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Executive Summary 

Duke Energy (Duke or Owner) operates the East Bend Generation Station in Boone County, Kentucky. 

East Bend Station consists of a single operating coal-fired unit: Unit 2 is a 648 MW pulverized coal fired 

unit built in 1981. 

East Bend Station will be subject to complying with the Environmental Protection Agency's (EPA's) rule 

for Coal Combustion Residual (CCR) storage and disposal and Effluent Limitation Guidelines (ELGs). 

Duke has retained, Burns & McDonnell (BMcD or Engineer) to assist fn developing the scope, design, 

schedule and cost estimates to bring East Bend Station into compliance with the CCR rule and ELGs. 

The scope includes the following: 

• New Holding basin and repurposing of the existing ash pond as a lined two-part Retention Basin 

(RB). 

• Water Redirects (WR) - Redirecting wastewater and storm water to the respective above 

facilities. 

• New FGD maintenance tank and related facilities. 

1.1 PURPOSE 

The purpose of this report is to document the design basis and scope established in the project 

development phase. The report provides the contracting approach, schedule, and cost estimates of the 

project based on the documents contained herein. 

1.2 GENERAL DESIGN 

The recommended plant modifications were developed after a review and evaluation of the CCR rule 

promulgated on April 17, 2015 and the ELG regulations promulgated on November 3, 2015. 

Additionally, the recommendations were developed in collaboration with Duke Energy project and plant 

personnel. Recommended modifications include the following: 

• RB (Retention Basin): Holding Basin and Retention Basin for collecting low volume wastewater, 

landfill leachate and contact storm water runoff; and treating for suspended solids removal, pH, 

oil and grease to meet NPDES permit requirements. 

• WR (Water Redirects): Route low volume wastewater, landfill leachate, coal pile runoff, and 

contact storm water runoff to the retention basin. Water from the new west side landfill shall also 

be included. The WR scope will also include an 850,000 gallon FGD maintenance tank for 

holding FGD slurry during outages. 

Duke Energy 1-1 Bums & McDonnell 
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Executive Summary 

A Certificate of Public Convenience and Necessity (CPCN) is required for this project. The duration of 

the CPCN pennitting process is significant as equipment cannot be purchased and construction cannot 

commence until the CPCN pennit is approved. 

The selected contracting strategy for the Project is a multiple prime contract approach. Under this 

approach, engineered equipment and material will be procured from manufacturers specializing in the 

specific item. Construction will be perfonned by a limited number of c~mtractors capable of self­

perfonning most of the work included in the construction scope. Lump sum construction contracts are 

planned for the project. This approach provides the following benefits: 

• Facilitates early award of major equipment procurements to allow detailed design engineering to 

proceed expeditiously and equipment to be fabricated to meet the Project schedule. 

• Minimizes site interface issues by limiting the number of site contractors, while allowing work to 

be started as soon as engineering is completed and pennit approvals are received. 

• Offers the greatest flexibility for Duke to be involved in key decisions regarding design. 

• Results in cost savings to Duke while minimizing Owner's risks. 

In the multiple contract approach, Duke and BMcD work together to procure the construction and major 

equipment contracts. The procurement of the long lead time equipment such as electrical equipment is 

necessary early in the project to support detailed design and facilitate timely delivery. The contracting 

approach includes eleven equipment/material contracts, two furnish and erect contracts, five construction 

contracts, and five construction services contracts as referenced in Section 4.0 of this Report. The 

equipment contracts allow engineering to be completed prior to issuing construction drawings to reduce 

construction costs and schedule durations. Equipment contracts also allow Duke to reduce the cost of 

subcontractor markup that would be carried in the construction contracts for an alternative approach in 

which the equipment would be included as subcontracts within those construction contracts. In addition, 

this approach allows Duke more input into the equipment selection for the project and provides more 

control of the quality of materials purchased. 

Prior to equipment procurement, BMcD will assist Duke in applying for CPCN. 

1.4 SCHEDULE 

A Level 3 project schedule was prepared and is discussed in Section 5.0 and is included in Appendix J. 

The project schedule is driven by the need comply with CCR and ELG regulations. The suggested 

preliminary schedule reflects a detailed engineering start date in early/mid 2016 and substantial 

completion of the WR in August 2018, and RB in November 2018. 
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Executive Summary 

The estimated capital cost for the East Bend Water Redirection Project is presented in Appendix K. The 

estimate is based on the capital cost basis and assumptions described in Section 6.0. Labor was assumed 

to be union labor for the cost estimate. The project estimate includes 10% project contingency and 5% 

Owner's contingency. The Appendix K cost estimate was transmitted separate from the PDR report. 

***** 
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Introduction 

Duke Energy retained BMcD to develop the project definition report and design the following plant 

upgrades, as part of Duke's plan to achieve compliance with the new Coal Combustion Residual (CCR) 

regulations and Effluent Limitation Guidelines (ELGs): 

• Wastewater Retention Basin (RB): Holding Basin and Retention Basin for removing suspended 

solids, pH adjustment, and oil and grease removal in plant low volume wastewater, contact storm 

water and landfill leachate. 

• Water Re-Directs (WR): Add temporary and permanent collection basins, sumps, pumps and 

piping and re-pipe plant piping systems and contact storm water as required by the final CCR and 

ELG regulations. 

• New 850,000 gallon FGD maintenance tank for Unit 2 absorber slurry and reclaim water. 

2.2 PROJECT DEFINITION REPORT (PDR) 

The project definition report includes the design basis and scope for the following new facilities based on 

preliminary evaluations: 

• Wastewater retention basin. 

• Water redirects. 

• FGD maintenance tank and facili~es. 

The scope for these new facilities was based on the following items: 

• Design basis. 

• Arrangements. 

• Associated site improvements. 

• New foundations and structures. 

• Mechanical interconnects and systems. 

• Power supply and electrical systems. 

• Controls integration. 

The project definition report also includes the following project controls basis: 

• Contracting approach. 

• Engineering and construction schedule. 

• Preliminary capital cost estimate. 

Duke Energy 2-1 Burns & McDonnell 
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2.3 OBJECTIVES 

The Project Definition Report objective is to define the design scopes of major components of the project 

and provide adequate information to support the following activities: 

• Establish design basis for major equipment and technology to be used. 

• Establish design configurations. 

• Development of a preferred contracting approach. 

• Preparation of a preliminary project schedule. 

• Project cost estimate. 

2.4 TECHNOLOGY ALTERNATIVE SCREENING SUMMARY 

Preliminary design and an assessment of the scope of systems and equipment was performed for the 

following environmental requirements that need to be met for the Project: 

2.4.1 Screening Process 

A screening process was completed to evaluate potential combinations of technologies that were 

considered feasible to provide the performance required and that also were in operation at other facilities 

with sufficient experience to confirm their viability for long term successful operation. Qualifying 

technologies were screened by performing a differential economic analysis to identify the potential 

differences in the capital and life cycle costs for each technology. 

Several technologies were evaluated for the environmental requirements. The technologies considered 

included an arrangement that included a primary settling basin and a two part secondary retention basin in 

place of the ash pond, a two part retention basin with no primary settling basin, and a retention basin of 

smaller size than the existing ash pond. These alternatives were evaluated without polymer addition, 

although a polymer system will be included in the scope of the project for excursion events. 

2.5 SELECTED ALTERNATIVE 

Only the two options listed above that repurpose the entire ash pond area were evaluated to have the 

capacity to meet the environmental requirements. 

A screening level economic analysis of all of the compliance options was performed to determine the 

differential capital and life cycle cost of each option. The option containing a two part retention basin 

with no primary settling basin was estimated to have the lowest capital cost of all of the options and was 
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selected by Duke as the preferred option to proceed with for the project. The selection process and the 

selected option are discussed in depth in Appendix A. 

2.6 LIMITATIONS AND QUALIFICATIONS 

Estimates and projections prepared by Bums & McDonnell relating to schedules, performance, 

construction costs, and operating and maintenance costs are based on our experience, qualifications and 

judgment as a professional consultant. Since Burns & McDonnell has no control over weather, cost and 

availability of labor, material and equipment, labor productivity, construction contractor's procedures and 

methods, unavoidable delays, construction contractor's method of determining prices, economic 

conditions, government regulations and laws (including interpretation thereof), competitive bidding and 

market conditions or other factors affecting such estimates or projections, Burns & McDonnell does not 

guarantee that actual rates, costs, performance, schedules, etc., will not vary from the estimates and 

projections prepared by Bums & McDonnell. 

***** 
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3 PROJECT SCOPE & DESIGN INFORMATION 

3.1. Retention Basin (RB) 

3.1.1. Siting 

Refer to Appendix C for the water redirection facility general arrangement. The RB facility will be 

located in the existing ash pond. This location was selected to utilize the existing NPDES outfall and to 

minimize interconnecting piping and pumping revisions and costs. New Holding Basin will be located in 

the southwest comer of the coal pile. 

3.1.2. Design Basis 

The Design Basis document for the Water Redirects (WR) is included in the Program Design Manual. 

The design basis document shall be followed except as noted herein. 

3.1.3. Scope 

The RB facility scope includes the equipment and buildings defined on Appendix C - RB Facility 

Arrangement and Appendix D - Equipment List. 

The RB differs from the design basis as it does not contain a Primary Basin, as described in Appendix A. 

Site improvements, foundations and structures, mechanical interconnects and systems, electrical power 

supply and controls integration scope is defined below. 

3.1.4. Arrangement 

Refer to Appendix C for the area arrangement and equipment arrangement drawings. 

3.1.5. Site Improvements 

The basin will be designed to balance cut and fill to the extent possible. Based on soil boring data it is 

assumed that no rock removal will be required for basin construction. 

A new access road will be installed to the new retention basin. Refer to Appendix C. 

3.1.6. Foundations and Structures 

Foundation design will be based on a site geotechnical report prepared by a geotechnical engineering firm 

retained by Duke Energy. Light load foundations will be soil supported mat foundations. Heavier load 

foundations will require pile supported mat foundations. 

A modular building will be provided over the chemical feed area located west of the Holding Basin. 

3.1. 7. Mechanical Interconnect and Systems 

Interconnecting piping is based on Appendix F - P&IDs and pipe route plans. Scope will include 

interconnecting piping as defined below in the Water Redirects (WR) scope. 

Duke Energy 3-1 Bums & McDonnell 
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Project Scope & Design Information 

The basin influent chemical feed building will house a polymer feed system. 

