction and operation of the upstream raise, GRE intends to combine Ash Pond 92 and the 

southwest portion of Section 16 into a single surface impoundment (the upstream raise) with continued 

sluicing of CCPs through pipelines to the containment facilities. 

1.2 The Permitted Facilities 

Over the life of the facility, southeast Section 16 will likely continue to be operated as a special waste 

landfill and Ash Pond 92 as a surface impoundment.  At some point during operations (currently 

estimated at three years from the present or about year 2007), Ash Pond 92 and southwest Section 16 are 

scheduled to combine as a single surface impoundment.  At closure, the impoundment will likely be 

drained, and the three facilities, Ash Pond 92 and the southwestern and southeastern portions of 

Section 16, ultimately closed as a single special waste landfill. 

The anticipated remaining lifespan of the combined footprints of Ash Pond 92 and the southern half of 

Section 16 is approximately 30 years (year 2033), based on current usage calculations predicting a total 

capacity of 17,100,000 cubic yards.  The designed maximum placement height (top of CCPs) for the 

closed facility is approximately 105 feet (El. 2,005 feet) with closure grades of less than or equal to 25%.  

The combined placement area is approximately 185 acres:  126 acres from the southern half of Section 16 

and 59 acres supplied by Ash Pond 92.  Of Section 16’s 126 acres, 74 are in southeast Section 16, and 52 

are in southwest Section 16. 
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2.0 SITE DEVELOPMENT 

2.1 Site Characterization 

The locations for the Ash Pond 92 surface impoundment and the Section 16 special waste landfill were 

originally characterized by Burns & McDonnell in 1973, prior to submittal of the initial SP-033 permit.  

A hydrogeologic study was performed for CCS by Barr Engineering in 1982.  Site geology, soils, and 

hydrology, including drainage and surface water flow, were examined during these prior studies to 

determine suitability of the sites for placement of CCPs.  Three subsurface field investigations were 

performed by Golder Associates from 2001 to 2003 in support of the upstream raise design.  The site 

characterization information is included in the pending permit modification (originally submitted 

September 30, 2003) and previous SP-033 permit applications. 

2.2 Site Development and Access 

2.2.1 Site Development 

Ash Pond 92 and Section 16 were zoned “industrial” when these facilities were permitted, and no local 

permits were required.  The Ash Pond 92/southwest Section 16 surface impoundment and the southeast 

Section 16 special waste landfill are consistent with the current McLean County Zoning Ordinance.  The 

McLean County Zoning and Planning Commission can be contacted at P.O. Box 1108, Washburn, 

ND 58577, Attn: Lauren Hunze. 

GRE’s construction sequence and placement plan for Ash Pond 92 and Section 16 is divided into five 

phases.  Phases do not necessarily occur in sequential order from one to five and may occur concurrently.  

Note that no CCPs will be placed outside of the lined areas of the developed solid waste management 

units.   

 Phase 1 is CCP placement at Ash Pond 92 as a vertical (upstream) raise.  Raise 
construction is designed to occur to approximately El. 1,950 (30 feet above berm 
grades). 

 Phase 2 involves the regrading of in-place CCPs and soil at the southwest portion of 
Section 16.  After regrading of soils, a soil embankment will likely be constructed on 
the north, south, and east sides of the southwest portion of Section 16 and tie into the 
Ash Pond 92 raise grades.  The floor of the regraded CCPs/soil at the southwest 
portion of Section 16 will likely be capped/lined with a composite liner system. 
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 Phase 3 is CCP placement at both Ash Pond 92 and the southwest portion of Section 
16 as a vertical (upstream) raise to final placement grades. 

 Phase 4 is CCP placement at the southeast portion of Section 16 using current 
placement practices until final grades are met. 

 Phase 5 is CCP placement in the valley between the southeast and southwest portions 
of Section 16. 

 
Construction sequencing is shown on Drawings 4 through 8.  This construction sequencing results in: 

 Closure cover grades up to 25 percent, 

 An estimated final placement volume for Ash Pond 92 and Section 16 of 
approximately 17,100,000 cubic yards, 

 An ultimate placement boundary of approximately 185 acres, 

 A placement height (top of CCPs) of approximately 105 feet (El. 2,005 feet), and 

 Combined CCP placement for Ash Pond 92 and the southwest portion of Section 16 
surface impoundment to form an “upstream raise” (increasing the height of a 
structure by constructing embankments within the existing lined embankments). 

 
The permit boundary optimizes the lined footprint of the facilities.  The facility lifespan is based on the 

site receiving an average of 145,000 tons/year of fly ash, 225,000 tons/year of bottom ash, 

120,000 tons/year of FGD sludge, and 35,000 tons/year of pulverizer rejects and economizer ash, or a 

total of 525,000 tons/year of CCPs (based on 2002 estimates).   

The phased placement of CCPs is designed to allow for the sequential construction, filling, and 

concurrent reclamation of the CCP placement facilities.  Site development activities associated with each 

facility are presented in the engineering design.  The order of construction activities will remain 

essentially the same regardless of area size.  The following activities will occur as part of the construction 

activities for each facility/phase: 

 Utility locate and clearance, as appropriate, 

 Maintain survey control monuments, 

 Maintain groundwater monitoring wells, 

 Maintain any existing fencing around the CCS placement areas, 



July 2004 -5- 043-2226 
 

I:\04\2226\0400\OpnPlnRev02-0604\0432226.0400.11260-OP-Rv02.doc Golder Associates Revision 02 

 Construct any perimeter channels required for that facility/phase, 

 Remove and stockpile topsoil, and 

 Construct necessary haul road(s) to the placement area. 

 
Grading within the CCP facilities should be checked and maintained using a global positioning system 

(GPS).  A second point of contact for the GPS system is located within the CCS facility, allowing 

accuracy to within six inches.  Additional surveying may be performed periodically.  CCP placement 

quantities are estimated based on the coal/lignite usage at CCS and the anticipated ash volume resulting 

from combustion.  Accounting for the CCP quantities trucked to other on-site placement facilities or 

transferred off site for beneficial use, the remaining volume will be sluiced or trucked to the Ash Pond 

92/southwest Section 16 surface impoundment or the southeast Section 16 special waste landfill. 

2.2.2 Facility Access 

The Ash Pond 92/southwest Section 16 surface impoundment and the southeast Section 16 special waste 

landfill are located approximately ½ mile to 2 miles directly east of the generation facility at CCS (see 

Figure 1-1).  These placement facilities are surrounded by property held by GRE to the north, west, and 

south.  Land located east of the southeast Section 16 special waste landfill is held by a private landowner.  

Ash Pond 92 and Section 16 are accessed via an on-site road along the northern edge of the CCP 

placement sites.  No public roads are crossed.  A guard station and locking gate are located at the main 

entrance to the CCS generation facility.  An additional minor access road to southeast Section 16 is 

located just north of 3rd Street SW along the road marking the break between Sections 15 and 16.  Signs 

mark the entrance to CCS and the external access road, noting it as private property with unauthorized 

access prohibited. 

Additional internal site haul roads will be developed as required to facilitate traffic flow to the active 

placement areas and to provide access for maintenance of the entire site.  Portions of the entrance area 

will have an improved surface to facilitate all-weather access to these facilities.  Entrance and internal 

haul roads will be maintained frequently to provide a stable, smooth, and free-draining surface.  Road 

gravel or other suitable materials and equipment, such as a motor grader, will be available on site to repair 

roads as needed.  Included as Figure 2-1 is a map showing haul routes used for transporting CCPs to the 

southeast Section 16 special waste landfill. 
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2.2.3 Signage 

In accordance with NDAC Section 33-20-04.1-02, Subsection 7, permanent signs are posted at the Ash 

Pond 92/southwest Section 16 surface impoundment and the southeast Section 16 special waste landfill.  

The signs indicate the name of the facility, the permit number, the name and telephone number of the 

owner, wastes accepted and not accepted for placement, and any restrictions for blasting, trespassing, 

burning, hauling, or nonconforming dumping. 

2.3 Current Liner 

2.3.1 Ash Pond 92/Southwest Section 16 Surface Impoundment 

Approximately 59 acres at Ash Pond 92 are lined and in operation for CCP placement.  A composite liner 

and liner head reduction system (LHRS) were installed at the facility in 1989.  The floor of the 

impoundment consists of, from bottom to top, two feet of low permeability soil (LPS), 40-mil 

high-density polyethylene (HDPE) geomembrane, one foot of sand, one foot of pit-run gravel, and LHRS 

piping.  Construction quality assurance (CQA) was performed by Foth & Van Dyke for installation of the 

liner and LHRS at Ash Pond 92 in 1989.  Documentation of these activities may be found in Foth & Van 

Dyke (1989, 1990).  Damage was sustained to the LHRS while the pond was being cleaned out between 

1994 and 1996.  Repairs were performed by the Northern Improvement Company of Bismarck, North 

Dakota in 2002.  The damage and repair is discussed in more detail in the SP-033 modification (originally 

submitted September 30, 2003).  The concept of a LHRS is described in greater detail in Section 5.2.4. 

Recompacted natural subsoils (glacial tills) act as the hydraulic barrier in the southwest portion of Section 

16.  Approximately 52 acres have historically received CCPs.  Limited quality control/quality assurance 

(QC/QA) was required when this work was completed in 1980. 

2.3.2 Southeast Section 16 Special Waste Landfill 

Approximately 74 acres are lined and active at the southeast Section 16 special waste landfill.  Prior to 

CCP placement, a composite liner composed of two feet of LPS liner overlain by 60-mil HDPE 

geomembrane and nonwoven geotextile was installed in 1994.  Earthwork was performed by D. H. Blattner 

Construction of Minneapolis, Minnesota.  CQA services during construction of the LPS liner were performed 

independently by Braun Intertec Engineering, Inc. of Bismarck, North Dakota.  Geosynthetics were installed 
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in 1994 by Serrot Lining Systems, Inc. of Huntington Beach, California.  Geosynthetic CQA monitoring 

was conducted by Golder Construction Services.  The CQA report indicated that the installation of the 

geomembrane and geotextile materials was performed in substantial compliance with the project plans 

and specifications. 

2.4 Future Liner 

2.4.1 Ash Pond 92 and Southwest Section 16 (Upstream Raise) 

Because the Ash Pond 92 surface impoundment is currently lined, an additional liner installation is not 

planned prior to construction and operation of the upstream raise.  A composite liner is designed for 

installation atin the southwest portion of Section 16, upon regrading of in-place soil and CCPs.  This liner 

will duallyalso act as a cover over the existing CCPs.  The liner/cover will likely be composed of, from 

bottom to top, a minimum of 12 inches 2 feetof LPS compacted to form a soil liner with an in-place 

maximum hydraulic conductivity of 1x10-7 cm/sec, as determined by laboratory testing at the time of 

construction, and 60-mil linear low-density polyethylene (HDPELLDPE) geomembranesystem .  This is 

an alternative liner design that has demonstrated equivalency through engineering calculations to be at 

least as protective of the environment as the prescriptive liner designs for special waste landfills.  The 

liner will serve to control the migration of water or CCP constituents during the active life of the surface 

impoundment and, for surface impoundments closed with CCPs in place, during the post-closure period.   