3.1.8. Power Supply and Electrical Systems 

The power supply for the RB area will be new 480 Volt Motor Control Centers located in the Waste 

Stabilization Plant (WSP) electrical. 

3.1.9. Control Integration 

Spare 1/0 or additional DCS cards or a new cabinet will be installed in the WSP Building to control the 

equipment in the RB Chemical Feed building. It is estimated that approximately 90hardwired1/0 points 

will be required. 

3.2. Water Redirects (WR) 

3.2.1. Siting 

Refer to Appendix C for the water redirection equipment general arrangement drawing. The WR will be 

routed to the facility locations defined within this document. The FGD maintenance tank (850,000 total 

gallons, 780,000 working gallons) will be located east of the existing absorber building. 

3.2.2. Design Basis 

The Design Basis document for the Water Redirects (WR) is included in the Program Design Manual. 

The design basis document shall be followed except as noted herein. 

3.2.3. Scope 

The WR scope is defined in Appendix F - P&IDs. 

A new FGD Maintenance Tank will be added that will accept spent slurry flows from each scrubber 

module as well as the Absorber Building sump and both North and South Tunnel sump flows. The 

maintenance tank will have provisions to pump back to any of the 3 absorber modules as well as the 

Absorber Building sump. 

A new diversion structure downstream of existing Outfall 010 will discharge to the eastern and western 

sections of the Lined Ash Pond. The Lined Ash Pond will undergo closure by removal, will be lined and 

repurposed into the two-sided retention basin. The existing boiler sump (including the settling basin 

section) will be re-routed to the new RB. The SCR sump, coal conveyor storm water (frog) pond, landfill 

leachate from cells 15-16, WSP area clean sump, deep well filter waste, sanitary discharge, demineralizer 

waste and existing east landfill trench will all be routed to the re-lined, two-sided retention basin when 

completed. 

The new bottom ash stack out sump will be directed to the existing Boiler Room Sump ash settling basin. 

Air heater, ESP and economizer wash water will also go to the existing Boiler Room Sump and then be 
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pumped to a new Holding Basin before being released to the new RB. Vacuum truck liquid and slurry 

discharge and haul road runoff will also go to the new primary dewatering basins. 

The existing Boiler Room Sump ash settling basin and existing West Landfill Trench (containing cooling 

tower overboard, coal pile runoff, West Landfill runoff and landfill leachate from Cells 1-14) will go to 

the new retention basin. A new fixation stack out area sump will be added and routed to the new 

retention basin. 

Site improvements, foundations and structures, mechanical interconnects and systems, electrical power 

supply and controls integration scope is defined below. 

3.2.4. Arrangement 

Refer to Appendix C for the area arrangement. 

3.2.5. Site Improvements 

Existing sump pumps will be reused where possible, but it is assumed that North Tunnel Nonna! sump 

pumps, South Tunnel Nonna! sump pumps, and Absorber Building sump pumps will require replacement 

in order to have enough head to pump into the new FGD maintenance tank. 

3.2.6. Foundations and Structures 

Foundation design will be based on a site geotechnical report prepared by a geotechnical engineering finn 

retained by Duke Energy. Light load foundations will be soil supported mat foundations. Heavier load 

foundations will require pile supported mat foundations. 

Foundations will be required for the FGD maintenance tank and pumps. 

3.2. 7. Mechanical Interconnect and Systems 

Interconnecting piping is based on Appendix F - P&IDs and pipe route plans. Scope will include 

interconnecting piping between existing, new systems, and the RB. 

Instrument air and service water will be taken from the existing systems in the Absorber Building. 

3.2.8. Power Supply and Electrical Systems 

The power supply to the FGD Maintenance Tank pumps and mixer will be existing 480 Volt Motor 

Control Centers located in the FGD Building. Refer to Appendix G - Electrical One lines. 

3.2.9. Control Integration 

Spare I/O or additional DCS cards or a new cabinet will be installed in the Scrubber Building to control 

the FGD Maintenance tank and equipment. It is estimated that approximately 60 hardwired 1/0 points 

will be required. 
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Contracting Approach 

The contracting approach used as a basis for the Project cost estimate was a multiple contract approach. 

As shown in Table 4.1, the contracts were broken into three major categories; Equipment contracts, 

Furnish and Erect contracts, and Construction contracts. The Equipment contracts were setup in 

recognition of long lead time items that will need to be ordered early in the project to support the schedule 

and are not impacteq by the selection of other co~tractors. 

To assist the reader in understanding the coordination of work between the multiple contracts, this Section 

provides detailed information on the coordination of responsibilities for design, fabrication, delivery, 

receipt & protection, foundations, piping, wiring, erection, commissioning and startup interfaces. 

Appendix I provides a division of responsibility (DOR) matrix identifying the Duke and BMcD 

responsible for equipment and construction contracts. 

4.2 CONTRACT LIST 

The following is the list of contracts that were used as a basis for this cost estimate: 

Table 4.1 List of Contracts 

Equipment Contracts 
5.2170 Submersible Pumps 
5.2190 Miscellaneous Pumps 
5.2240 FRP Fabricated Pipe 
5.2710 Compressed Air Equipment 
5.2711 Compressed Gas 
5.3418 Retention Basin Chemical Feed 
5.3420 Agitator 
5.5330 480V Motor Control Centers 
5.6110 DCS 
5.6210 pH and Conductivity Instruments 
5.6215 TSS Analyzers 

Furnish and Erect Contracts 
5.2970 Field Erected Tanks 
5.4310 Pre-Engineered Buildings 

Construction Contracts 
5.8120 Retention Basin Construction 
5.8140 Site Finishing 
5.8210 Piling 
5.8220 Site Preparation and Foundations 
5.8320 Mechanical/Electrical Construction 

Duke Energy 4-1 Burns & McDonnell 
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5.9010 Subsurface Investigation 
5.9020 Surveying 
5.9030 Underground Utility Investigation 
5.9210 Civil I Structural Testing 
5.9250 Electrical Testing 
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Contracting Approach 

The following table identifies the interfaces between contracts to identify the responsibilities of each 

contract to assure equipment foundations, receipt, installation, piping and wiring are properly accounted 

for on each contract. 

Table 4.2 Contracts Interfaces 

Contract Contract Interfaces 

No. Description 
RCVD INST FONS PIPE WIRE 

BY BY BY BY BY 
Equipment Contracts 

5.2170 Submersible Pumps 5.8320 5.8320 5.8220 5.8320 5.8320 
5.2190 Miscellaneous Pumps 5.8320 5.8320 5.8220 5.8320 5.8320 
5.2240 FRP Fabricated Pipe 5.8320 5.8320 5.8220 5.8320 NA 
5.2710 Compressed Air Equipment 5.8320 5.8320 5.8220 5.8320 5.8320 
5.2711 Compressed Gas 5.8320 5.8320 5.8220 5.8320 5.8320 
5.3418 Retention Basin Chemical Feed 5.8320 5.8320 5.8220 5.8320 5.8320 
5.3420 Agitator 5.8320 5.8320 NA 5.8320 5.8320 
5.5330 480V Motor Control Centers 5.8320 5.8320 5.8220 NA 5.8320 
5.6110 DCS 5.8320 5.8320 5.8220 NA 5.8320 
5.6210 pH and Conductivity Instruments 5.8320 5.8320 5.8220 5.8320 5.8320 
5.6215 TSS Analyzers 5.8320 5.8320 5.8220 5.8320 5.8320 

Furnish and Erect Contracts 
5.2970 Field Erected Tank 5.2970 5.2970 5.8220 NA NA 
5.4310 Pre-Engineered Buildings 5.4310 5.4310 5.8220 NA NA 

Construction Contracts 
5.8120 Retention Basin Construction 5.8120 5.8120 5.8120 NA NA 
5.8140 Site Finishing 5.8140 5.8140 NA NA NA 
5.8210 Piling 5.8210 5.8210 NA NA NA 
5.8220 Site Preparation and Foundations 5.8220 5.8220 5.8220 NA NA 
5.8320 Mechanical/Electrical 5.8320 5.8320 5.8220 5.8320 5.8320 

Construction 

Construction Services Contracts 
5.9010 Subsurface Investigation 5.9010 5.9010 NA NA NA 
5.9020 Surveying 5.9020 5.9020 NA NA NA 
5.9030 Underground Utility Investigation 5.9030 5.9030 NA NA NA 
5.9210 Civil I Structural Testing 5.9210 5.9210 NA NA NA 
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5.9250 I Electrical Testing I 5.9250 I 5.9250 I NA I NA I NA 
Legend: 
RCVD BY - Receiving Contractor 
INST BY - Installation Contractor 
FDNS BY - Foundations Contractor 
PIPE BY - Piping Installation Contractor 
WIRE BY - Electrical Construction Contractor 

4.4 CONTRACT SCOPES 

4.4.1 General 

The following scope descriptions itemize the general content of the contracts that are currently 

contemplated. The "Contract Interfaces" identify responsibilities for site work, foundations, receipt of 

equipment and materials, construction/erection, and special interfaces to assist the reader in understanding 

the coordination of work. Assumptions have been made in preparing the scope description listing of 

items. 

The Engineer will prepare drawings and specifications for use as the technical portion of the work 

package documents for equipment and construction packages. Work packages are indicated as the 

deliverables and will be issued to the constructor. General guidelines are as follows: 

4.4.2 Underground Utilities 

The scope of the contracts is based on an engineering sequence to permit design and construction of 

underground utilities early in the construction sequence. This approach allows completion of trenching 

and excavation activities earlier to permit better access and coordination of contractors or construction 

crafts. Storm water drains, underground electrical utilities, and grounding will be included in Contract 

5.8220- Site Preparation and Foundations. Contract 5.9030- Underground Utility Investigation, will be 

issued to positively locate underground obstructions entering the perimeter of each work location prior to 

underground utility construction. 

4.4.3 Piping and Instrumentation 

Mechanical equipment, piping, and instrumentation furnished by equipment contracts will be received 

and installed by Contract 5.8320 - Mechanical/Electrical Construction. Contract 5.8320 -

Mechanical/Electrical Construction will furnish and install piping, valves, and pipe supports not supplied 

under the equipment contracts. 

4.4.4 Wiring 

Electrical equipment furnished by equipment contracts will be erected and installed by Contract 5.8320-

Mechanical/Electrical Construction. The supply and installation of electrical commodities including 

cable tray, conduit, cable, etc. are included in Contract 5.8320- Mechanical/Electrical Construction. 
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Wiring for lighting/convenience outlets, HV AC and communication system is also included in the 

Contract 5.8320-Mechanical/Electrical Construction. 

4.4.5 DCS 

The Engineer will prepare 1/0 lists, drawings, specifications for the technical portion of the DCS. The 

DCS technical documents will be used to purchase the DCS from Emerson. Engineer will coordinate 

with the DCS supplier and Duke to integrate the new control system components into the plant DCS. 

4.4.6 Instrument Calibration 

All instruments will be factory calibrated, unless otherwise noted. Contract 5.9250. - Electrical Testing 

will perform subsequent calibration ifrequired. In general, instruments will be provided with equipment 

contracts with the exception of balance of plant instrumentation which will be purchased separately. 

4.4.7 Electrical Testing 

Contract 5.8320 - Mechanical/Electrical Construction will perform specified testing for electrical 

equipment and wire testing. Contract 5.9250- Electrical Testing will perform additional testing 

including phase rotation checks, programming and checkout of protective relays, and pre-energization 

equipment checks. Manufacturer's field services procured through equipment contracts will provide 

technical direction for equipment testing. Contract 5.8320 will provide support labor for use during 

testing activities. 

4.4.8 Start-Up 

Owner and Engineer will provide start-up coordination with Owner providing operating personnel. 

Contractors provide the construction labor and superintendents required to place equipment and systems 

into operation. Manufacturer's field services are furnished through equipment contracts to provide 

technical direction for equipment start-up. 

4.5 CONTRACT SCOPE SUMMARIES 

A description of each equipment contract, furnish and erect contract, and construction contract is included 

in Appendix H. This appendix contains detailed descriptions of each contract along with an itemized list 

of the scope in each contract. The project specific acceptable suppliers list will be developed prior to the 

start of procurement activities. 

* * * * * 
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Schedule 

The current schedule is based on a full notice to proceed on engineering for the East Bend Station 

CCR/ELG Project in October 2015, with the new FGD Maintenance Tank complete in May 2018, WR 

complete in August 2018, and RB complete in November 2018. Several key Project milestones will need 

to be accomplished to meet the overall schedule for the project. A list of suggested important milestones 

as indicated on the Level 3 project schedule included with this report are listed in Table 5.1. 

Table 5.1 Suggested Project Key Milestone Dates 

Milestone Date 

Engineering Full Notice to Proceed October 2015 

Begin Detailed Design February 2016 

Issue Project Definition Report April2016 

CPCN Permit Application Submittal September 2016 

CPCN Permit Approval March 2017 

Field Erected Tank Contract FNTP March 2017 

Pre-Engineered Building Contract FNTP March 2017 

Start Piling & Foundation in FGD Area May 2017 

Start Ash Pond Closure by Removal - West Half(by Others) May 2017 

Mechanical/Electrical Construction Contract Award June 2017 

Ash Pond Closure by Removal and Inspection- West Half August 2017 
Complete 
Start New Retention Basin Construction- West Half August 2017 

Holding Basin Complete April 2018 

FGD Maintenance Tank in Service May 2018 

New Retention Basin Complete November 2018 

The schedule is dependent on project approvals and a variety of other influences, in particular the 

Certificate of Public Convenience and Necessity (CPCN) permit approval. Equipment may not be 

purchased and construction cannot begin until the CPCN permit approval is received. 

5.2 PROJECT SCHEDULE 

A Level 3 project schedule is included in Appendix J. 
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The schedules are based on early procurement of the long lead major plant equipment which includes but 

is not limited to the electrical equipment. Vendor submittals are required from each equipment contractor 

which will support the detailed design of infrastructure (foundations, piping, wiring, instrumentation, etc.) 

required for installation of this equipment. Sufficient time has been included in the schedule for the RB 

and WR construction to allow Engineer to perform the detailed design to obtain competitive, lump sum 

bids for mechanical/electrical construction. 

***** 
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6 COST ESTIMATE 

6.1 GENERAL 

An initial capital cost estimate for the proposed East Bend Station Water Redirection Project has been 

completed and will be issued in a separate submittal. 

6.2 BASIS AND ASSUMPTIONS 

The following describes the methodology used in the development of the East Bend Station Water 

Redirection Project cost estimate. 

• The estimate is based on the assumptions and scope of supply indicated in this document and the 

project assumptions in Section 3.0. An electrical load study has not been developed for the 

Project. An instrument air study has not been developed for the project, but it is assumed that 

sufficient instrument air exists in the existing plant air system to support the new facilities. 

Design parameters and scope typically defined by these studies are estimated based on 

information provided by Duke, preliminary calculations, and BMcD experience. 

• Balance of Plant Equipment: BMcD utilized in-house information from similar projects to 

develop the estimate. 

• Construction Estimates: BMcD used recent in-house pricing information and industry standard 

pricing for construction commodities and indirect costs. 

• Labor rates: Labor rates and productivity factors were developed based on BMcD in-house 

information and contractor budgetary bids. 

6.2.1 Capital Cost Estimate Scope 

A project scope description for the cost estimate is included in Section 3.0. These descriptions along with 

the drawings and lists included in the Appendices define the scope included in the cost estimate. 

6.2.2 Major Capital Cost Estimate Assumptions 

Several major assumptions were used in developing the capital cost estimate. These assumptions include 

the following: 

• Commercial operation of the equipment is assumed to be the dates defined in Table 5-1. 

• Labor is assumed union labor and available without excessive hourly incentives or incentive 

packages. 

• A 15% mark-up (overhead and fee) is included on both materials and labor for subcontracted 

work. 

• Escalation is assumed to average 3% per year for materials and 3% per year for labor. 
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• Contingency is included at 10% for project definition contingency and 5% for Owner 

contingency. 

• Cost for Builder's Risk Insurance was based on 0.45% of the direct costs. 

• No sales tax was included. 

• No financing fees or interest during construction was included. 

6.2.3 Major Commercial Terms 

The following lists the major commercial terms assumed in developing the cost estimates. Minor 

assumptions are either self-evident in the data or have an insignificant effect on the estimated project 

capital costs. 

• Project is assumed to be performed with multiple prime contracts for the construction work as 

defined in Section 4.0-Contracting Approach. Major equipment identified in Section 3.0 and 

minor equipment items (piping specialties, small-bore piping, wiring and other construction 

commodities) are expected to be included in the construction contracts. 

• Project will include multiple equipment procurement contracts as defined in Section 4.0 -

Contracting Approach. 

• Project will be executed with durations similar to those shown on the project schedule with the 

objective of achieving the project milestone dates. It is assumed the project will be executed with 

a schedule sufficient to minimize overtime. A 50-hour workweek was assumed as a means of 

providing an incentive to attract labor. This includes 40 hours of straight time and 10 hours of 

overtime for all normal construction periods. A 60-hour workweek was assumed during 

commissioning and start-up. No additional overtime is included to accommodate a compressed 

work schedule. Estimate assumes suitable area for Contractor laydown, trailers and parking is 

available on site. 

• A performance bond is included for all subcontract work at the rate of 1.0% of the estimated 

project direct costs (100% bond). 

• Sales tax on permanent materials and equipment supply is not included. 

6.3 ECONOMIC CONDITIONS CONSIDERATIONS 

An estimate for escalation of project costs has been included in the capital cost estimate. Escalation of 

construction labor, materials, and indirects was estimated based on 3% annually throughout the project. 

This estimate of escalation is based upon the average increase in craft labor costs for the United States. 

Escalation of equipment and materials was included in the project estimate at a rate of 3 % per year. 
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6.4 CONTINGENCY 

A project estimate contingency of 10% of the overall project costs is included in the project cost. It is 

included to cover accuracy of pricing and commodity estimates for the defined project scope. This 

contingency is not intended to cover changes in the general project scope (i.e. addition of buildings, 

addition of redundant equipment, addition of systems, etc.) nor major shifts in market conditions that 

could result in significant increases in contractor margins, major shortages of qualified labor, significant 

increases in escalation, or major changes in the cost of money (interest rate on loans). 

On top of this, an additional project definition contingency or Owner contingency should be added to 

cover general project scope additions required for the final CCR/ELG regulations. Based upon the amount 

of preliminary design and project definition completed, BMcD recommends a 5% contingency to cover 

such potential changes. 

The overall level of contingency is expected to be adequate to cover normal deviations in pricing and 

normal deviations in the assumptions used to develop the project costs; however, the contingency is 

likely not adequate to cover significant deviations from the project assumptions or major changes in 

market conditions. Deviations that may cause the project costs to exceed the estimated costs inclusive of 

contingency include excessive inflation (>3%), extreme shortage of qualified labor, extreme shortage of 

qualified construction contractors, change in contracting approach, and other similar changes. Such 

changes may be reflective of a moderate to high amount of new power plant or industrial plant 

construction or plant environmental retrofits. 

6.5 SUMMARY COST ESTIMATE 

The capital cost estimate developed for the East Bend Water Redirection Project is contained in Appendix 

K. 

6.6 SUMMARY COST ITEM DESCRIPTION 

The cost estimate is based on the multiple contracting approach defined in Section 4.0 - Contracting 

Approach. Additional mark up costs have been included for equipment, labor and material assumed 

subcontracted. 

The contracting approach was developed concurrently with the cost estimate. 

6.6.1 Mechanical & Electrical Equipment 

The equipment supply includes the procurement of all major equipment. The equipment installation 

includes the receiving, initial inspection, and erection of all equipment. Installation of vendor pipe 

supplied with the equipment is included with the equipment scope. 
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The civil scope of work includes site preparation along with construction laydown areas and craft parking. 

The civil scope of work also includes digging the trenches for all underground piping and electrical duct 

bank. Site finishes such as stone and asphalt are included. Estimate assumes waste spoils disposed on­

site. 

6.6.3 Deep Foundations, Concrete 

The foundation scope of work includes piling, structural excavation and backfill as well as concrete work. 

The quantities include concrete for all equipment foundations, building slabs, stair and door pads, stoops 

etc. This scope also includes the structural excavation and backfill required for foundation installation. 

6.6.4 Structural Steel & Misc. Metals 

The structural steel scope of work includes structural supporting steel and pipe rack steel. Pre-engineered 

building steel is included in the architectural scope. Miscellaneous metals such as platforming, grating 

and handrail are included. 