The future composite liner at the southwest portion of Section 16 will be fused with the existing 

composite liner at Ash Pond 92, as shown in Details 1 and 2 on Drawing 13.  The future composite liner 

at the southwest portion of Section 16 will overlap with the composite liner at the southeast portion of 

Section 16, as shown in Detail 3 on Drawing 13.  Fusion of the southeast and southwest Section 16 

composite liners is not practical due to existing CCP placement.  However, the overlapping composite 

liners and low permeability of the southwest Section 16 upstream raise containment berm will reduce the 

potential for horizontal migration of water between the southeast Section 16 special waste landfill and the 

existing CCPs at southwest Section 16. 

An LHRS, as described in Section 5.2.4, is planned for installation over the LLDPE geomembrane liner 

material at the southwest portion of Section 16.  The facility has been designed to accommodate the flow 

of contact water to a low point (i.e., sump) to allow it to be removed from the CCP placement area.  The 

collection medium consists of a minimum of 18 inches of bottom ash with perforated pipelines to 
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facilitate drainage.  Two header pipelines collect the drainage from the perforated pipelines, each flowing 

to one of two sumps.  Appendix A contains an overview figure of the drainage systems for the upstream 

raise. 

The sumps will likely be formed by excavating at the two low points in the subgrade to form recessed 

collection points.  The liner system will be placed in a continuous layer through the sump areas, and riser 

pipelines will be placed in the sumps.  The riser pipelines (perforated within the recessed sump area, non-

perforated above the sump) will allow pumps to be lowered into the sumps for dewatering.  The sumps 

will then be filled with drainage aggregate (gravel) to facilitate the flow of liquids to the perforated 

sections of the riser pipelines. 

2.4.2 Southeast Section 16 

Current CCP practices will likely continue at the southeast portion of Section 16, until final grades are 

met.  The southeast portion of Section 16 has previously been lined; therefore, no additional liner is 

required. 
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3.0 CCP DEPOSITION 

CCS is a baseload generation facility for GRE, capable of supplying 1,116 megawatts (MW) of 

electricity.  The largest power plant in North Dakota, CCS consumes approximately 950 tons of lignite 

per hour (or about 8 million tons per year).  The lignite, an intermediate form between peat and sub-

bituminous coal, is mined adjacently to GRE’s property by The Falkirk Mining Company.  Part of the 

Williston Basin, the Fort Union Formation lignite is roughly 38% water and results in less than 11% ash 

and less than 1% sulfur by-products.  The type of coal, percentage of incombustible matter in the coal, the 

pulverization process, furnace types, and the efficiency of the combustion process determine the chemical 

composition of the coal ash.  The Fort Union Formation is considered a low-contaminant lignite resource 

(USGS, 1999).   

3.1 Waste Acceptance and Screening 

Solid waste placement is limited to the materials identified in the existing permit.  The Ash Pond 

92/southwest Section 16 surface impoundment and the southeast Section 16 special waste landfill 

primarily accept construction and demolition debris (as needed) and nonhazardous CCPs produced at 

CCS.  Items not accepted for placement are household garbage, putrescible waste, animal carcasses, waste 

grain, seed, elevator screenings, sludges or liquids other than ash/scrubber slurry mixture, unrinsed 

pesticide containers, lead acid batteries, waste oil, PCB waste, hazardous wastes and materials, 

corrosives, manure, septic tank pumpings, infectious waste, and any other waste that does not conform 

with Permit SP-033.  Waste screening is not an issue due to the nature of the facility.  

3.2 CCP Placement at CCS 

As discussed in Section 1.0, Ash Pond 92 and Section 16 serve as placement sites for the CCPs 

specifically produced at CCS.  The CCPs produced are inorganic fly ash, bottom ash, pulverizer rejects, 

economizer ash, and FGD sludge.  All fall under the category of nonhazardous special waste.  Table 3-1 

shows the approximate production and placement rates of CCPs at CCS. 
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TABLE 3-1 - PRODUCTION AND PLACEMENT RATES OF  
COAL COMBUSTION PRODUCTS AT COAL CREEK STATION* 

CCP Type Production Rate 
(tons/yr) 

Placement Rate 
(tons/yr) 

Fly Ash 522,000 145,000 (variable) 
Bottom Ash 274,000 225,000 
FGD Sludge 120,000 120,000 

Pulverizer Rejects & 
Economizer Ash 35,000 35,000 

   *  Based on 2002 data supplied by GRE. 

 
Of the 8 million tons of lignite burned per year by CCS, roughly 11% by weight remains as ash after 

combustion (CPA/UPA, 1989).  The composition of the ash is a function of the type of coal burned, the 

combustion method, and the emission control devices used.   

Approximately 55 to 65% of the total ash produced by CCS during combustion is fly ash.  Captured by 

electrostatic precipitators, the slightly alkaline fly ash is comprised of very fine particles, including glassy 

spheres, crystalline matter, and carbon.  Its principal chemical constituents are silica (SiO2), lime (CaO), 

and alumina (Al2O3).  Once placed, fly ash tends to exhibit self-cementation.  The silica and alumina-rich 

fly ash reacts with the lime and water to form a slow-hardening cement (CPA/UPA, 1989). 

Approximately 35 to 45% of the total ash produced by CCS forms bottom ash, economizer ash, and 

pulverizer rejects.  Bottom ash consists of porous angular particles ranging in color from gray to black.  

FGD sludge is also a product of combustion, and it is white to gray in appearance.  The materials are 

chemically basic with a pH around 12 (CPA/UPA, 1989).   
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4.0 GENERAL OPERATIONS 

The following section presents a discussion of the general operations of the Ash Pond 92/southwest 

Section 16 upstream raise and the southeast Section 16 special waste landfill.  Environmental monitoring 

(groundwater, surface water, and contact water) is discussed in the requisite monitoring plans and 

Section 5.0. 

The General Provisions, according to NDAC Section 33-20-01.1-01, “provide performance criteria and 

standards for the management of solid waste in a manner that will control nuisance and litter, protect the 

public health, safety, and welfare, and prevent or minimize injury of environmental resources from 

exposure to solid waste or constituents of solid waste.” 

In accordance with NDAC Section 33-20-01.1-11, CCPs generated at CCS are placed in landfills and 

surface impoundments that comply with NDAC Chapters 33-20-07.1 and 33-20-08.1, respectively. 

4.1 Hours of Operation 

CCS operates 24 hours per day, 7 days per week, and CCPs may be placed at any time.  Facility 

operations, including CCP hauling, generally occur between 7:30 a.m. and 3:30 p.m., Monday through 

Friday. 

4.2 CCP Facility Equipment 

4.2.1   Functional Requirements  

Adequate equipment will be maintained and available for use at Ash Pond 92 and Section 16 during hours 

of operation to enable continuous CCP placement at the facilities.  Vehicles used for the collection and 

transportation of CCPs at CCS are loaded and moved in such a manner to prevent the contents from 

falling, leaking, or spilling.  If spillage does occur, the spilled CCPs are returned to the vehicle.   

Access to adequate backup equipment will also be available to the equipment operators.  The operators 

will be instructed to notify the Operations Manager of any equipment breakdown or malfunction that will 

impair operations for more than 24 hours.  The Operations Manager will seek backup equipment, as 

needed, and ensure the expedient repair of the malfunctioning equipment. 
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CCP-handling equipment used in the working area will be required to spread and compact the delivered 

materials.  CCS will have at least one bulldozer for handling and compaction.   

Interim and final cover material handling equipment will be required to perform the following activities:  

excavating, loading, transporting, spreading, compacting, and grading.  A tracked excavator and one or 

more dump trucks, or alternatively, one or more scrapers, may be made available for excavating, loading, 

and hauling of cover material.   

Other equipment available to support the CCP placement operation will include a motor grader, a water 

truck, a small bulldozer, and one or more pickup trucks.  Optional equipment may include a fueling truck 

and a backhoe.  In the event that backup equipment is not available at CCS, it will be obtained from local 

equipment dealers. 

4.2.2   Maintenance 

CCS’s existing preventative maintenance program will contribute to more fuel-efficient operation, 

reduced repair work, less downtime, reduced costs, safer equipment operation, and improved operator 

performance.  Servicing of equipment will include general and safety reviews, lubrication, adjustments, 

and required repairs.  Examinations and lubrication will be based on specific time or distance intervals. 

Preventative maintenance on equipment at the facilities will be performed at the maintenance building.  

Local equipment dealers will provide major repairs.  Equipment downtime will be monitored, and backup 

equipment will be provided as necessary. 

4.3 Personnel Requirements 

4.3.1 Administrative Responsibilities 

CCS maintains the administrative responsibility for the continued development and operation of the Ash 

Pond 92/southwest Section 16 upstream raise and the southeast Section 16 special waste landfill.  This 

responsibility will be delegated to the Operations Manager, who will be responsible for the day-to-day 

operations of the facilities. 
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4.3.2 Staffing Requirements 

The CCP facilities plan to use the following personnel: 

 1 Operations Manager, 

 6 - 8 equipment operators, 

 1 - 2 laborers, and 

 1 mechanic. 

 
Staff levels may fluctuate.  Backup or support employees will be provided on an as-needed basis. 

4.3.3 Qualifications 

The operation of the facilities will require that supervisory personnel be aware of the importance of 

protecting the public health and the environment, detecting and minimizing environmental impacts, and 

maintaining good relationships and communication. 

While there are no specific NDDH certification requirements for landfill operators or personnel, 

personnel involved in CCP handling and operation of the placement facilities at CCS are instructed in 

specific procedures to help ensure general compliance with the intent of the permits, facility plans, and 

appropriate NDDH regulations to prevent accidents and environmental-related impacts.  Documentation 

of training will be placed in the facilities’ operating records.   

4.4 Personnel Training and Safety 

GRE’s CCS has a comprehensive health and safety program.  The Health and Safety Coordinator is 

responsible for administration of the program, and CCS management is responsible for developing, 

maintaining, and implementing the health and safety program.  All employees are responsible for 

compliance with all elements of the health and safety program.  Appendix B includes the index for CCS’s 

safety procedures. 

Equipment necessary to perform facility maintenance, monitoring, and reviews may include: 
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 Appropriate personal protective equipment (PPE), such as eye protection, steel-toed 
boots, hard hat, and gloves and coveralls if necessary, 

 Heavy equipment, such as haul trucks and bulldozers, for hauling and moving CCPs, 

 Basic field equipment, such as shovels and rakes, and 

 Equipment for groundwater monitoring and sampling. 

 
Services for CCS personnel, such as shelter, drinking water, telephones, hand washing, and toilet 

facilities, are available at the CCS generation facility.  Two-way radios or mobile phones are used by 

personnel to maintain communications at the site. 
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5.0 FACILITY OPERATIONS AND MAINTENANCE PROCEDURES 

5.1 Operational Overview 

Following approval of the permit modification for Permit No. SP-033 (originally submitted on 

September 30, 2003), construction/operations will begin at Ash Pond 92 and southwest Section 16 to 

form a single surface impoundment via the upstream raise.  Southeast Section 16 will likely continue to 

function as a special waste landfill.  Operations should include: 

 Sluicing or truck-hauling CCPs to the sites and depositing them. 

 Placing the CCPs to a slope of up to 25 percent and down to 4 percent.  They will be 
spread and compacted as densely as practical by haul trucks to minimize CCP 
volume and promote drainage of surface water to a maximum elevation of 2,005 feet 
above mean sea level (amsl). 

 Containing contact water within the lined site footprint and allowing it to evaporate 
and/or be used for dust suppression.   

 
5.1.1 Site Development Timeline 

The estimated timeline for development of Ash Pond 92 and Section 16 is:  

 Current conditions (year 2004) (see Drawing 2): 

○ Ash Pond 92: Placement consists primarily of sluiced bottom ash. 