6.6.5 Architectural & HVAC 

The architectural scope of work includes the supply and installation of pre-engineered buildings and 

siding/roofing of miscellaneous structures. This also includes the supply and installation of primary and 

secondary framing, walls, plumbing, building insulation, windows, doors, flashing, gutters, and building 

finishes. HV AC equipment supply and installation is included as necessary. Fire Protection/detection is 

included. Enclosure and building power, lighting, and communication are included in this scope section 

of the estimate. 

6.6.6 Painting & Coatings 

The painting scope of work currently includes touch up painting as well as chemical resistant coatings. 

The painting and interior finishes of the buildings are included in the architectural scope and shall be per 

Duke Standards. All structural steel is estimated to be galvanized. Pipe is to be supplied shop primed 

with costs included for field touchup and labeling. 

6.6. 7 Piping 

The piping scope of work includes underground and above ground piping supply and installation. The 

piping scope covers purchase of pipe, fittings, flanges, valves, specials, bolt-up kits, supports and pre­

fabricated pipe not furnished by equipment suppliers. The piping scope of work does not include 

underground pipe trenches (civil scope), heat trace (electrical scope), insulation (insulation scope), and 
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cathodic protection (mechanical scope), touch up painting (painting) or pipe labeling (painting). The 

piping scope of work does include hydro-testing and applicable non-destructive evaluation (NDE). 

6.6.8 Insulation 

The insulation scope of work includes furnish and installation of thermal, personnel protection, and freeze 

protection insulation and cladding. This includes purchased or vendor provided equipment and piping 

insulation required. The insulation scope does not include any soundproofing insulation or building 

insulation. Building insulation is included with the architectural scope. 

6.6.9 Electrical 

The electrical scope of work includes the supply and installation of underground and above ground 

wiring, conduit, cable, and tray. The electrical scope also includes the supply and installation of the 

smaller transformers, panelboards, heat trace, security systems, communications systems, lightning 

protection, and grounding. Temporary construction power system installation is included in the electrical 

scope as well. Duct bank excavation, concrete, and backfill construction is included in the civil scope of 

work. 

6.6.10 Instrumentation & Controls 

The instrumentation scope of work includes supply of equipment non-vendor supplied instruments and 

installation of all loose shipped instruments as well as stands, tubing, calibration costs. Installation utilizes 

a mixed crew mix of electrical and mechanical craft. DCS equipment included in the major equipment 

section. 

6.6.11 Miscellaneous Direct Scope 

There are many miscellaneous scope items included as well. These include underground investigation, 

pilot trenching, survey, construction testing, heavy construction equipment, heavy haul, and craft startup 

support labor. Scaffolding costs are included in the wage rate buildup by craft. 

6.6.12 Indirect Scope 

Indirect scope includes construction management, engineering, startup & commissioning as well as 

escalation, warranty, bond, and insurance costs. The construction management estimate is based on a 

preliminary staffing plan and project execution schedule. The engineering estimate is based on a labored 

task item buildup of required design information to support the project. The startup estimate is based on 

the execution schedule as well as estimated costs for tasks such as first fills, plant checkout and training 

support. Warranty costs have been included for the implementation and coordination of warranty claims. 
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Bonds for applicable subcontractors and vendors have been included. No costs have been included for 

additional BWM project securities such as LOC (letter of credit) or parent guarantees. 

6.6.13 Owner Costs 

Owner costs include preliminary geotechnical reporting and pile testing performed during the project 

development stage. Owner contingency is included. 

6. 7 LIMITATIONS AND QUALIFICATIONS 

Estimates and projections prepared by Bums & McDonnell relating to schedules, performance, 

construction costs, and operating and maintenance costs are based on our experience, qualifications, and 

judgment as a professional consultant. Since Bums & McDonnell has no control over weather, cost and 

availability oflabor, material and equipment, labor productivity, construction contractor's procedures and 

methods, unavoidable delays, construction contractor's method of determining prices, economic 

conditions, government regulations and laws (including interpretation thereof), competitive bidding and 

market conditions or other factors affecting such estimates or projections, Bums & McDonnell does not 

guarantee that actual rates, costs, performance, schedules, etc., will not vary from the estimates and 

projections prepared by Bums & McDonnell. 

* * * * * 
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Memorandum BURNS~SDONNELL 

Date: July 25, 2016 

To: Joseph Potts, Dan Hartmann, and Adam Deller, Duke Energy 

From: Karen Burchardt, Burns & McDonnell 

Subject: Duke East Bend - Evaluation of Retention Basin Design Options 

The program-wide design for the Duke Water Redirection Project includes a primary retention 
basin followed by secondary retention basin. Per Duke Energy's (Duke's) request, Bums & 
McDonnell (BMcD) has evaluated three scenarios for the East Bend retention basins: 

• The program design of the primary basin and the volume of the entire secondary basin 
• Eliminating the primary basin 
• Optimizing the secondary basin 

For each scenario, BMcD looked at two design cases: (A) Design process flows and total 
suspended solids (TSS), and (B) a 25-year rain event. In each case, the target TSS at the effluent 
of the secondary basin (Outfall 001) is 80% of the permit limit (0.80 * 30 mg/L), or 24 mg/L. 

BMcD updated the particle settling model to reflect the secondary settling basin sizing shown in 
the 60% design drawings. The model was also updated to reflect recent information provided by 
United Conveyor Corp (UCC) on the submerged flight conveyor (SFC) overflow volume and 
TSS. Initial data from UCC indicated that the SFC overflow was 200 gpm and 110 mg/L TSS. 
More recent data from UCC estimates that this stream will be 400 gpm and 1,000 mg/L TSS. 
Lastly, the model was updated to reflect elimination of the primary basin. 

RESULTS 
Two flow cases were evaluated. The model inputs for Case A included a retention basin inlet 
flow of 4,813 gpm and inlet TSS of 24 7 mg/L, which reflect the combined design/peak process 
flows to the new retention basin. The model results for Case A are summarized in Table 1. 

Table 1. Peak Process Flows and Peak TSS 

Inlet Total Solids TSS at Solids Solids Total 

Flow Entering Secondary Removal Removal Solids Solids 

Rate System Discharge Primary Secondary Removal Discharged 

(MGD) (tpd) (mg/L) (tpd) (tpd) (tpd) (tpd) 

Program Primary Design+ 

Entire Secondary 6.93 7.lS 34.5 1.93 4.22 6.15 1.00 

No Primary+ Entire 

Secondary 6.93 7.15 34.5 N/A 6.15 6.15 1.00 

No Primary+ Optimize 

Secondary for 24mg/L TSS N/A N/A N/A N/A N/A N/A N/A 
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The model inputs for Case B included a retention basin inlet flow of 5, 124 gpm and inlet TSS of 
254 mg/L, which reflect the combined design/peak process flows to the new retention basin, plus 
the estimated flows and TSS from a 25-year, 24-hour rain event. The model results for Case B 
are summarized in Table 2. 

T bl 2 P kP a e . ea rocess Fl ows, 25 -year R. E t d P kTSS am ven an ea 
Inlet Total Solids TSS at Solids Solids Total 

Flow Entering Secondary Removal Removal Solids Solids 

Rate System Discharge Primary Secondary Removal Discharged 

(MGD) (tpd) (mg/L) (tpd) (tpd) (tpd) (tpd) 

Program Primary Design+ 

Entire Secondary 7.38 7.81 37.2 2.03 4.63 6.66 1.15 

No Primary+ Entire 

Secondary 7.38 7.81 37.2 N/A 6.66 6.66 1.15 
No Primary+ Optimize 

Secondary for 24mg/L TSS N/A N/A N/A N/A N/A N/A N/A 

The increase in discharge TSS compared to results presented in the Water Redirect Design Basis 
memorandum (Revision C dated June 7, 2016) is due to the updated flow and TSS associated 
with the SFC quench water. This updated information was recently provided by UCC. Note that 
for both Case A and B, polymer will be required to reduce outlet TSS below the 24 mg/L target. 

Note that in both Case A and B, elimination of the primary basin had no effect on overall solids 
removal. The TSS at Outfall 001 does not change due to elimination of the secondary basin. 
Removing the primary basin from the design does increase the rate of solids buildup in the 
secondary basin. If the primary basin is removed from the design, the time frame for 2 feet of 
sludge to accumulate in the bottom of the secondary basin decreases from 14.6 years to 10.l 
years. 

As the target TSS cannot be achieved in any case evaluated (with or without a primary retention 
basin, Case A or Case B, with or without storm water flows), BMcD did not evaluate the 
performance of a smaller secondary retention basin. 
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CONCLUSIONS 
Based on the results of the analyses described above, BMcD recommends Duke consider 
deviating from the program approach and remove the primary basin at the East Bend Station. 
This is a feasible option if Duke is comfortable with the faster accumulation of solids in the 
secondary basin. Retaining the primary basin in the design approach does not aid the overall TSS 
removal and would not mitigate the polymer requirement. The secondary settling basin will have 
a working depth of approximately 20', so the basin is not limited to 2' of solids buildup. BMcD 
believes it could be difficult to justify the additional capital and operation and maintenance 
(O&M) expenses of the primary basin in the Certificate of Public Convenience and Necessity 
(CPCN) review. 

Additionally, BMcD's modeling shows that there is not enough margin to optimize the 
secondary settling basin footprint. The model results estimate that the TSS target of 24 mg/L at 
Outfall 001 will be exceeded for both Case A (design process flow and TSS) and Case B (25-
year rain event). For both of these cases, the entire footprint of the secondary settling basin aids 
with settling and polymer will still be required to reduce outlet TSS below 24 mg/L. 

Note that the SFC quench water is modeled to be a significant source of fines going to the 
holding basin/retention basin system. Further investigation into treating this stream could be 
made. However, these fines have always gone to the existing Ash Pond as they are part of the 
bottom ash sluice water. Enough of these fines are currently settling out so that the TSS limit is 
not exceeded. The settling model discussed in this report is a design tool, and is therefore 
conservative. Also note that the SFC quench water flow rate and TSS loading provided by UCC 
is a worst-case estimate. 

Based on this analysis, BMcD recommends that Duke proceed with eliminating the primary 
basin from the East Bend design and maintain a secondary basin size of 36.5 acres. 

Please let me know if you have any questions or comments on the design of the East Bend 
settling basin. 