○ Southwest Section 16: No placement.  

○ Southeast Section 16: Placement consists of fly ash, bottom ash, FGD sludge, 
economizer ash, and pulverizer rejects. 

 2006/2007: Closure of the southwest portion of Section 16 as a special waste landfill, 
to be accomplished by completion of the intermediate liner/cap at southwest 
Section 16 [Phase 2] (see Drawing 5).  Cap/liner construction also signifies the 
beginning of construction/operation of the upstream raise at southwest Section 16. 

 2007/2008: Ash Pond 92 completed as an upstream raise to El. 1,950 [Phase 1] (see 
Drawing 4). 

 2016/2017: Ash Pond 92 & southwest Section 16 (upstream raise) filled to final 
grades [Phase 3] (see Drawing 6). 
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 Approximately 2033: Closure of the site – Southeast Section 16 and the valley 
between southwest Section 16 and southeast Section 16 filled to final grades 
[Phases 4 & 5] (see Drawings 7 and 8).  Surface water controls will be installed at 
closure (see Drawing 9). 

 Approximately 2033 to 2063: Post-closure monitoring and care.  The 30-year 
post-closure period is in accordance with NDAC Section 33-20-04.1-09, Part 5.b. 

 
Projected total capacity of CCPs at the upstream raise is 11,200,000 cubic yards.  It is anticipated that the 

upstream raise portion of the facility will reach final grades in approximately 14 years. 

Projected total capacity for the southeast portion of the Section 16 special waste landfill is 

4,900,000 cubic yards.  The projected remaining lifespan for the facility is approximately 30 years.   

Projected total capacity for placement of CCPs in the valley between the southeast and southwest portions 

of Section 16 is 1,000,000 cubic yards, and the projected closure date for this area is approximately 2033.  

Following closure of the facility, it is not anticipated that further development of the site will be pursued 

for CCP placement. 

5.1.2 Design Requirements 

Special Waste Landfills (NDAC Chapter 33-20-07.1) 

Southeast Section 16’s compliance with the special waste landfill issues outlined in NDAC 

Chapter 33-20-07.1 is as follows: 

 “On all areas of the landfill where final cover or additional solid waste will not be 
placed within six months, eight inches [20.3 centimeters] or more of compacted clay-
rich soil material, similar material, or a synthetic cover must be placed to prevent 
ponding of surface water, to minimize infiltration of surface water, and to control 
windblown dust.” 

 Solid waste placement is limited to the wastes identified in the existing permit.  The 
Ash Pond 92 surface impoundment and the Section 16 special waste landfill 
primarily accept nonhazardous special waste (CCPs) produced at CCS and, 
periodically, construction and demolition debris.  Wastes not accepted for placement 
are household garbage, putrescible waste, animal carcasses, waste grain, seed, 
elevator screenings, sludges or liquids other than ash/scrubber slurry mixture, 
unrinsed pesticide containers, lead acid batteries, waste oil, PCB waste, hazardous 
wastes and materials, corrosives, manure, septic tank pumpings, infectious waste, and 
any other waste that does not conform with Permit SP-033.    
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 CCPs deposited at the facility are spread and compacted as densely as practical to 
minimize volume and promote drainage of surface water. 

 Final cover of the facility will be constructed in accordance with NDAC 
Section 33-20-07.1-02, or as allowed by NDAC Section 33-20-07.1-01, Part 4.h., 
which permits the use of alternative engineered cover designs. 

 
Surface Impoundments (NDAC Chapter 33-20-08.1) 

The upstream raise will be in compliance with the surface impoundment requirements of NDAC 

Chapter 33-20-08.1, as follows: 

 The upstream raise will comply with the surface water and groundwater protection 
standards of NDAC Chapter 33-20-13. 

 New units must have a compacted soil liner of a minimum four feet of 
1 x 10-7 cm/sec or lesser hydraulic conductivity or any combination of soil liner 
thickness, underlying soil thickness, and hydraulic conductivity, or a flexible 
membrane liner that would control the migration of CCPs or CCP constituents during 
the active life of the surface impoundment and, for surface impoundments closed 
with CCPs in place, during the post-closure period.  The upstream raise will have a 
liner meeting these requirements. 

 The upstream raise will have embankments designed to maintain their structural 
integrity under conditions of a leaking liner and capable of withstanding erosion. 

 Freeboard in the upstream raise will be equal to or greater than two feet to avoid 
overtopping from wave action or precipitation. 

 While the upstream raise is in operation, it will be reviewed by GRE monthly and 
after significant storm events to detect evidence of any of the following: 

○ Deterioration, malfunctions, or improper operation of control systems. 

○ Sudden drops in the level of the impoundment’s contents. 

○ Severe erosion, seepage, or other signs of deterioration in embankments or other 
containment devices. 

 Prior to placing the upstream raise into operation or prior to renewed operation after 
six months or more during which the upstream raise is not in service, a professional 
engineer will certify that the impoundment’s embankments and liner have structural 
integrity. 

 When a malfunction occurs in the CCP containment system that can cause a release 
to land or water, the upstream raise will be removed from service and GRE will take 
the following actions: 
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○ Shut down the flow of additional CCPs into the impoundment. 

○ Stop the leak and contain the CCPs that have been released. 

○ Take steps to prevent additional failure. 

○ If containment cannot be achieved, reduce the water levels in the impoundment. 

○ Clean up released CCPs and any impacted materials. 

○ Notify NDDH of the problem within 24 hours after detecting the problem. 

 As part of a contingency plan, GRE will specify a procedure for complying with the 
requirements of the previous item. 

 The upstream raise, if removed from service due to a malfunction in the CCP 
containment system, will not be restored to service unless the portion of the upstream 
raise that was failing is repaired and the following steps are taken: 

○ If the upstream raise is removed from service as the result of actual or imminent 
embankment failure, a professional engineer must certify the embankment’s 
structural integrity. 

○ If the impoundment is removed from service as the result of a sudden drop in the 
liquid level, the liner will be repaired, and a professional engineer will certify 
that the repaired liner meets the design specification approved in the permit. 

 The upstream raise, if removed from service due to a malfunction in the CCP 
containment system and not repaired within six months, must be closed in accordance 
with the provisions of NDAC Sections 33-20-04.1-05 and 33-20-04.1-09. 

 
5.1.3 Upstream Raise Construction 

CCPs to be accepted during upstream raise construction and operation are fly ash, bottom ash, FGD 

sludge, economizer ash, and pulverizer rejects, consistent with existing practice.  Construction and 

operations coincide and consist of the following activities (see Drawing 11): 

 Place bottom ash containment berms. 

 Construct a shell with fly ash paste or roller-compacted fly ash. 

 Sluice a bottom ash drain at the perimeter, while sluicing FGD sludge to the interior. 

 With adequate foundation, place bottom ash containment berms for the next lift. 

 Construct a shell for the next lift with fly ash paste or roller-compacted fly ash. 
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 Continue sluicing a bottom ash drain at the perimeter, while sluicing FGD sludge to 
the interior. 

 Repeat the procedure until the upstream raise has reached its maximum dimensions. 

 
During construction and operation of the upstream raise, storm water and sluice water will be collected 

and conveyed to Ash Pond 91 through various systems.  These systems include a large bottom ash drain, 

siphon lines, seepage collection piping, perimeter ditches, crossover culverts, and LHRSs.  Appendix A 

includes an overview of the drainage systems for the upstream raise. 

Figure 5-1 shows a conceptual cross-section of the upstream raise upon completion of CCP placement.  It 

is anticipated that the upstream raise should reach final grades in approximately 14 years. 

The fly ash outer shell is not a crucial structural design element to the upstream raise.  Its primary purpose 

is to act as a competent work area for placement of deposition lines and to act as a berm for the sluiced 

deposition of the bottom ash drain.  Fly ash placed as either a paste or hauled and compacted will provide 

adequate strength for this purpose with no CQA requirements.  General construction guidelines for fly ash 

paste and hauled/compacted fly ash are given below: 

 Fly ash paste shall be deposited from the fly ash paste pipeline as a low-density 
slurry.  The slurry (paste) shall be allowed to flow out from the discharge between 
bottom ash containment berms until the fly ash shell area is filled.  The extent of 
deposition from a discharge point shall be determined in the field.  After discharge, 
the slurry (paste) shall then have adequate time to hydrate and gain strength before 
construction activities resume over the newly constructed fly ash shell. 

 Fly ash hauled and compacted to form the fly ash shell shall be moisture conditioned 
at the fly ash silos as close to the optimum moisture content as practical.  Fly ash 
shall be placed in 18-24 inch loose lifts and compacted by sequential passes of the 
haul trucks or other compaction equipment that is available.  After a portion of the fly 
ash shell is fully constructed, heavy equipment shall not traffic on it for 
approximately 24 hours. 

 
The bottom ash drain forms the major structural component of the upstream raise and acts as a dewatering 

pathway for the sluice water associated with bottom ash and FGD sludge deposition.  This bottom ash 

drain is constructed by slurry deposition, discharging from a single point or multiple points.  As needed, 

low ground-pressure equipment is recommended (such as a CAT D6-LGP dozer) to spread the bottom ash 

material across the drainage zone.  Special care should be taken when equipment or personnel traffic the 

bottom ash drain, especially at the sludge/bottom ash interface and where bottom ash is being actively 
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deposited.  The bottom ash in these areas may have very close perched water tables that may result in 

localized failures if loaded by equipment or personnel.  Before approaching these areas, personnel and 

equipment must follow appropriate safety measures as determined by the GRE operations management. 

5.1.4 SE Section 16 Construction 

Operations at the southeast portion of the Section 16 special waste landfill will likely remain essentially 

the same and will include: 

 No change in the type of CCPs placed at the southeast portion of the Section 16 
special waste landfill.  The facility continues to receive construction and demolition 
debris and CCPs, which include fly ash, bottom ash, FGD sludge, economizer ash, 
and pulverizer rejects. 

 Following approval of the permit modifications, CCPs may be placed to a maximum 
slope of 25 percent and a minimum slope of 4 percent.   

 Contact water should be contained within the lined facility footprint and collected in 
a sump on the north side of the facility.  The contact water will remain in the sump or 
flow through a weir and crossover pipeline to a future overflow/evaporation pond to 
be constructed north of the sump.  See Drawing 7 for a plan view and Drawing 13 for 
details.   

 
5.1.5 Design Considerations 

Slope Stability 

Slope stability has been evaluated for the three primary facilities included in this operations plan:  Ash 

Pond 92, southwest Section 16 as it becomes part of the upstream raise, and the southeast Section 16 

special waste landfill.  The three facilities were examined at their full design height to identify critical 

stability components with respect to geometry and material properties.  Noncircular movement along the 

HDPE liner interface and through the CCP sludge is the most critical section at Ash Pond 92.  Southwest 

Section 16, once joined with the upstream raise, appears weakest through its foundation of underlying 

CCP deposits, suggesting noncircular movement through the foundation is the most critical.  Similar to 

Ash Pond 92, southeast Section 16 is weakest along the geomembrane (smooth HDPE) interface and 

through the existing CCP deposition.  Noncircular movement along the HDPE liner interface appears 

most critical for this facility.  The static factor of safety was found to be acceptable for the facilities and 

slip surfaces evaluated. 
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Piezometers 

Piezometers will be used during operations to aid in slope stability analysis by monitoring water levels in 

the upstream raise embankments.  Installation and monitoring details, approximate piezometer locations, 

and a typical construction schematic are included in the recent SP-033 permit modification (originally 

submitted September 30, 2003). Prior to the piezometer installations, specifications regarding locations, 

depths, and materials will be provided to the installation contractor. 

The piezometers will likely be installed at two times during upstream raise construction.  The first 

installation will occur when the upstream raise embankments reach El. 1,950 feet amsl, which will likely 

occur in 2008.  Two piezometers will be installed at this elevation: one on the north side of Ash Pond 92, 

and one on the south side of Ash Pond 92.  Both piezometers will be screened between El. 1,915 and 

1,935 feet amsl.  Appendix C shows the general locations of these piezometers. 

The second installation will occur when the upstream raise embankments reach El. 1,965 feet amsl, which 

will occur in approximately 2012.  Three piezometers will be installed at this elevation: one on the north 

side of Ash Pond 92, one on the south side of Ash Pond 92, and one on the south side of the southwest 

portion of Section 16.  See Appendix C for the location of these piezometers.  The two piezometers at 

Ash Pond 92 will be screened between El. 1,915 and 1,935 feet amsl.  The screened interval for the 

piezometer at southwest Section 16 will be determined by GRE prior to installation.   

Water levels in each piezometer will be measured semi-annually, in conjunction with the site’s water 

quality sampling program.  The water level data will then be provided to GRE’s engineer for evaluation.  

The engineer will determine if the measured water levels are at expected elevations, based on the 

construction progress of the upstream raise.  Stability of the upstream raise will also be assessed by the 

engineer.  Corrective action will be implemented as necessary if water levels are observed to be higher 

than expected. 

Sluice Water Drainage Systems 

The bottom ash drain, siphon lines, and seepage collection piping are the primary systems for conveying 

sluice water from the upstream raise to Ash Pond 91.  Appendix A contains an overview of the drainage 

systems within the upstream raise.   
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Sluice water associated with sludge deposition will collect over the sludge deposition area creating a 

perched pool.  Sluice water associated with bottom ash deposition will flow into either the sludge pool or 

the bottom ash drain.  The majority of water collected within the sludge pool will be conveyed to Ash 

Pond 91 through the siphon lines.  A small amount of water will seep into the bottom ash drain from the 

sludge pool.   

Water flowing into the bottom ash drain from bottom ash deposition or the sludge pool will move 

laterally and vertically to the water table within the bottom ash drain.  The water table within the bottom 

ash drain will be maintained below the freeboard level of Ash Pond 92 by using the buried crossover pipe 

between Ash Pond 91 and Ash Pond 92.  This pipe will allow the water level in Ash Pond 91 to control 

the water level within Ash Pond 92.  Seepage collection piping is installed to aid in the lateral flow of 

water from the bottom ash drain to the crossover pipe. 

Site Facilities 

All systems discussed in this section and related appurtenances and structures will be operated and 

maintained in a manner that facilitates their proper use. 

An adequate water supply, from several on-site sources, will be available on the property for the purpose 

of dust control and extinguishing fires.  Potable water, hand washing, and sanitary facilities are available 

at the main CCS generation facility. 

All utilities necessary for the operation of Ash Pond 92 and Section 16 are either currently available or 

will be extended/installed as needed.  These utilities will likely be maintained throughout the operational 

life of the facilities.   

Spreading and Compaction 

Hauled CCPs will be compacted when practical and as needed.  Proper compaction conserves airspace, 

achieves high CCP density, improves CCP stability, allows for easier and more economical covering, and 

creates a more aesthetic operation. 

When practical, CCPs will be unloaded and spread over the active area by a bulldozer such a Caterpillar 

D8.  Compaction may be achieved by making a pass over the spread CCPs with a haul truck.  The nature 

of the CCPs (silt-like properties) limits final compaction.  A water truck is available to suppress fugitive 
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dust as needed.  Areas will be graded to facilitate drainage of runoff and minimize infiltration and 

standing water. 

Interim Cover Material Placement and Management 

On areas of the facilities where final cover or additional CCPs will not be placed within six months, eight 

inches (20.3 centimeters) or more of compacted clay-rich soil material, similar material, or a synthetic 

cover will be placed to prevent ponding of surface water, to minimize infiltration of surface water, and to 

control windblown dust.  The interim cover will be monitored and maintained as needed to minimize 

erosion and infiltration of precipitation. 

5.2   Facility Operation Control Systems 

5.2.1   Surface Water Control System 

Proper drainage should be maintained to: 

 Provide trafficable roads, 

 Prevent contact water (i.e. water that has contacted CCPs) runoff from leaving the 
active area, 

 Divert surface water run-on from areas upgradient of the facilities around the sites, 

 Permit CCP placement during inclement weather, 

 Prevent run-on to the active area, and 

 Prevent discharge of pollution from the site.   

 
Water that has not contacted CCPs will be considered clean surface water and diverted to the site’s storm 

water channels.  Surface water or precipitation entering active CCP placement areas will be treated as 

contact water. 

Permanent perimeter drainage channels will be constructed as defined in the storm water management 

plan.  Temporary drainage berms will be placed as necessary as the filling operation progresses.  These 

drainage berms should be adapted to changes as dictated by daily operations.  Perimeter channels and 

other surface water features will be cleaned of debris and silt buildup as required to maintain proper 
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drainage.  At the Operations Manager’s discretion, temporary drainage berms may be installed to divert 

surface water away from the CCP facilities, stockpiles, and roads.   

Temporary erosion control measures will be used on an as-needed basis to control excessive soil erosion.  

Typically, these may include erosion control matting, mulch, straw/hay, bale dams, and silt fences, which 

are typical “best management practices.”  Temporary surface water control structures will be operated 

until final cover and final surface water control structures are installed and the vegetative cover provides 

stability against erosion.  The final surface water control structures are described in Section 6.1.3. 

Routine maintenance will be conducted on any temporary structures to verify proper operation.  Drainage 

structures will be checked monthly and more frequently during wet weather periods or major storm events 

to ensure that they are not filled with debris or sediment and will function properly.  If erosion damage 

has occurred to a drainage structure, it will be repaired as soon as possible.   

5.2.2 Contact Water Controls 

Operations for the upstream raise (Ash Pond 92 and Southwest Section 16) and the southeast portion of 

Section 16 will include containment of contact water within the lined site footprints.  The adequacy of 

contact water controls to contain and convey runoff has been evaluated for a 25-year, 24-hour design 

storm event.  The HEC-HMS software, developed by United States Army Corps of Engineers (USACE), 

was used to determine routing of surface water runoff from the upstream raise and facility slopes and the 

peak inflow that will report to perimeter ditches.  Perimeter ditches will be excavated into the CCPs and 

designed to contain runoff from the upstream raise and Section 16 and allow it to percolate into the CCPs 

and/or through culverts and weirs to ponding areas. 

The contact water control analysis reveals that the peak water level in any perimeter ditch due to the 

design storm event at Ash Pond 92, the southwest portion of Section 16, or the southeast portion of 

Section 16 will not be higher than the top of the liner.  The results indicate that the designed contact water 

control features will be adequate to control the contact water from a 25-year, 24-hour design storm event. 

5.2.3   Southeast Section 16 Sump 

An engineered LHRS was not constructed at southeast Section 16 prior to CCP placement.  However, the 

liner grades slope to the northeast corner, and a sump was developed along the north side of the facility.  
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In addition to the liner slope, zones of highly permeable bottom ash have been placed within the southeast 

Section 16 with at least one ash zone connected to the sump by a PVC pipeline.   

The purpose of the sump is to collect contact water resulting from a storm event and any water draining 

from the placed CCPs.  Water collected by the northeast sump will pond within the sump or gravity flow 

through a weir and crossover pipeline to a future overflow/evaporation pond to be constructed north of the 

sump.  If the water level within the sump or overflow/evaporation pond becomes too high, water will be 

pumped from the sump or pond to Ash Pond 91.  The northeast sump and the overflow/evaporation pond 

will be active during the life of southeast Section 16 and through the post-closure period, as necessary.   

The northeast sump is designed to be a passive, low-maintenance system based on gravity flow and 

evaporation.  During routine monitoring, the sump and overflow/evaporation pond will be evaluated, and 

repairs/maintenance will be performed as required. 

5.2.4   Upstream Raise Liner Head Reduction System 

As discussed in Section 2.3 and 2.4, an LHRS has been constructed at Ash Pond 92 with a similar design 

planned for southwest Section 16.  These two systems have been designed with a hydraulic barrier 

constructed over the liner.  This design allows water to be pumped out of the LHRS faster than it can pass 

through the CCPs and hydraulic barrier into the drainage layer, reducing the hydraulic head acting on the 

liner during closure. 

Water will be pumped out of the Ash Pond 92 LHRS using a sump located at the middle of the north 

boundary and out of the southwest Section 16 LHRS using the sumps in the northwest or southeast 

corners of the facility.  Using gravity flow, the water is directed into the sumps through the LHRS 

drainage medium and pipeline network.  It will the be diverted to on-site evaporation ponds or Ash 

Pond 91.   

The two LHRSs will not be operational during active sludge and bottom ash placement within the 

upstream raise and special waste landfill.  They will be activated once CCP placement is complete as part 

of the process to drain the upstream raise and reduce the head in the special waste landfill (as needed).  

Periodic review and maintenance will be performed on the sump riser pipelines and discharge lines before 

and during closure.  During closure, the sump pumps and associated electrical equipment will be 

reviewed and maintained as specified by the manufacturer. 
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5.2.5   Other Facility Procedures 

Survey Control 

Boundaries and/or monuments on the Ash Pond 92/southern Section 16 property have been established.  

Surveys certifying grades have been performed by a North Dakota-registered professional land surveyor.  

Elevation and construction staking will be established as needed by qualified site personnel or 

contractors.  If established survey control monuments are disturbed over the life of the permitted 

facilities, these monuments will be replaced or re-established by a North Dakota-registered professional 

land surveyor.   

Temporary benchmarks and alignment stakes will be used throughout operations of the CCP placement 

facilities.  These temporary stakes will be used to control the construction of each phase and the 

construction of drainage channels, roads, the LHRS, composite liners, and final cover. 

Boundary Control 

Access to the active CCP placement facilities and other areas within the CCS property boundary will be 

restricted to prevent unauthorized entry.  Portions of the CCS permit boundary are fenced.  A manned 

gate at the CCS entrance controls access to GRE’s property and to the Ash Pond 92/southwest Section 16 

surface impoundment and the southeast Section 16 special waste landfill.   

5.2.6 Environmental Controls 

The purpose of environmental monitoring will be to monitor the environmental performance of the CCP 

placement facilities during operations and the post-closure period.  Environmental monitoring includes 

groundwater and surface water monitoring.  CCS’s water quality monitoring plan (WQMP) and storm 

water management plan (SWMP) present details of these activities. 

Dust Control 

Dust control is important to deter traffic accidents, reduce equipment maintenance, and protect the health 

and comfort of neighbors, CCS personnel, and visitors.  The following activities will be used as dust 

control measures: 
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 Application of water (along with possible dust suppressants) as needed to haul roads, 
fill, and construction areas using an on-site water truck. 

 The entrance road to CCS has a sealed surface (e.g., bituminous or similar surface). 

 Primary interior haul roads will be surfaced, and they will be periodically graded 
with a motor grader. 

 
If water is applied, a water truck will apply it at an application rate that will not cause erosion or 

significant water/CCP interaction.  Dust control efforts may be supplemented through the use of 

commercially available dust suppressant agents or calcium chloride, if needed. 