KEB/keb 

cc: John Wentz, Power Engineers 
Rick Samuelson, Burns & McDonnell 
John Leach, Burns & McDonnell 
Douglas Randall, Burns & McDonnell 
Lars Ellingson, Burns & McDonnell 
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Executive Summary 

This document provides the design basis for the water redirects associated with ash pond closures at the 

Duke Energy coal-fired facilities in Indiana, Kentucky, and North Carolina. The function of the ash pond 

for non-ash sluice water flow processing will be replaced with a combination of a retention basin and a 

holding basin. The retention basin will treat normal process flow and industrial rainwater runoff, except 

for coal yard runoff. The holding basin will treat coal pile runoff and periodic outage maintenance flows. 

The retention basin will be designed for continuous flow through. The retention basin will consist of two 

primary basins for settling larger solids (greater than approximately 20 micron) and one secondary basin 

for settling of smaller solids. The primary basin will have an inlet chemical feed system for adjusting 

influent pH and adding polymer for enhancing settling of suspended solids. An outlet chemical feed 

system will be provided for adjusting effiuent pH to meet permit discharge parameters. The need to 

chemical feed will be a function of influent water quality. It is anticipated that chemical feed may not be 

required under normal influent condition, but will be required during high flow, high total solids or high 

small particle size influent events. Although instrumentation will be provided to automate the chemical 

feed system, it is anticipated that optimizing chemical feed will require operating experience. 

The holding basin will be designed for batch processing of high volume flows. It will be designed to hold 

coal pile runoff from the 25-year 24-hour rainfall event or maintenance flows (air heater and economizer 

washes). The basin will not be size for holding the combined rainfall and maintenance volumes, as it is 

not anticipate that both event would occur simultaneously and sizing for both would approximately 

double the basin size. The holding basin will have a chemical feed system for adjusting pH and adding 

polymer to enhance settling. It is anticipated that r_ainfall and maintenance volumes will need to be held 

in the holding basin one to two weeks for treatment before being evacuated at a slow rate over an 

approximately 3 day period to the retention basin inlet. 

Process wastewater flow rates, suspended solids concentrations, and solids particle size distribution were 

determined using existing plant water balances, field investigations, literature search, and sampling. The 

data across all sites were used to characterize the suspended solids concentrations for plant drain streams, 

and a common design basis was used for all sites for common plant drains process wastewater. Site 

specific criteria was used to adjust the program solids characteristics where applicable. Various storm 

events were considered in sizing the retention basin. 
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Retention basin inlet and outlet structure design features and the holding basin floating suction conceptual 

design have been developed and included in the design basis document. The retention and holding basin 

chemical feed system conceptual designs have also been included in the document. 

A mathematical model was developed to size the retention basin and holding basins using the process 

flows, storm water flows, and solids characteristics described above. Multiple cases were run for each 

project site. The design basis for the retention basin and holding basin and the recommended basin sizes 

are summarized in the following tables. 
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Table 1-1 Retention Basin Design Summary 

Stream Allen Marshall Rogers Roxboro 
Belews 

Mayo cayuga 
Creek 

Design Process Flow (gpm) 2,500 4,400 6,700 5,900 4,600 2,500 2,600 

Inlet TSS (ppm) 118 125 170 104 107 143 149 

Primary Basin Size (acres) 0.70 0.70 0.70 0.92 0.92 0.92 1.10 

Secondary Basin Size (acres) 7.5 7 7.0 10 10 5 11.5 

Estimated Basin Outlet TSS (ppm) 26 37 71 28 23 30 27 

Natural Settling in Primary, 
565 350 317 380 486 544 560 

days to fill 2 feet of sludge 
All Solids Settled in Primary, 

317 182 107 207 244 357 353 
days to fill 2 feet of sludge* 
Natural Settling in Secondary, 

21 10 4.4 14 15 16 27 
years to fill 2 feet of sludge 

* This case represents the impact of polymer and assumes all solids are collected in the primary basin. 

Table 1-2 Holding Basin Design Summary 

Stream Allen Marshall Rogers Roxboro 
Belews 

Mayo 
Creek 

Total wash volume, total Mgal* 2.5 3.5 3.5 3.5 3.5 3.5 

Wash duration, hours 16 16 16 16 16 16 

Process flow volume captured with washes, 
1.2 2.2 3.2 2.8 2.2 0.5 

Mgal 

Process + Wash, Mgal 3.7 5.7 6.7 6.3 5.7 4.0 

Coal Pile Runoff, Mgal 2.3 4.5 4.3 0.0 6.6 3.5 

Holding Basin Size 
3.8 6.0 7.0 6.6 6.9 4.2 

(21"eater of two+ 5% margin), Mgal 

% of holding basin due to orocess flows 31.7% 38.6% 47.7% 44.4% 0.0%** 12.1% 

*Wash volume includes air heater wash, boiler wash and economizer wash. This excludes a precipitator wash. 
** The coal pile runoff is the driver of the holding basin size. 
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Introduction 

To facilitate the closure of existing ash ponds at their coal-fired facilities in Indiana, Kentucky, and North 

Carolina, Duke Energy (Duke) proposes to redirect current process wastewater and industrial storm water 

to a new retention basin to be constructed at each site unless site specific conditions dictate the use of 

another method to collect and treat wastewater prior to discharge. To provide a consistent program 

design basis key Water Redirects (WR) and Retention Basin (RB) design parameters need to be 

established. This document summarizes these design parameters and associated recommendations. · 

A. Background 

The closure of existing ash ponds will require industrial storm water and process flows to be re-routed to 

a new RB at each of the Program sites. Comprehensive site water balance studies have been completed 

by Duke for the North Carolina sites and have been developed by Burns & McDonnell (BMcD) for the 

Kentucky and Indiana sites. The water balances provide flow information for the WR. Duke and BMcD 

have conducted meetings to discuss wastewater streams to be routed to the RB, pretreatment needs and 

the RB facility design concept. The intent, to the extent possible, is to develop a consistent design 

approach across the Duke fleet. Some variances may be required on a plant by plant basis, based on site 

specific constraints or special requirements. This document establishes the WR design basis. 

The flow basis for the WR and RB design is based on the most current plant water balances which 

quantify the plant maximum process water and storm water streams. Maximum process water flows have 

been confirmed by Duke personnel and used as the design basis, except where short term infrequent 

maintenance flows have been identified in which case average flows were used. 

Non-contact storm water which currently flows to existing surface runoff and outfall(s) will not be 

collected and re-directed to the new RB. Non-contact storm water will gravity drain as it does currently 

to existing site drainage. Where it is not practical to separate non-contract storm water from process 

wastewater or industrial storm water, it will be redirected to the new RB. 

Flows such as the coal pile runoff and air heater wash flows will be directed to a separate holding basin 

(HB) for pH neutraliz.ation and solids settling prior to transfer into the RB. If other industrial storm water 

runoff flows can be conveniently directed to the HB, these flows will be directed to the HB, otherwise 

they are directed to the new RB. 
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Ill. WATER REDIRECT DESIGN PARAMETERS 

A. General 

An analysis of the various process wastewater flows and industrial storm water flows was performed to 

determine alternatives for treatment prior to discharge. Table 11-1 lists the various process wastewater 

and industrial storm water flows and generally characterizes the types of contaminants that are likely to be 

present in the various streams. 

Table 11-1 Process Wastewater Streams 

Potential Contaminants 
Stream Coal Ash Lime- Gypsum/ Oil& Other Notes 

Fines stone FGD Solids Grease 
Plant drains x x x x 
Coolin2 tower blowdown x 
Raw water treatment plant x High TDS, high 
drains TSS 
FGD wastewater x High TDS, high 
treatment plant effluent TSS 
Sanitary treatment plant x 
effluent 

Potentially low pH, 
high TSS, small 

Air heater wash x average particle 
size, and includes 
trace metals* 

Boiler fire side wash x Includes trace 
metals* 
Potentially low pH, 

Coal pile runoff x high TSS, and 
small average 
particle size 
High TSS, and 

Limestone pile runoff x small average 
particle size 
High TSS, small 

Gypsum stack out runoff x average particle 
size, and includes 
trace metals* 
High TSS, small 

Fly ash silo runoff x average particle 
size, and includes 
trace metals* 

Landfill leachate x Includes trace 
metals* 

Landfill runoff x 
*Trace metals are noted for reference. The basins are not designed to remove trace metals. 
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B. Solids Characteristics 

Particle density and particle size are critical parameters for predicting settling characteristics for solids. A 

review of public information, EPRI reports, and plant data was performed to establish solids density 

design criteria for the program, which are presented in Table 11-2. 

Table 11-2 Solids Specific Gravities 

Parameter Specific Gravity 
Coal Fines 1.4 
Fly Ash 2.0 
Bottom Ash 2.0 
Gvosum 2.0 
Limestone 2.0 
Other 2.0 

There is limited total suspended solids (TSS) and particle size distribution (PSD) information on power 

plant solids. A sampling program was implemented to obtain information on solids concentration in the 

various waste streams and to determine particle size distribution of the solids. Multiple rounds of 

wastewater sampling were performed at Cayuga, Gibson, and East Bend. In addition, sampling has been 

performed at the Carolina project sites. A summary of Bums & McDonnell conclusions is provided 

below in Table 11-3. Refer to Exhibit A for a summary of the results of the TSS and PSD studies. 

Table 11-3 Total Suspended Solids and Particle Size Distribution 

Parameter TSS PSD 
(mg/I) (% less than S 

micron) 
Coal Pile Runoff(} yr) 400 60 
Fly Ash Runoff(! yr) 135 20 
Gyosum/Fixation Runoff(! yr) 4000 50 
Limestone Runoff(l vr) 4000 50 
Non-Contact Storm Water (I yr) 155 20 
General Plant Drains 150 30 
Cooling Tower Blowdown (River 210 45 
Water Makeuo) 
Cooling Tower Blowdown (Lake 50 (Note 1) 45 
Water Makeup) 
Air Heater Wash (Low Volume) 1200 45 
Air Heater Wash (Hijth Volume) 500 45 

Note 1 - Industry standard for film fill cooling tower, the TSS of the one 
actual test was approximately 8 mg/I 

C. Retention Basin Inflow 

A mathematical model was developed to estimate the process wastewater characteristics that require 

treatment in the RB. The various process wastewater streams and corresponding total suspended solids 
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concentrations are combined in the model to estimate the consolidated process wastewater stream that is 

expected to be directed to the RB. Using the consolidated process wastewater stream and the design 

criteria established above, preliminary RB sizes were estimated. 