Litter Control  

Litter at the permitted facilities is disposed in collection containers at Ash Pond 92 and southern 

Section 16.  Site personnel will perform policing of the site, perimeter fencing, and access roads during 

their daily activities.   

Odor Control 

Odor control is not a concern for Ash Pond 92 and Section 16 due to the relatively inert nature of CCPs.  

Through control of the incoming waste stream and controlled cleaning locations of hauling vehicles and 

containers, odor will be monitored by CCS personnel.  Reports of odor, regardless of the on-site source, 

should be addressed immediately. 

Vector Control 

Vectors include rodents, flies, mosquitoes, birds, dogs, and other animals, including insects, capable of 

transmitting disease and/or destroying the facilities’ covers.  CCS personnel will prevent or control on-

site populations of vectors using techniques appropriate for the protection of human health and the 

environment.  If a vector problem should arise, an assessment will be made of the operating conditions to 

see what conditions favorable to the existence of the vectors are being maintained.  The necessary 

corrective actions will be taken.   
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Noise Control  

Ash Pond 92/southwest Section 16 and southeast Section 16 will continue to be constructed and operated 

to minimize the level of equipment noise audible from the facilities.  The location of the two placement 

facilities is remote, away from residential areas.   

Measures to limit noise include maintaining proper mufflers on vehicles and providing ear protection 

devices for CCS personnel that work near equipment.  Tree planting and/or earthen berms may also be 

used to reduce traffic noise at CCS. 

Erosion Control 

CCS personnel will control erosion from the site by use of engineering controls that may include earthen 

berms, surface water collection channels, and surface water retention/detention ponds. 

Heavy equipment or construction equipment will be restricted to those areas necessary to construct 

facilities/structures shown on the design drawings and any future permitted design plans.  Also, other 

physical controls, such as hay bales and silt fences may be used, as necessary, by GRE personnel.  

Illegal Dumping 

Signs will be posted at the Ash Pond 92/southwest Section 16 surface impoundment and the southeast 

Section 16 special waste landfill stating the penalties for illegal dumping.  If illegal dumping occurs, the 

McLean County Sheriff’s Department (and, depending on the circumstances, NDDH) will be notified, 

and reasonable efforts made to identify and prosecute the offenders.  Cleanup of illegal dumping will be 

performed by CCS with possible NDDH assistance. 

5.3 Monitoring Periods 

There are three primary monitoring periods for the Ash Pond 92/southwest Section 16 surface 

impoundment and the southeast Section 16 special waste landfill:  CQA during soil and geomembrane 

liner installation, monitoring during the operational life, and closure/post-closure monitoring. 

Soil and geomembrane liner will be placed at southwest Section 16 prior to it joining Ash Pond 92 as a 

single surface impoundment.  Standard soil liner CQA is required during placement of the compacted 

LPS liner, which generally includes grain size analysis, Atterberg limits, Proctor compaction, 
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permeability testing, and field moisture and density testing.  Geomembrane liner CQA includes 

monitoring of trial seams, field seams, panel placement, and nondestructive and destructive CQA field 

testing.  Associated paperwork and as-built placement drawings will be filed in the facility’s operating 

record and with NDDH. 

Semi-annual monitoring (spring and fall) of southeast Section 16’s special waste landfill will be 

performed and recorded during the facility’s active life.  This may include: 

 Observation of the CCP placement area to look for spillage and confirm that only 
CCPs or construction and demolition debris have been placed; 

 Evaluation of erosion, differential settlement, and surface water control structures; 

 Assessment of the water and air near the site, such as ponding and excessive fugitive 
dust; 

 Review of access to the site (review fencing, trails, and road access) and appropriate 
signage; and 

 Assessment of the condition of the 15 nearby monitoring wells (6 near Ash Pond 92 
and 9 near Section 16). 

 
Logs will be compiled during each semi-annual review and filed in the operating record for southeast 

Section 16.  An example of the suggested inspection log is included as Appendix D. 

Similar reviews will be held for the Ash Pond 92/southwest Section 16 surface impoundment.  However, 

NDAC 33-20-08.1 requires monthly reviews of surface impoundments with additional reviews performed 

after storms. 

Closure activities for Ash Pond 92 and southeast Section 16 will be monitored and recorded.  Post-closure 

reviews will be conducted no less than annually to monitor groundwater, to note signs of erosion, 

settlement, and adequate vegetation at the site, and to note maintenance required for the facility cover or 

access restrictions.  The closure and post-closure plans are discussed in more detail in Sections 6.0 and 

7.0, respectively.  Further information about the original design, construction, and plan of operations for 

Ash Pond 92 and the southeast Section 16 special waste landfill may be found in the current permit 

modification (originally submitted September 30, 2003) and previous SP-033 permits. 
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5.4  Environmental Monitoring 

5.4.1 Groundwater Quality Monitoring (NDAC Section 33-20-13-02) 

Groundwater quality monitoring is required by NDAC Section 33-20-13-02.  A groundwater monitoring 

program (GWMP) in the vicinity of the Ash Pond 92/southwest Section 16 surface impoundment and the 

southeast Section 16 special waste landfill has been in place since 1979.  In the current WQMP, the Ash 

Pond 92 surface impoundment is included in Subdivision DI, and Section 16 is included in Subdivision 

DII.  Six wells in Subdivision DI and nine wells in Subdivision DII are monitored and reported on an 

annual basis.  Appendix E contains an overview of the existing monitoring wells near the facilities.  The 

wells are monitored twice per year for field and laboratory parameters.  Parameters analyzed include:  

boron, chloride, sulfate, pH, specific conductivity, temperature, and water level. 

Groundwater analysis will continue as outlined in the current GWMP and WQMP.  A water quality 

monitoring report is submitted to the NDDH annually.  This report includes current year monitoring 

results, trends in water quality, and statistical analyses performed on the data.   

5.4.2 Storm Water Compliance 

The Ash Pond 92/southwest Section 16 surface impoundment and the southeast Section 16 special waste 

landfill are contained within the managed watershed covered by GRE’s Storm Water Permit 

NDR02-0000.  GRE monitors storm water discharges in accordance with its existing SWMP, and water 

quality data are submitted to NDDH. 

5.5 Contingency Plans 

These contingency plans cover general CCP placement facility operations, including work associated with 

the CCP placement, placement of soil cover, and related activities.  The emergency conditions discussed 

in this section are general and cannot cover every possible emergency situation.  Therefore, site personnel 

should always be aware of potential problems.  

Communication between CCS personnel and outside individuals and agencies will typically be 

maintained through the use of telephone services.  If telephone service is interrupted, mobile phones will 

be used.  Communications at CCS will be maintained through the use of two-way radios. 
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5.5.1   CCS Contingency Plans 

Temporary Closure of the Upstream Raise or Southeast Section 16 

Should the upstream raise or southeast Section 16 special waste landfill or the combined facility be 

temporarily closed, CCP placement will be diverted to other facilities on the CCS property.  Sluiced 

CCPs will be diverted to Ash Pond 91.  There the CCPs will either be allowed to dry and then trucked to a 

dry special waste landfill or left in place within the pond.  If the facilities stay closed beyond 180 days, 

interim cover standards apply as discussed in Section 5.1.5. 

Piezometers 

As discussed in Section 5.1.5, water levels in the piezometers will be measured twice annually, in 

conjunction with the facilities’ water quality sampling program.  The water level data will be evaluated by 

GRE’s engineer to determine if the measured water levels are at expected elevations, based on the 

construction progress of the upstream raise.  The stability of the upstream raise will be assessed by the 

engineer based on the water levels with corrective action implemented as necessary if water levels are 

observed to be higher than expected. 

Freeboard 

As noted in the NDAC Chapter 33-20-08.1 concerning surface impoundments, freeboard in the upstream 

raise should be equal to or greater than two feet to avoid overtopping from wave action or precipitation.  

If the freeboard in the upstream raise falls under the two-foot requirement, CCP placement in the facility 

will be halted.  GRE operations will then take actions, such as pumping the LHRS system or transferring 

CCPs to another facility, to achieve the required freeboard within the upstream raise.  Contact water will 

be maintained within the existing contact water controls.  The wet CCPs will be transferred to an 

appropriate facility such as Ash Pond 92 or 91 and allowed to drain prior to trucking them to another 

special waste landfill at CCS.  More specific emergency repairs are discussed in Section 5.1.2. 

Seepage 

During construction and closure of the upstream raise, the soil embankments around the perimeter of the 

upstream raise should be monitored for seepage during the monthly inspections.  Should seepage be 

identified, GRE’s Operations Manager will define the level of concern and course of action.  Steps could 

include temporary closure of the facility, contacting GRE’s engineer to perform field investigations or 
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install instrumentation to aid in stability analyses of the facility, and possible halted construction of the 

facility.  An appropriate remediation effort will be determined by CCS and the engineer to minimize the 

seepage.  More specific emergency repairs are discussed in the design discussion in Section 5.1.2. 

Pipelines, Pumps, and Distribution Systems 

The CCPs placed in the upstream raise are dependent on an effective pipeline distribution system.  This 

system, with its associated pumps, joints, and supports, will be monitored during the monthly inspections 

of the facilities.  Pumps will be maintained according to the manufacturer’s recommendations.   

Monitoring personnel should watch for leaks, insufficient or unstable pipe supports, damp areas above 

buried pipes, etc. along the pipeline and distribution systems.  Any necessary maintenance or remediation 

will be performed, as needed, to continue the system’s efficiency.  Should a significant failure of the 

pipeline or pumping system occur, the emergency repair procedure outlined in Section 5.1.2 will be 

followed to return the system and upstream raise to service. 

Sluice Water Drainage  Systems 

As outlined in Section 5.1.5, the sluice water drainage systems present in the upstream raise are of a 

redundant design, allowing water to be removed from the CCP placement area using several methods.  

Should one of the drainage systems fail during the operational period or dewatering period of the 

upstream closure, the freeboard and seepage measures described above and in other parts of this 

operations plan will be followed to maintain the integrity of the raise.  GRE operations management will 

take measures to repair or replace the faulty system in a timely manner.  The adjustment will be noted in 

the operating record for the facility.  Measures to control the water level within the facility could include 

adding additional siphon lines, actively pumping the LHRS system (discussed further in Section 5.2.4), or 

controlled contact water diversion structures to divert the water into neighboring Ash Pond 91. 

Extreme Events 

In any engineering design or industrial facility, all possible contingencies cannot be considered.  These 

may include significant earth motions or explosions near the surface impoundment, severe weather 

exceeding the standard of practice design considerations for the facilities, or other improbable events that 

could affect the CCP placement facilities.  The Ash Pond 92/southwest Section 16 upstream raise and the 

southeast Section 16 special waste landfill will be operated in accordance with the operating procedures 

outlined in this manual and by the NDAC and NDCC.  Should an unplanned extreme event occur, GRE’s 
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Operations Manager will determine the level of concern for the safety and stability of the facilities and 

decide the appropriate course of action.  Outside resources, such as a licensed professional engineer or the 

NDDH, may be contacted if the situation warrants it. 

 

5.5.2  General Emergency Procedures  

If an emergency situation should occur, a prompt and appropriate response will be implemented to 

prevent personal injury (or administer proper care in the event an injury has already occurred) and to limit 

the extent of property damage.  Knowledge and awareness of potential hazards is useful when identifying 

causes and conditions of an emergency.  GRE’s existing safety procedures incorporate the following 

elements: 

 Personnel training to respond to fire, poisoning, accidental injury and damage, and 
life-threatening occurrences, 

 Safety equipment maintenance to help ensure proper working order and designated 
locations, 

 Planned initial responses, responsibilities for actions are assigned, and planned 
responses and actions are routinely reviewed, and 

 A current emergency response directory. 

 
The emergency response program is coordinated through CCS personnel and the facility’s health and 

safety coordinator (HSC).  The initial response plan for CCS will be as follows: 

1) Notify the CCS office (Operations Manager) about the nature of the emergency, 

2) Provide assistance at the scene, if needed, 

3) Notify emergency departments (e.g., ambulance, police, etc.), and 

4) Prepare necessary reports. 

 
Personnel in the CCS office will perform notification of the emergency departments and GRE.  If 

evacuation is necessary due to fire or a hazardous waste incident, the evacuation procedures will depend 

on the nature of the emergency.   
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Fire Protection 

The potential for fire or explosion to occur at the facility is minimal due to the properties of the CCPs 

placed at the facilities and will be further minimized by following applicable safety guidelines.  No open 

burning or smoking will be allowed.  CCS vehicles and equipment will be maintained regularly to ensure 

they are not emitting sparks or leaking flammable liquids.   

If there is a fire, however, it will be extinguished using on-site materials and equipment, with assistance 

from the local fire department, if necessary.  Water, soil, or other suitable materials will be used to 

extinguish the fire as deemed necessary by the facility personnel and/or the local fire department.  CCS 

has an emergency response system in place and will follow the defined procedures. 

Fire extinguishers will be maintained at the equipment/maintenance buildings and on pieces of heavy 

equipment.  Equipment operators will utilize the fire extinguishers on their machines to control small 

fires.  Personnel will be trained in the use of these extinguishers and advised of their locations by the 

HSC.  The extinguishers will be examined regularly by the fire extinguisher supplier.  Except for 

equipment-mounted extinguishers, each fire extinguisher location is indicated by a sign.  Employees shall 

be familiar with both the location and the operation of fire protection equipment in the vicinity of their 

work area.  Employees shall know the classes of fire equipment in the vicinity of their work area.  

Employees shall also know the classes of fire (descriptions follow), their burning characteristics, and the 

proper extinguishing agent to be used. 

a) Class “A” fires involve ordinary combustibles such as wood and paper.  
Extinguishing agents include water, soda-acid, and multipurpose dry chemical. 

b) Class “B” fires involve oils and flammable liquids.  Extinguishing agents include 
CO2 and dry chemical. 

c) Class “C” fires involve electrical equipment.  Extinguishing agents include CO2 and 
dry chemical. 

d) Class “D” fires involve combustible metals and require specific dry powder 
extinguishing agents. 

 
In the event of a fire, personnel will take the following steps: 

 Minor fires around the office building, maintenance area, or placement facilities 
should be extinguished with fire extinguishers located on site and on each piece of 
operating equipment.   
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 In the event of a large fire, CCS will halt placement operations in the vicinity of the 
fire and take necessary steps to protect the public welfare.  The site will be closed to 
CCP hauling vehicles; only emergency vehicles will be allowed in the area.  Site 
personnel will initiate measures for control of the fire as described above, and seek 
assistance to the extent necessary. 

 All fire events and the actions taken to extinguish them will be made part of the 
Operating Record. 

 
Hazardous Substance 

If it is suspected that the Ash Pond 92/southwest Section 16 surface impoundment or southeast Section 16 

special waste landfill has received a hazardous or dangerous substance not allowed in the current permit, 

CCS personnel will proceed according to the emergency steps listed at the beginning of this section and 

determine whether the area should be closed to all but trained site personnel and emergency response 

crews.  The Operations Manager will immediately notify NDDH.  The suspicious material will be isolated 

from personnel by cordoning off the area and keeping individuals upwind until the substance and its 

characteristics have been identified by trained emergency personnel, and the appropriate safety measures 

can be taken.  If the material is hazardous, NDDH will be notified and the local HazMat responder 

summoned.   

Explosions 

If an explosion occurs, further explosions will be prevented by isolating the source of the explosion and 

removing any possible ignition sources.  Anyone injured by the explosion will be removed from the 

immediate area, given first aid, and an ambulance summoned if necessary.  Site personnel will determine 

whether the fire department should be contacted.  If necessary, depending on the severity and location of 

the explosion and the number of site personnel required to attend to the situation, the site may be closed to 

all except emergency vehicles. 

High Winds or Tornadoes 

Tornadoes and severe thunderstorms are not uncommon in the area.  If a tornado warning is issued, 

individuals present on site (employees and visitors) will be directed to seek shelter in the nearest sturdy 

building or in a low-lying area such as a ditch.  Instructions will be given to remain there until the all clear 

signal is given.  Once the severe weather has passed, the site will be reviewed for signs of damage to 

critical operating systems.   
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Snow and Ice 

If excessive snow and/or ice accumulates on the haul roads, on-site equipment will be used to maintain 

trafficable roads.  If the weather is too severe for the on-site equipment to maintain the haul roads, the 

Ash Pond 92/southwest Section 16 surface impoundment and southeast Section 16 special waste landfill 

will be closed until road conditions improve.   

Medical Emergency, Vehicle Accident, or Property Damage 

In the event of an injury, medical emergency, or vehicle accident, the procedures outlined at the 

beginning of this section will be followed.  Appropriate emergency contact(s) will be immediately 

summoned for assistance.  While awaiting the arrival of emergency response personnel, site personnel 

trained in first aid (and CPR, if relevant and if personnel with CPR training are available) will attend to 

the victim(s).  Vehicle accidents or property damage without accompanying injuries will be reported to 

the police and/or vehicle owners as required by applicable laws. 

Downed Power Line or Power Interruption 

Should a power pole or line be downed by severe weather, vehicle contact, or other incident, the 

appropriate personnel should be notified immediately, and site personnel and visitors will be directed to 

stay away from the power lines.  If electrical power is interrupted for an extended period during closure 

activities, generators will be used as needed.  The Operations Manager will be responsible for ensuring 

that the portable power supply systems are maintained if necessary for facility operations. 

Equipment Failure  

Backup or rental equipment will be made available as necessary in the event of equipment breakdown.  

Failed equipment will be repaired as soon as possible and returned to operation.  Backup equipment for 

short-term situations should be made available through either reallocating other on-site equipment or 

obtaining equipment from off-site sources.  Longer-term replacement equipment would be provided 

through rental or purchase.  

Groundwater Impacts 

The 15 active groundwater monitoring wells around the Ash Pond 92/southwest Section 16 upstream 

raise and the southeast Section 16 special waste landfill will be used to aid in determining if groundwater 
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has been impacted due to CCP placement at the facilities.  Groundwater impacts, as determined by CCS 

and the NDDH, will be handled as approved by GRE and the NDDH. 

Other Releases  

Dust and particulate matter originating from winds, vehicular traffic, and operational equipment will be 

controlled by facility personnel.  During dry periods, operators may use water to minimize the amount of 

dust generated by the facility.  Windblown debris will be collected and placed in collection containers at 

the site. 

Operations for the Ash Pond 92/southwest Section 16 upstream raise and southeast Section 16 special 

waste landfill will include containment of contact water within the lined site footprints.  Contact water 

will be allowed to evaporate and/or be used for dust suppression.  Contact water may also be pumped to 

Ash Pond 91 (just west of Ash Pond 92) or the evaporation pond to be constructed north of the Section 16 

facility. 

Temporary erosion control measures will be used on an as-needed basis to control excessive soil erosion.  

Typically, these may include erosion control matting, mulch, straw/hay, bale dams, and silt fences (best 

management practices).  Routine maintenance will be conducted on any temporary structures to verify 

proper operation.  Drainage structures will be checked on a regular basis and more frequently during wet 

weather periods or major storm events to help ensure that they are not filled with debris or sediment and 

will function properly.  If any erosion damage has occurred to a drainage structure, it will be repaired as 

soon as possible. 
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6.0 CLOSURE 

6.1 Closure Design 

6.1.1 Special Waste Landfills 

Prior to closure of Ash Pond 92 and the southwest portion of Section 16, the upstream raise will be 

drained of “free water,” and the site will be closed as a combined special waste landfill in conjunction 

with southeast Section 16.  Closure will utilize an appropriate engineered cover design, as allowed by 

NDAC Section 33-20-07.1-02.  Final CCP grades are shown on Drawing 8, and final cover grades are 

shown on Drawing 9. 

Drainage of the upstream raise will be accomplished through the bottom ash perimeter drain and the 

LHRS (Section 5.2.4).  Water will flow out of the placed bottom ash by gravity into the LHRS.  Water 

will flow out of the FGD sludge into the LHRS due to gravity and consolidation of the sludge.  Upon 

completion of slurry deposition within the upstream raise, the LHRS will be activated and water will be 

pumped from the three sumps under the raise. 

Consolidation analysis indicates that the sludge zone may undergo substantial consolidation (drainage) 

prior to final cover placement and that steady-state conditions (end of consolidation) will likely occur 

within six months of final cover placement.  The piezometers within the embankments of the facility will 

continue to be monitored to review the phreatic change within the upstream raise.   

The LHRS, in conjunction with the large bottom ash zone, will act as a drain for the consolidating sludge, 

decreasing the time needed for consolidation.  After consolidation reaches steady state, “free water” may 

still exist within the sludge.  This water will flow out of the sludge and into the bottom ash drain and 

LHRS until the sludge material reaches field capacity.   

The LHRS will remain active through the closure process and into the post-closure period.  FGD sludge 

produced at CCS will dewater rather rapidly, and minimal amounts of water will report to the LHRS 

sumps after approximately five years from closure. It is anticipated that the LHRS system will require less 

pumping as time progresses from closure.  “Free water” that drains from the upstream raise will be 

conveyed to either Ash Pond 91 or an evaporation/overflow pond to be constructed north of the southeast 

portion of Section 16.   
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6.1.2 Ash Pond 91 

Ash Pond 91 will be closed as either a surface impoundment (NDAC 33-20-08.1-02) or a special waste 

landfill (NDAC 33-20-07.1-02).  The closure standards of NDAC 33-20-04.1-09 will also be followed, 

unless revised standards are in effect at the time of closure. 

If Ash Pond 91 is closed as a surface impoundment, GRE will “remove all standing liquids, waste and 

waste residues, the liners and leak detection system, and any underlying and surrounding contaminated 

soil.”  The site will then be “reclaimed by regrading the site, replacing all suitable plant growth material, 

and properly revegetating the site.”  If all impoundment materials are not removed, GRE will “treat 

remaining liquids, residues, and soils by removal of liquids, drying, or other means and then close the 

impoundment.” 

If Ash Pond 91 is closed as a special waste landfill, the site will be drained of free water and closed with a 

final cover constructed in accordance with NDAC Section 33-20-07.1-02, or as allowed by NDAC Section 

33-20-07.1-01, Part 4.h., which permits the use of alternative engineered cover designs. 

6.1.3 Final Surface Water Controls 

Final surface water controls for Ash Pond 92 and Section 16 have been designed for a 100-year, 24-hour 

design storm event.  The controls include terrace channels, down-chute channels, outlet channels, and 

hydraulic jump basins that have been developed to minimize erosion and control surface water runoff.  

Typical surface water control details are shown on Drawing 12.  Final grades with the surface water plan 

are shown on Drawing 9. 

The HEC-HMS software developed by the USACE was used to determine routing of surface runoff from 

the final cover system and peak flows that will occur in each runoff channel.  Peak flows were used to 

size the channels and determine the required channel lining, based on the maximum velocity in the 

channels.   