It was determined that the sizes of the RBs were being significantly impacted by the coal pile runoff and 

the air heater washes, because these streams tend to have the smallest particles and the greatest 

concentration of total suspended solids. When coal pile runoff and air heater wash wastewater are 

removed from the RB consolidated process wastewater influent, the RB sizes can be significantly 

reduced. Based on the initial RB sizing results, it was determined that the coal pile runoff and air heater . 

wash wastewater should be segregated from the balance of the process wastewater flow. A holding basin 

is recommended to store coal pile runoff and other process waste streams that may be difficult to treat in 

the RB. The holding basin will be designed to allow additional time to settle solids. Holding basin 

effluent would then be directed to the RB after suspended solids have had time to settle. In addition to 

solids settling, the holding basin will allow for a more controlled chemical treatment process, as coal pile 

runoff and air heater wash may require significant quantities of neutralization chemicals to maintain 

acceptable pH conditions. 

Where site conditions allow, a primary basin could be utilized as a holding basin. In this circumstance, 

the primary/holding basin may be larger than the other primary basin to store the necessary volume. The 

primary/holding basin would only be intended to be utilized as a primary basin when the other primary 

basin needs to be cleaned out and maintenance washes or storms are not expected. Further design criteria 

for the holding basin is described in Section IV. 
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The RBs will be designed to handle both normal plant flows and the range of anticipated flows (minimum 

and maximum flows). Refer to Exhibit F for details on the flow basis. The RB will provide treatment to 

adjust the water pH, as well as remove suspended solids to acceptable levels prior to discharging to a new 

RB outfall. The RB outfall will be either an internal or external located outfall, and the location of the 

outfall will be determined specifically for each project. Unusual flows from periodic plant maintenance 

activities, which can contain solids that cannot be effectively treated in the RB, will be directed to a 

holding basin to remove these constituents prior to discharge to the RB. This section addresses the design 

basis and features of the RB system. Requirements for special streams identified as requiring 

pretreatment are addressed in Section VII. 

A. Retention Basin Design Criteria 

The Program design for the RB includes two I 00% primary settling basins for the removal of larger 

suspended solids. From the primary settling basins, the water will overflow to a secondary settling basin 

to provide for additional settling of finer suspended solids. Water pH adjustment will be accomplished by 

mixing the appropriate caustic with the incoming water to the RB. Provisions will be included in the 

design to allow polymer addition to enhance suspended solids settling, if required. Additional chemical 

feed capabilities will be provided upstream of the RB effluent outfall to provide for final pH adjustmeJ]t 

of the discharge (acid and caustic), if necessary. Effluent from the RB will be monitored to verify permit 

discharge limits are being met. 

1. Retention Basin Design Criteria 

a. The basins will be sized based on the following influent: 

Duke Energy 

1) Flow: Three hour maximum flow for process (non-storm related) 

2) The standard primary basin will be based on the following criteria under design process 

flow conditions: 

• Allow for loader and truck access for solids removal. 

• Settling of particles 10-20 microns and larger. 

• Achieve approximately 2 hours residence time. 

• Allow for 2 feet of solids accumulation prior to cleaning. 

3) The secondary basin sizing will be based on achieving the following targets in order of 

priority: 

• Priority I - Stay within available footprint space. 

IV-1 Burns & McDonnell 



Water Redirects Design Basis Draft C 

EXHIBIT7 
Page 50 of 157 

Retention Basin 

• Priority 2 - Achieve a minimum of 6 hours residence time during a 25-year storm to 

allow effective settling with polymer, if required. 

• Priority 3 - Allow for 2 feet of solids to settle across the basin over at least 10 years 

and preferably, 20 years. 

• Priority 4 - Achieve current permit TSS limits without polymer addition with only 

design process flows (based on influent characteristics defined in this document). 

• Priority 5 - Achieve current permit TSS limits without polymer assuming a 1-year 

storm and design process flows (based on influent characteristics defined in this 

document). 

• Priority 6 - Achieve current permit TSS limits without polymer assuming a 25-year 

storm and design process flows. 

4) Design temperature for solids settling determination: 33°F 

b. Assumed basin effluent limits are as follows. Plant specific requirements are listed in 

Exhibit B. 

I) TSS - less than 30 ppm monthly average, except where noted otherwise in Exhibit B. 

2) pH-6to 9 

3) The RB relies on upstream oil water separators to remove oil from plant drains collected 

in oil contaminated areas. An oil skimmer will be provided to prevent floating oil from 

entering the secondary basin. 

Design criteria for each of the above features/requirements is described below and depicted on the 

attached Exhibit C: 

2. Primary Settling Basins 

a. Two equally-sized primary settling basins or cells, will be provided. 

b. The primary settling basin is expected to settle out particles greater than approximately 20 

micron and provide access for maintenance equipment to remove the accumulated solids. 

c. The primary settling basins will not be a CCR impoundment per Duke Energy's direction. 

The primary settling basin features outlined in this document have been developed in 

collaboration with Duke. 

d. Flow to the primary settling basins will be directed by an inlet box with two discharge sluice 

gates (refer to SKC-018 in Exhibit C). The sluice gates will be capable of channeling the 

flow to either of the primary basins. 
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e. A ramp accessible for a front end loader, dump truck or vacuum truck will be provided into 

each primary settling basin. 

f. A partition berm will separate the primary and secondary basins. Weir elevations will be set 

to maintain normal pool elevations in the primary basin (refer to SKC-017 in Exhibit C). 

g. Floating and fixed surface oil skimmers will be incorporated in the outlet weir structure 

design of each primary settling cell to minimize the potential for any oil in the primary basins 

from entering the secondary basins. The floating skimmers can incorporate an oil absorbent 

boom. The fixed skimmer will consist of an under flow wall (refer to SKC-017 in Exhibit C). 

Floating oil can also be removed by temporary oil removal equipment. 

h. The basin will have a Geosynthetic Clay Liner (GCL) for leak prevention along with a 

granular protective cover over the liner system. Multiple layers of geosynthetic fabric will be 

utilized to protect the liner. Reinforced concrete pavement will be placed over the protective 

cover of the GCL. A 3 feet high stem wall will be installed at the base on the interior dike to 

prevent damage to the dike liner from cleaning operations. Refer to SKC-017 in Exhibit C. 

i. The side slopes will have riprap protection from wave action. 

j. The following general basin geometry criteria will be used: 

1) Space for settled sludge: 2 feet (may vary by site) 

2) Minimum liquid depth above solids: 4 feet 

3) Free board 

Wave action: 2.5 feet 

Rainfall: 0.5 feet 

Surge volume: 1-3 feet (varies based on site runoff surge requirements) 

k. Provisions for temporary pumps to dewater for periodic solids removal will be provided in 

each cell. The inactive cell will be dewatered into the active cell. Based on the expected inlet 

solids loading, it is anticipated that solids removal will be required once every six months to 

two years per primary basin. The solids removal frequency will vary from site based on inlet 

solids loading and if polymer is typically used. 

I. Characteristics of the solids are assumed to be 20% solids. The wet settled solids are not 

expected to meet the paint filter test or TCLP standards. Once the selected primary basin is 

removed from service and the water in the basin is directed to the second operating primary 

basin via temporary dewatering pump, the solids will likely need to be piled to facilitate 

drying. Once the solids are allowed to dry over a few days, the solids are expected to pass a 

paint filter test and TCLP standards. Testing during the initial basin solids removal activities 

should provide operating personnel with information to make the final determination 
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regarding the paint test and TCLP standards. Refer to Primary Basin Cleaning Process -

Exhibit D for a description of the dewatering and solids removal process. 

3. Secondary Settling Basin 

a. The secondary settling basin will be a single cell and designed to minimize recirculation 

allowing positive directional flow through the basin channel. The basin geometry will be 

designed to maximize fine particle settling. If site and design configuration allows, the inlet 

and outlet may be located at the same end of the basin. This will allow common inlet and 

outlet chemical feed systems. 

b. The secondary basin will not be a CCR impoundment and will have a GCL liner for leak 

prevention along with a granular protective cover over the liner system. Multiple layers of 

geosynthetic fabric will be utilized to protect the liner. Flexible geomembrane liner such as 

High Density Polyethylene (HOPE) liner is not recommended because it is susceptible to 

puncturing, resulting in leaks. Bottom of basin will not have concrete for access. 

c. The following general basin geometry criteria will be used: 

1) Space for settled sludge: 2 feet (may vary by site) 

2) Minimum liquid depth above solids: 4 feet 

3) Free board 

• Wave action: 2.5 feet 

• Rainfall: 0.5 feet 

• Surge volume: 1-3 feet (varies based on site runoff surge requirements) 

• Spillway: 1.0 foot 

d. Characteristics of the solids are assumed to be 20% solids. Based on the secondary basin 

inlet solids loading, the secondary basins are expected to store solids for a minimum of 10 

years before removal of the solids is required. 

e. Width: will not exceed 250 feet to prevent short circuiting. 

4. Inlet and Outlet Chemical Treatment and Monitoring Capabilities 

a. The following primary basin inlet monitoring will be provided 

1) Flow 

2) pH/Temperature 

3) In process Total Suspended Solids 

b. The following secondary basin outlet monitoring will be provided: 

1) Flow 
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2) pH/Temperature 

3) In process Total Suspended Solids. 

c. All monitoring will be transmitted to the plant DCS. All chemical feed controls will be from 

the plant DCS. 

d. The following primary basin inlet chemical treatment facilities will be provided. 

1) Polymer, to assist in the settling of solids 

2) Caustic, for pH control 

3) Spare for a future chemical feed system. 

e. The following secondary basin outlet chemical feed systems will be provided: 

1) Acid, for pH control 

2) Caustic, for pH control 

5. Secondary Basin Discharge 

a. Outlet structure: 

l) The concrete outlet structure in the secondary basin will incorporate a fixed weir to 

maintain the basin water level. Effluent in the outlet structure will be monitored as 

described above. 

2) Chemical feed system may also be incorporated at this location. 

b. Outlet Discharge: 

1) Gravity drainage from the basin outlet structure will be used where feasible. The gravity 

discharge pipe will be sized based on the design inflow, pipe hydraulics, and throttled 

with a motor operated butterfly valve as required to support required residence time 

during storm events. 