Based on the results from HEC-HMS, terrace channels will be grass-lined V-notch channels with outside 

slopes of 3H:1V, inside slopes ranging from 20H:1V to 4H:1V, and a depth of approximately 24 inches.  

The down-chute and outlet channels will be trapezoidal with 3H:1V side slopes, a 12- to 16-foot wide 

bottom, and a depth of 24 inches.  These down-chute channels will be lined with articulated concrete 
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block, such as Tri-Lock®.  Special attention must be given to the installation of this lining to prevent the 

creation of erosion pathways at the interface between terrace channels and down-chute channels. 

At the toe of the outlet channels, a hydraulic jump basin is required to dissipate energy when slopes 

ranging from 15 to 60 percent change to zero percent.  The minimum hydraulic jump length ranges from 

5 to 11 feet.  The length of the hydraulic jump basin, 10 to 20 feet, will be approximately twice the 

minimum required hydraulic jump length.  The hydraulic jump basin will be constructed of articulated 

concrete block, such as Tri-Lock®, or a concrete slab.  Downstream from the hydraulic jump basin, 

existing grass-lined channels will convey water further from the site. 

6.1.4 Cover Erosion 

Cover erosion has been evaluated using the Revised Universal Soil Loss Equation (RUSLE) to determine 

the maximum slope lengths allowable for final cover at Ash Pond 92 and Section 16.  Results from the 

RUSLE analysis indicate that the maximum side slope length between surface water control benches is 

approximately between 170 and 500 feet, depending upon the side slope.  These slope lengths are 

controlled by the regulatory limits in soil loss after one year from placement of final cover.  Surface water 

control benches for the final closure cover grades have been designed at intervals smaller than the 

allowable maximum intervals determined by the RUSLE analysis. 

6.2 Cover Material Placement and Management 

6.2.1 Routine (Concurrent Reclamation) Site Closure 

The facility will be closed in accordance with NDAC 33-20-04.1-09-4 when CCP placement at the 

facility is completed.  As the owner and operator, GRE will perform phased site closure when practical, 

placing soil cover as appropriate according to area size, elevation grades, and similar concerns.  

Figure 6-1 illustrates possible phased closure areas during the life of the facilities.   

Construction of the final cover system over each phase or area will occur after placement operations are 

complete within each phase or area.  The closure activities will include the application of the final cover 

and construction of surface water controls.  A report indicating that closure was in compliance with the 

Closure Plan and signed by a North Dakota-registered Professional Engineer will be submitted to NDDH 
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after the closure of the facility.  This report will also be placed into the operating record of the Ash Pond 

92/southwest Section 16 upstream raise and the southeast Section 16 special waste landfill. 

6.2.2   Closure Notification & Certification  

Notification and certification for the closure of the Ash Pond 92/southwest Section 16 upstream raise and 

the southeast Section 16 special waste landfill will include the following: 

 Prior to final closure operations, submit written notification to the NDDH that the 
facility/facilities will be closing. 

 Within 30 days after the date the facility receives its final volume of CCPs, CCS shall 
begin implementation of the closure plan unless an extension is granted by the 
NDDH in accordance with NDAC 33-20-04.1-05. 

 Within 180 days from receipt of the final volume of CCPs, closure operations of each 
phase of the facility/facilities shall be completed in accordance with the closure plan, 
or if necessary, obtain an extension from the NDDH in accordance with 
NDAC 33-20-04.1-05. 

 Following closure of each segment, submit a report certified by a Professional 
Engineer registered in the state of North Dakota verifying that closure has been 
completed in accordance with the approved closure plan.  Place a copy of the report 
in the facilities’ operating records.  

 
6.2.3 Final Cover Components 

The final cover system is described in detail in the engineering design of the permit application and is 

briefly discussed in this section. 

At closure, the Ash Pond 92/southwest Section 16 upstream raise and southeast Section 16 will become a 

single special waste landfill.  As practical, when a phase of the facility has been filled to final grade, the 

final cover will be placed over that area.  Final cover of the facility will be constructed in accordance with 

NDAC Section 33-20-07.1-02, or as allowed by NDAC Section 33-20-07.1-01, Part 4.h., which permits 

the use of alternative engineered cover designs.  In accordance with NDAC 33-20-07.1-01 and 

33-20-07.1-02, the prescribed final cover consists of the following layers, listed from the top down: 

 6 inches of suitable plant growth material (SPGM), 

 12 inches of clay-rich, plant root zone soil, 
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 18 inches of clay-rich, protective LPS material, and 

 24 inches of clay-rich LPS cap. 

 
A North Dakota Registered Professional Engineer or a person working under their direct supervision will 

observe the placement of the final cover.   

The surface of the final cover will be sloped up to 25 percent on the side slopes and at approximately 

4 percent along the top of the facility.  The slopes will promote surface water runoff, aid in preventing 

surface water from ponding on the final cover, and allow for maintenance of the final cover (erosion 

repairs, mowing, etc.).  Drawings 10 through 12 show cross-sections depicting the liner, LHRSs, and final 

cover.  The location and thickness of the final cover will be surveyed and made part of the operating 

record.   

Closure and post-closure of the Ash Pond 92/southwest Section 16 upstream raise and the southeast 

Section 16 special waste landfill will be performed in accordance with NDAC 33-20-04.1-09.  

6.2.4 Vegetation 

Vegetation enhances evapotranspiration and reduces erosion, thus playing an important part in surface 

water control.  Vegetation also provides wildlife habitat.  Because the intended final land use following 

closure is wildlife habitat, vegetated areas at the site should provide a suitable habitat for native wildlife 

species.  The Ash Pond 92/southern Section 16 final cover will be vegetated following construction to 

enhance erosion control and minimize infiltration, as well as provide habitat.  Soil stockpiles left in place 

and other disturbed areas also will be vegetated following their completion or as operationally necessary.  

Vegetation activities will include preparing the soil surface, applying fertilizer if necessary, seeding, and 

mulching. 

Preparation of the final cover soil surface for seeding will involve scarifying the soil to a depth of about 

6 inches using a farm tractor and disc or chisel plow. 

Perimeter channels will be prepared for seeding as they are constructed, and the final cover surface will 

be prepared for seeding after it is installed.  Other disturbed areas will be prepared for seeding as 

operationally necessary.  Whenever possible, seeding should be performed during the fall or spring to 

take advantage of optimum soil moisture and temperature conditions for seed during germination and 
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establishment.  If required, fertilizer will be applied uniformly according to specifications prior to ripping, 

seeding, and mulching. 

Just prior to planting, the final cover should be prepared by as described above to leave a firm but friable 

seedbed.  Planting may be accomplished by drilling, broadcasting, or hydroseeding.  If a drill is used, seed 

depths will vary by species, but are generally in the range of 0.25- to 0.75-inch deep.  If large and small 

seeds, legume seeds, or trashy seeds are included, a drill seeder equipped with separate seed boxes that 

can be calibrated to place the seed at the appropriate depth and agitators to ensure good mixing should be 

used.  If seed is broadcast applied, the surface should be lightly scarified with a chain drag or walking 

with a dozer following seeding to cover the seed and provide good soil-to-seed contact. 

A revegetation specialist, the local County Extension Agent, the North Dakota Department of Agriculture, 

and/or the local U.S. Department of Agriculture Natural Resources Conservation Service (NRCS) office 

will be consulted for recommended strains, seed origins, and adaptability.  The species should include a 

diverse mixture of native sod-forming and bunchgrasses and forbs and should also include legumes.  Seed 

will be applied by the method and rate and during the dates recommended by the above groups.   

Following seeding, the soil surface is susceptible to wind and water erosion until germination has 

occurred and seedlings have become established.  Consequently, seeded surfaces will be mulched with 

certified noxious-weed-free straw at a rate of two tons/acre, and subsequently crimped in using a crimper 

pulled by a tractor or dozer.  If hydraulic seeding methods are used, hydromulch should be applied at a 

rate of two tons/acre.   

Seeded areas require close attention for early stand development.  Weeds may be controlled by mowing 

or herbicide application.  After early August, either mowing should be discontinued or grasses should be 

mowed high enough to avoid cutting the new grasses when they are developing their root system.  Five 

years after vegetation has been established, mowing operations may not need to be performed. 

If chemicals are used for weed control, they must be federally and locally registered.  Application must be 

in strict accordance with authorized registered uses, label directions, and other federal or state 

requirements. 

The soil survey and segregation of SPGM has changed since the original site characterization.  The 

current topsoil stockpile for the cover over Ash Pond 92 and Section 16 is located immediately north of 
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the River Water Holding Basin.  Additional soil resources needed for these sites will be obtained from 

private sources or from The Falkirk Mining Company.  GRE will coordinate with Falkirk to identify 

possible soil stockpiles during operations and closure of Ash Pond 92 and Section 16.  Soil identified for 

use at these facilities may be used sparingly for other plant needs, if necessary. 
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7.0 POST-CLOSURE 

7.1 Post-Closure Care and Maintenance Plan 

Following closure, Ash Pond 92 and Section 16 will continue to be monitored and maintained.  Post-

closure care will include the following: 

 Cover will be monitored for signs of erosion, settlement, and adequate vegetation.  
Cover maintenance will be performed as necessary. 

 Unauthorized access to the site will continue to be prohibited via fencing, locking 
gates, restricted access, etc. 

 Groundwater will continue to be monitored for 30 years following closure, in 
accordance with NDAC Section 33-20-04.1-09, Part 5.b. 

 
If Ash Pond 91 is closed as a special waste landfill, post-closure care for the site will be consistent with 

that described for Ash Pond 92 and Section 16.  Post-closure care is not required if Ash Pond 91 is closed 

as a surface impoundment in accordance with NDAC Section 33-20-08.1-02, Part 1 (also see NDAC 33-

20-04.1-09, Part 5).  

CCS will conduct post-closure care in accordance with NDAC 33-20-04.1-5.  The liner and LHRS, final 

cover, surface water controls, groundwater monitoring system, landscaping, and access controls (gate(s) 

and fencing) will be maintained throughout the post-closure period.  Post-closure care will occur for at 

least 30 years immediately following the closure of the facility to ensure that the facility does not 

endanger human health or the environment.   

Post-closure property uses will be conducted such that the final cover, liner, or other engineered 

components of the facilities will not be disturbed, unless the disturbance will not endanger human health 

or the environment and is approved by the NDDH. 

Following the post-closure care period, CCS will notify the NDDH and have a certification prepared by a 

North Dakota-registered professional engineer verifying that post-closure care has been completed in 

accordance with this document.  This certification will be placed into the operating record. 
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Any inquiries concerning the facility during the post-closure period should be directed to: 

 Great River Energy Great River Energy 
 Coal Creek Station  17845 East Highway 10 
 2875 Third Street SW  Elk River, Minnesota  55330 
 Underwood, North Dakota  58576  (763) 441-3121 
 (701) 442-3211 
 
The following sections describe the post-closure review and monitoring activities, as required by NDAC 

33-20-04.1-09-5. 

7.2 Facility Review 

During the post-closure period, annual reviews of the facility will be made in the spring.  These reviews 

will be conducted with the aim of ensuring that the liner, LHRS, final cover, surface water features, 

landscaping, and access controls are functioning as designed during the post-closure period.  The final 

cover will be reviewed by visual examination for signs of excessive settlement, seepage, and erosion 

gullies.   

The annual reviews will include the following checklist items: 

 the final cover will be examined and repairs and revegetation will occur for any damage 
due to erosion, settlement, and subsidence, 

 any evidence of damage to the liner and LHRS will be noted, 

 mowing in spring or fall, 

 woody growths to be removed, 

 groundwater monitoring wells will be examined and repaired as required, 

 surface water features will be repaired, if necessary, and cleared of debris so that flow is 
not impeded, and,  

 any perimeter fencing will be repaired, as required, to prevent unauthorized access to 
the facility. 

 
All repairs will be made in accordance with this document and any accompanying CQA requirements. 
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7.3 Post-Closure Monitoring 

7.3.1 Groundwater Monitoring 

During post-closure, groundwater monitoring will be conducted in accordance with the GWMP in effect 

at the time of closure, unless/or until an alternative plan is submitted to and approved by NDDH.  The 

groundwater monitoring network will be maintained throughout the post-closure period.  If groundwater 

impact does occur during the post-closure period of the facility, NDDH will be notified and appropriate 

actions taken, and the actions taken placed in the operating record.  The results of monitoring will be 

placed into the operating record and submitted to NDDH.  Groundwater will continue to be monitored for 

30 years following closure, in accordance with NDAC Section 33-20-04.1-09, Part 5.b. 

7.3.2 Post-Closure Sump Operations 

Water collected from the southeast Section 16 sump and the Ash Pond 92 and southwest Section 16 

LHRS sumps is expected to be minimal during the post-closure period.  After closure, water from the 

southeast Section 16 sump will gravity flow into the evaporation pond just north of the sump.  If required, 

a pump may be placed in the sump’s riser and water pumped to an alternative location.  The southeast 

Section 16 sump and evaporation pond will be reviewed and maintained during the post-closure period.   

After closure of the Ash Pond 92 and southwest Section 16 upstream raise, water will be pumped from 

the LHRS sumps to Ash Pond 91.  As less water reports to the LHRS sumps, instrumentation will be 

installed so that pumps are only activated if an elevated head exists within the pumps and stop when a 

lower head is reached.  Pumps and associated electrical equipment will be maintained as specified by the 

manufacturer.   
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8.0 RECORDKEEPING AND REPORTING 

8.1 Recordkeeping and Reporting 

8.1.1 Operating Record 

CCS will comply with the recordkeeping requirements of NDAC Section 33-20-04.1-04.  These 

regulations currently require special waste landfills to maintain an operating record that must include, at a 

minimum, the following: 

 Permit preapplication, if applicable, 

 Permit application, 

 Amended permit application, if applicable, 

 Permit issued by the NDDH and any modifications, 

 Site characterization, 

 Any site demonstrations, 

 Documentation of training, 

 Plan of operations, 

 Facility inspection logs, 

 Records of notice, 

 As-built drawings and certifications showing the topography, pertinent design features, extent 
of CCPs, and other appropriate information, 

 Groundwater monitoring plan, monitoring data, and statistical interpretations, 

 Records of the weight or volume of CCPs, 

 Closure plan, 

 Post-closure plan, 

 Financial assurance instruments for closure and post-closure, 

 Annual reports, and 
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 Notices of intent to close and completion of post-closure. 

 
NDAC Section 33-20-04.1-04 also requires that any deviations from this section, the permit, or the 

facility plans must be included in the operating record.  Information will be furnished upon request at 

reasonable times to NDDH representatives.   

8.1.2 Annual Report 

In addition to maintaining the operating record, CCS prepares annual reports for the Ash Pond 

92/southwest Section 16 surface impoundment and the southeast Section 16 special waste landfill.  In 

accordance with NDAC Section 33-20-04.1-04, annual reports include, but are not limited to, the 

following information: 

 The name and address of the facility, 

 The calendar period covered by the report, 

 Annual quantity for each category of CCPs in tons or volume, 

 Identification of occurrences and conditions that prevented compliance with the permit and 
the NDAC, Article 33-20, and 

 Other items identified in the facility plans and permit. 

 
Annual reports are submitted by GRE to the NDDH by the first day in March each year. 

8.1.3 Additional Records 

Additional records pertaining to the day-to-day operation of the CCP placement areas will also be kept at 

the CCS office.  As a minimum, these records will include the following items: 

 Major operational problems, complaints, or difficulties, 

 Vector control efforts, and 

 Dust and litter control efforts. 
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8.1.4 Access and Dispersement of Facility Records 

Information contained in the operating record will be furnished upon request to NDDH or made available 

at any reasonable time for review.  NDDH files pertaining to CCP facilities and related activities will be 

open to the public and will be available according to the North Dakota Open Records Act.   

Copies of reports and the entire operating record will be maintained in at CCS.  In addition, copies of 

reports, plans, specifications, and portions of the operating record that pertain to the daily operation of the 

Ash Pond 92/southwest Section 16 surface impoundment and the southeast Section 16 special waste 

landfill will be maintained at CCS.  

At a minimum, recordkeeping will be performed and the operating records maintained on site or at a 

NDDH-approved location near the site within North Dakota during the life of the facilities.  Post-closure 

recordkeeping will continue during the 30-year post-closure period as described in NDAC 33-20-04.1-09. 
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Figure 1-1: Aerial Photograph of Coal Creek Station (July 2001) 
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Figure 1-2:  Placement Boundaries for Ash Pond 92 and Section 16 (July 2001) 
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APPENDIX A 
 

UPSTREAM RAISE DRAINAGE SYSTEMS
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APPENDIX B 
 

GRE’S CCS SAFETY PROCEDURE INDEX



GREAT RIVER ENERGY 
COAL CREEK STATION 

SAFETY PROCEDURE INDEX 
 

 TITLE DATE REVISION # 
 Safety & Health Program – Administrative Manual 8-17-01 4 

SF10.01 Employee Safety Committee 12-8-97 6 

SF10.02 Weather Response 8-09-02 6 

SF10.03 First Aid & Employee Injury Report 04-01-03 10 

SF10.04 Clearance Procedure 05-07-04 21 

SF10.05 Radiation Emergency 2-2-01 6 

SF10.06 Barrier Protection 07/17/03 6 

SF10.07 Fire Response 07-25-02 7 

SF10.08 Hearing Conservation Program 12-21-00 3 

SF10.09 Vehicle Operating Procedure 06-03-03 6 

SF10.10 Hazard Communication Program 11/18/02 9 

SF10.11 Confined Space Entry 10/27/03 16 

SF10.12 Asbestos Handling 03/17/04 10 

SF10.13 Respirator Program 9-2-03 7 

SF10.14 Emergency Response 12-10-97 2 

SF10.15 On/Off-Site Evacuation 10/29/03 3 

SF10.16 Process Safety Management 06/01/04 5 

SF10.17 Chemical Hygiene 04/16/03 5 

SF10.18 Contractor Working Rules 04-01-04 15 

SF10.19 Reporting & Investigating Vehicle Accidents  12-10-97 8 

SF10.20 Rope Rescue Team 9-30-98 4 

SF10.21 Bloodborne Pathogens Exposure Control 06-11-01 4 

SF10.22 Stack Elevator Operation 03-05-02 4 

SF10.23 Lead Exposure Handling Procedure 12-10-97 2 

SF10.24 General Safety Rules 03-12-03 8 
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APPENDIX C 
 

PIEZOMETER PLAN VIEW
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APPENDIX D 
 

INSPECTION FORM 
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APPENDIX E 
 

WATER QUALITY DIAGRAM 
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GREAT RIVER ENERGY 

COAL CREEK STATION 

INSPECTION REPORT 

CCP DISPOSAL FACILITIES 
 Date of Inspection Legend: Y       Yes 

 NB    Not observed 

 NA    Not applicable 

 RA    Requires action 

Inspector Title 

Inspector Title 

Facility    ASH POND 91 

Please mark areas of concern on the attached plan view of the facility.  Insert comments in Section G. 

A.  Area Status 

Status of Disposal Area Active Inactive Closed 

If inactive, how long inactive?  days/months 

If greater than 180 days, is interim cover being placed and/or 

seeded? 
Y NB NA RA 

 

Any changes to the utilities near or servicing the area? Y NB NA RA  

B.  Facility Access 

Do all entrances have signs detailing entrance authorization and 

allowed disposal material? 
Y NB NA RA 

 

Are the roads to the site in good repair? Y NB NA RA  

How is access controlled to the site (fencing, locked gate, etc.)?   Y NB NA RA  

Are the facility boundaries clearly marked? Y NB NA RA  

Are there signs of unauthorized access to the site such as trails or 

gaps in the fencing? 
Y NB NA RA 

 

Is there any evidence of any unauthorized disposal (other than CCPs 

or construction/demolition debris)? 
Y NB NA RA 

 

C.  Site Conditions 

Are there signs of erosion in the disposal area such as gullies, dirt 

flows, etc.? 
Y NB NA RA 

 

Are there signs of differential settlement in the disposal area such as 

cracks, sinkholes, etc.? 
Y NB NA RA 

 

Any indication of vegetative stress in or near the disposal area?  Are 

there pockets of dead or dying vegetation in otherwise seeded areas? 
Y NB NA RA 

 

Any noticeable environmental concerns such as: odor, excessive dust 

or litter, discolored earth or water, infestation by animals, signs of 

open burning? 

Y NB NA RA 
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Is there any evidence of spillage or disposal outside of the immediate 

disposal area?  
Y NB NA RA 

 

Is water ponding within the facility? Y NB NA RA  

Is there at least two feet of freeboard within the surface 

impoundment? 
Y NB NA RA 

 

D.  Water Control Structures 

Is there any erosion or blockage of the diversion channels?  Are the 

channels clearly defined? 
Y NB NA RA 

 

Are temporary erosion controls in place?  Describe. Y NB NA RA  

Are all surface water control structures and monitoring devices in 

good condition? 
Y NB NA RA 

 

Are all monitoring wells in good condition?   Y NB NA RA  

Any signs of off-site migration of the contact water? Y NB NA RA  

Note the condition of any special feature.  

E.  Structural Stability 

Any signs of seepage on the downstream face of the embankments?  

(Signs of wetness, gullies, erosion features) 
Y NB NA RA 

 

Any signs of mass movement such as differential settlement within 

the impoundment or crest elevation changes along the centerline of 

the embankment? 
Y NB NA RA 

 

Any signs of sudden change in the liquid levels within the 

impoundment? 
Y NB NA RA 

 

Any signs of external impacts that may affect the liner integrity or 

embankment stability for the facility? 
Y NB NA RA 

 

F.  Pumps, Pipelines, and Distribution Systems 

Any signs of wetness above buried pipelines or below 

aboveground pipelines indicating possible leaks or stressed 

areas of piping? 

Y NB NA RA 

 

On any aboveground pipeline, does the foundation appear 

unmoved and stable? 
Y NB NA RA 

 

Are the pumps currently operational, and, if so, in apparent 

good working order? 
Y NB NA RA 

 

When was the last listed maintenance for the pump (if in 

operation only)? 
 

G.  Facility Overview 

What material is currently being placed at the facility?  
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Any housekeeping concerns about the waste placement, coverage, 

and vegetation for visitors and neighbors? 

 

Is partial closure of the facility occurring? Y NB NA RA  

Has seed and mulch been applied on the closed areas of the site? Y NB NA RA  

Any visible or exposed soil or geomembrane liner? Y NB NA RA  

Were the concerns from the last inspection addressed and corrected? Y NB NA RA  

H.  Comments 

Describe any concerns identified above along with an overview of the current operations occurring at the facility.  Include documentation of corrective action 

measures (photographs, plan view map, sketches, etc.)  along with any work orders  and anticipated dates of completion. 
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