2) If pumped discharge is required, then 3 x 50% constant speed pumps will be provided 

based on the basin design inflow, pipe hydraulics and throttled with a motor operated 

butterfly valve as required to support required residence time during storm events. 

c. Emergency Overflow Spillway: 

Duke Energy 

1) An emergency overflow spillway will be incorporated along the basin outlet side of the 

berm to pass flows beyond the 25-year, 24-hour design storm. The spillway will appear 

as a depression notch at the top of the berm. Overflow from the spillway structure will 

convey to the existing natural drainage way. The spillway crest will be set about 1-foot 

below top of the berm. This will allow the basin spillway to pass 100-year, 24-hour 

storm. The spillway will be constructed of concrete at the top of the berm and riprap on 

the outside of the berm. Refer to SKC-017 in Exhibit C for additional details. 
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The holding basins will be designed to collect coal pile runoff and outage maintenance process 

wastewaters, allow for extended pH adjustment and solids settling time. The holding basin contents will 

be pumped to the RB for final treatment and discharge. The following provides general guidelines for 

holding basin designs. However, each site will consider specific needs and include a site specific design. 

A. Holding Basin Design Criteria 

The holding basin will allow wastewaters with fine solid particles to be collected for extended retention to 

facilitate solids settling to reduce solids loading on the RB. It will also incorporate means to adjust pH. 

1. Holding Basin Influent: 

a. Volume: the greater of 25-year storm event for the coal pile runoff or the maximum expected 

maintenance wash volume and simultaneous process flow, plus 5 percent margin. See 

Section VI-B for additional details. 

b. Minimum free board for the holding basin is 3 feet from the top of berm to normal operating 

water level. 

c. Minimum solids storage in bottom of basin is 2 feet. 

d. The holding basin will include two vacuum truck unloading structures (refer to SKC-017 in 

Exhibit C). 

2. Holding Basin Treatment: 

A hydrated lime system and a polymer system at the holding basin are recommended. If the holding 

basin is near the primary basin the source of polymer may be a common system with the primary basin. 

These systems are recommended to reduce the cost of pH adjustment, provide the flexibility to potentially 

control iron and copper in the holding basin, and to decrease the time required to settle solids in the 

holding basin. 

a. A hydrated lime feed system is recommended to adjust the pH of the holding basin contents. 

Duke Energy 

This system would be comprised of a hydrated lime silo, and an agitated reaction tank with at 

least 15 minutes of residence time. The holding basin effluent pumps will be used to 

circulate the holding basin contents from one end of the basin to the other. Lime will be 
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combined with circulated water in a reaction tank which will gravity discharge back into the 

holding basin. 

b. Polymer addition is recommended to decrease the settling time required in the holding basin. 

Ideally, the polymer system would allow for introduction of polymer either in the reaction 

tank or at the holding basin pump discharge. Injecting polymer in the reaction tank would 

optimize the effectiveness of the polymer by allowing for pH adjustment prior to injection 

and polymerizing both the pumped solids and created solids from the lime reaction in a single 

pass through the reaction tank. The secondary polymer injection location at the pump 

discharge is recommended if the contents of the holding basin need to be transferred to the 

primary basin before all of the solids have settled. Injecting the polymer at the holding basin 

pump discharge will maximize the potential polymer effectiveness under these conditions and 

reduce the risk of basin upset conditions. 

3. Holding Basin Construction: 

a. The holding basins will not be CCR impoundments. 

b. A ramp accessible for a front end loader, dump truck or vacuum truck will be provided into 

each settling basin. 

c. The basin will have a Geosynthetic Clay Liner (GCL) for leak prevention along with a 

granular protective cover over the liner system. Multiple layers of geosynthetic fabric will be 

utilized to protect the liner. Reinforced concrete pavement will be placed over the protective 

cover of the GCL liner. A 3 feet high stem wall will be installed at the base on the interior 

dike to prevent damage to the dike liner from cleaning operations 

4. Holding Basin Discharge 

a. Wastewater from the holding basin will be transferred to the primary settling basin using an 

effluent pumping system with a floating suction to allow the basin to be evacuated from the 

top down as solids settle, refer to SKC-018 in Exhibit C. 

b. Two 100% pumps located on the basin dike will allow effluent to be either directed to the 

primary basin inlet or recycled back to the holding basin if supplemental chemical treatment 

is required. 

c. Where practical the basin will be provided with a gravity overflow to the primary basin. 

5. Vacuum Truck Structure 

a. The vacuum truck unloading structure will be located at the top of the holding basin berm. 
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b. The structure will be sized for two single-tank, tandem-axle vacuum trucks. The volume of 

this structure is to be determined based on site requirements for truck unloading during 

outages. 

c. The structure will have a sloped bottom and walls on two sides. Refer to SKC-017 in Exhibit 

c. 
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VI. RETENTION AND HOLDING BASIN SIZING 

A. Retention Basin Sizing 

Bums & McDonnell evaluated multiple scenarios to estimate the retention basin size for each site. All 

scenarios include the design process flows. Additional scenarios included reviewing the impact of a 

25-year, 24-hour storm; a I-year, 24-hour storm; including wash streams (air heater, boiler, etc); 

including coal pile runoff; post basin blend of FGD effiuent or cooling tower blowdown. These scenarios 

were evaluated to estimate the basin size necessary to achieve the site specific current permit TSS limits 

(with and without margin). 

Based on these results the following are determined to be generally applicable across all sites. 

I) Outage maintenance wash streams and coal-pile runoff will not naturally settle to 

acceptable TSS discharge rates within the maximum allowable basin at any site. The 

particle density and size of coal pile runoff solids make it difficult to settle even with 

polymer, and chemical neutralization would require high volumes of caustic. The small 

particle size and high TSS of outage maintenance wash water would require polymer for 

settling and increase risk for solids carry over in addition to requiring high volumes of 

caustic for neutralization. 

2) During significant storm events, very few sites will achieve acceptable TSS discharge 

rates within the maximum allowable basin at any site (Priority 5 & 6). Rain sensing 

instrumentation with polymer addition will be required to meet current permit TSS limits. 

3) The Midwest East Bend and Gibson sites that plan to build up to the required basin size 

in phases will likely require continuous polymer addition until the final basin phase is 

fully developed. 

1. Primary Basin 

The general principal is to include 2xI00% primary basins that are approximately 0.92 acres (80' x 500'). 

This size has been selected not only to achieve primary settling, but to also provide necessary space to 

allow effective clean out. At sites where a holding basin could fit at the inlet of the secondary basin, a 

single primary could be utilized with a larger combined primary/holding basin. To determine settling and 

solids build up in the basin, evaluations are based on a single primary basin in-service. Table VI-I 

through Table VI-3 summarize the recommended primary basin for each site including (under design 
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process conditions): size, estimated composite inlet TSS, the tons per day of solids accumulation, and the 

retention time. 

Table Vl-1 Carolina West Primary Basins 

Parameter Allen Marshall Rogers 

Primary Basin Size (acres) 0.70 0.70 0.70 

Design Process Flow (gpm) 2,500 4,400 6,700 

Inlet TSS (ppm) 118 125 170 

Solids Accumulation (tpd) 0.8 1.2 1.3 

Retention Time (hrs) 6.3 3.5 2.3 

Due to site space constraints, the primary basins in the Carolina West region are slightly smaller 

(80'x400') than the ideal preferred primary basin design (80'x500'). 

Table VI-2 Carolina East Primary Basins 

Parameter Belews Creek Mayo* 

Primary Basin Size (acres) 0.92 0.92 

Design Process Flow (gpm) 4,600 2,500 

Inlet TSS (ppm) 107 143 

Solids Accumulation (tpd) 1.1 1.0 

Retention Time (hrs) 4.4 8.0 

* Mayo assumes the cooling tower blowdown flow blends with the basin effluent. 
* * Roxboro assumes the FGD WWT cooling water is not directed to the basin. 

Roxboro** 

0.92 

5,900 

104 

1.5 

3.4 

The Mayo cooling tower flow is assumed to have a TSS of less than 30 ppm and, it is assumed that the 

cooling tower blowdown will blend with the basin effluent. One data point provided indicates a cooling 

tower blowdown TSS of 8 ppm. Blending the cooling tower blowdown with the basin effluent 

significantly reduces the secondary basin size. 

The Roxboro FGD cooling stream flow is assumed to have a TSS of less than 30 ppm and, it is assumed 

that the cooling stream will not be directed to the retention basin. 
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Table VI-3 Midwest Primary Basins 

Cayuga East Bend* Gibson 

1.10 0.92 2.12 

2,600 4,700 5,500 

149 176 180 

1.2 1.1 2.6 

16.3 4.3 0.8 

*East Bend assumes the SFC quench water is service water from a heat exchanger or is otherwise treated 
for solids prior to the basin. 

The SFC quench water at East Bend is assumed to be 200 gpm containing 5,400 ppm of coal fines related 

TSS. The flow rate is based on Bums & McDonnell previous experience with similar applications and 

the 5,400 ppm TSS is based on a single sample collected at East Bend. This stream, if real, represents 

60% of the solids directed to the basin. It is assumed this stream would be pre-treated in a small tank 

based system as this step would allow a reasonably sized primary basin (additiOnal details under item 3 in 

this section). 

2. Secondary Basin 

The secondary basins at each site are uniquely sized to achieve the maximum number of design priorities 

given the existing space limitations. The design priorities are listed under Section IV-A.I. Table VI-4 

indicates which priorities are achieved at each site. 
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Table Vl-4 Secondary Basin Achieved Design Priorities 

Plant Achieved Description 
Desi2n Priority 

Allen 1-4 
Utilized all available footprint and should be able to achieve solids 
settling under desiiro process conditions without polymer. 

Marshall 1-3 
Utilized all available footprint but will probably require polymer under 
desim process and storm conditions. 

Need to Discuss 
Utilizing all available space, but will still probably still requires 

Rogers 
Options 

polymer. Site configuration is not conducive to polymer introduction 
during storm events. 

Belews 
Utilize less than the avaiJable space, and should be abl.e to achieve 

Creek 
1-6 acceptable TSS under design process, 1-year and 25-year storm 

conditions. 
Utilize less than the available space, and should be able to achieve 

Mayo 1-6 acceptable TSS under design process, 1-year and 25-year storm 
conditions. 
Utilize less than the available space, and should be able to achieve 

Roxboro 1-6 acceptable TSS under design process, 1-year and 25-year storm 
conditions. 

Cayuga 1-4 
Utilized all available footprint and should be able to achieve solids 
settling under desiiro process conditions without polymer. 

East 
1-4 

Utilized all available footprint and should be able to achieve solids 
Bend settling under desiiro process conditions without polymer. 

Gibson 1-4 
Utilized all available footprint and should be able to achieve solids 
settling under desiiro process conditions without polymer. 

Table VI- 5, Table Vl-7, and Table VI-8 summarizes the recommended secondary basin size for each site 

including (under design process conditions): size, composite inlet TSS, tons per day of solids 

accumulation. 

Table VI- S Carolina West Secondary Basins 

Parameter Allen Marshall Rogers 

Secondary Basin Size (acres) 7.5* 7* 7.0* 

Estimated Basin Outlet TSS (ppm) 26 37 71 

Solids Accumulation (tpd) 0.6 l.l 2.6 

Basin Retention Time (hrs) 68 35 23 

*Estimated maximum wet basin space available, to be confirmed during detailed design. 

Allen 
The available space at Allen is not sufficient to settle solids during storm conditions. This will require the 

use of polymer under storm conditions. The maximum available space is utilized to provide the greatest 

flexibility and margin going forward to minimize the impact of future storms. 
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The available space at Marshall is not sufficient to settle solids to acceptable rates under either process or 

storm flow conditions. This will require the use of polymer under design process conditions or storm 

conditions. The recommend size is one acre less than the available size, assuming the remaining acre 

could be used for a potential tank based tertiary treatment system. Options for pre and post treatment of 

streams at Marshall are currently being investigated. 

Rogers 
The identified space for the Retention Basin at Rog~rs is not sufficient to settle s~lids to acceptable rates 

under either process or storm flow conditions. The Retention Basin would require the use of polymer 

under design process conditions or storm conditions. Storm water at Rogers is currently gravity drained 

to a collection basin and pumped to the existing ash basin. If gravity drained to the Retention Basin, the 

practicality of mixing polymer into the storm stream reliably is a concern. The following discussion 

covers issues and potential options for the Rogers facility. 

Storm water and process drains are currently routed to a holding basin (known as PS area), from which 

the water is pumped to the existing ash basin. Duke is currently constructing a 12 million gallon holding 

basin and redirecting the flow streams currently going to the PS area to this new basin. The basin will be 

fitted with pumps to pump the collected water to the existing ash basin. The PS area is also being cleaned 

out to make space for the new Retention Basin. 

Unit S process drains are routed to the PS area via the Unit S storm water system. Unit 6 process drains 

are routed to the PS area separately from the storm water system except for the Unit 6 cooling tower 

blowdown which is comingled with area storm water drains. 

Unit 6 cooling tower blowdown could be segregated from the Unit 6 storm water system, leaving only 

storm water going to the new holding basin currently being constructed. This storm water could be 

pumped to the new Retention Basin at a controlled flow rate from the holding basin. Duke has identified 

this storm water as industrial storm water needing to go to the Retention Basin to settle solids prior to 

discharge. It is recommended that storm water be re-evaluated to confirm this is the case. 

Estimated storm water flows for Rogers are as provided in Table VI-6. 

Plans are to construct a coal pile storm water runoff holding basin in the PS area as part of the Water 

Redirects project for settling of solids upstream of the RB. This basin would treat to control pH and settle 

solids prior to being released to the new RB. The coal pile runoff basin would be pumped to the new RB 
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at a controlled flow rate. Routing of Unit 5 and 6 maintenance wash water flows would be directed to this 

holding basin (to be confirmed) for settling and pH adjustment prior to be released to the Retention Basin. 

Table VI-6 Rogers 25-year Storm Volumes 

Area 
25-year, 24-bour storm event 

Notes 
(million gallons) 

Unit 6 Area Storm Water 6.6 
Unit 6 cooling tower blowdown 
comingled with storm water 

Install coal pile runoff settling 
Coal Pile Runoff 4.3 basin, treat with caustic to control 

pH upstream of retention basin 
Limestone/Gypsum Area 2.0 

Unit 5 Area Storm Water 7.5 
Unit 5 process drains are comingled 
with Unit 5 storm drains 

FGD WWT Area and Misc. 
2 

Misc. area is area east of 
Area Storm Water gypsum/limestone stack out areas 

The Unit 5 storm water volume is of concern since it gravity drains to the new Retention Basin area. A 

means to measure flow (approximately 140,000 gpm peak flow) and add/mix polymer are needed to treat 

this stream upstream of the Retention Basin. One option is to allow it to drain to the holding basin 

currently being constructed and pump it to the new Retention Basin. An issue with this option is that Unit 

5 process drains are comingled with the Unit 5 storm water. It needs to be determined if this comingled 

flow stream can go to the holding basin currently being constructed. Otherwise, segregation of Unit 5 

process drains from the Unit 5 storm water system may be required. 

Limestone/gypsum storm water runoff is currently planned to be routed to the holding basin currently 

being constructed. The ability to re-route this storm water flow to the coal pile run off basin needs to be 

determined. Limestone runoff would help with pH adjustment in the coal pile runoff basin. 

FGD WWT Area and Misc. Area Storm Water flows could be taken to the holding basin currently being 

installed and then pumped to the Retention Basin. These areas are likely to be non-contact storm water 

areas, potential to discharge to natural water ways should be considered. 

If all the storm water is taken to the holding basin currently being constructed, the total storm water 

volume would exceed the holding basin capacity. Pumps are required to remove excess water during the 

25-year, 24-hour storm event. Estimate pump size would be on the order of 10,000 gpm to prevent over 

filling the holding basin during the storm surge. Ideally, the best approach would not direct this amount 
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of flow to the Retention Basin and/or treatment system. If considered non-contact stonn water, flow from 

this basin could be directed to river for discharge. 

If process drains can be segregated from storm water, with storm water either going to the currently 

constructed holding basin or to natural discharge, the Retention Basin would be sized for the process 

design flow indicated in Table VI-1. 

With the PS area being the preferred location of the holding basin, there is very limited space remaining 

in the PS area for further storm surge. The majority of.the remaining PS area would .be consumed by the 

primary basins. To provide for a secondary basin, the discharge from the primary basins would need to 

be pumped to a new secondary basin in the existing contractor parking area. An approximately 7 acre 

secondary basin could be installed in this location. This 7 acre basin would still require the use of 

polymer under design process conditions and require frequent cleanout (see Table VI-9). 

If the 7 acre basin in the contractor parking area is not feasible, the other option is to install primary 

basins in the PS area with the discharge from the primary basin(s) treated using mechanical treatment. 

This option would eliminate the secondary basin and the issues with frequent cleanout of the basin. 

However mechanical equipment would be required. 

Burns & McDonnell also investigated the option of utilizing a high rate clarification system upstream of 

the Rogers Retention Basin on the Unit 6 sump with Unit 6 cooling tower blowdown redirected to the 

Unit 6 sump, and on the Unit S cooling tower blowdown. Models indicate that clarification (assumed IS 

ppm TSS effluent) of the Unit 6 streams is not sufficient to eliminate polymer use during design process 

conditions given the size limitations of the Rogers basin. If Unit S cooling tower blowdown is also 

clarified, the available lower basin is sufficiently sized to avoid polymer use during design process 

conditions. However, this does not address either the storm conditions or the challenges of adding 

chemicals during storm conditions. 

In summary, Rogers needs further review and reconsideration of the need to treat storm water flows in the 

Retention Basin. 
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Table VI-7 Carolina East Secondary Basins 

Parameter Belews Creek Mayo* 

Secondary Basin Size (acres) 10 5 

Basin Outlet TSS (ppm) 23 30 

Solids Accumulation (tpd) 1.1 0.5 

Basin Retention Time (hrs) 48 43 

* Mayo assumes the cooling tower blowdown flow blends with the basin effluent. 
** Roxboro assumes the FGD WWT cooling water is not directed to the basin. 

Roxboro** 

10 

28 

1.2 

37 

All of the Carolina East sites can maintain the desired TSS outlet rates during design process and storm 

conditions. However, it is still recommended that a polymer system be included at each of these basins to 

address significant rainfall events and as a backup based on the limited influent water quality data used to 

evaluate retention basin suspended solids settling performance. 

Mayo 
The cooling tower flow is blended with the basin effluent as the only testing data indicates the TSS is 

below the required TSS target of the basin. If the TSS of the cooling tower is assumed to be a typical 

cooling tower maximum (50 ppm), the recommended basin size would increase by approximately three 

acres. 

Table VI-8 Midwest Secondary Basins 

Parameter Cayuga East Bend* Gibson 

Secondary Basin Size (acres) 11.5 36.4 40.0 

Basin Outlet TSS (ppm) 27 26 30 

Solids Accumulation (tpd) 0.7 3.0 2.4 

Basin Retention Time (hrs) 98 858 159 

*East bend assumes the SFC quench water is clarified service water from a heat exchanger or is otherwise 
treated to remove solids prior to discharge to the basin. 

Cayuga 
The secondary basin at Cayuga utilizes all of the available space to minimize carryover risk and to 

support schedule and bidding. The retention basin will require the use of polymer under rainfall events. 

East Bend 
The secondary basin identified represents the final stage of construction. Initial stages will utilize smaller 

basin sizes and require the use of polymer. The final stage utilizes the maximum available basin space as 

this was the most cost effective manner to retrofit the existing basin. The final retention basin will require 

the use of polymer under rainfall events. 
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The secondary basin identified represents the final stage of construction. Initial stages will utilize smaller 

basin sizes and require the use of polymer. The final stage utilizes the maximum available basin space to 

minimize maximize the effectiveness of the basins prior to entrance into the cooling lake. The final 

retention basin will require the use of polymer under rainfall events. 

3. Solids Accumulation 

Table VI-9 through Table VI-11 summarize the sludge build up rates in the primary and secondary basins 

described in the preceding sections. The tables indicate the estimated quantity of sludge to be introduced 

into the primary and secondary basins under design process flows assuming natural settling. In instances 

where polymer would be required for basin operation, it is assumed that all solids will settle in the 

primary. The accumulation of sludge in each basin is estimated at 100% capacity factor and at an 

assumed reduced capacity factor. 

As the number of storms vary greatly by season, the size of storms occurring during any season can vary 

by year, and the impact of back to back storms would not have the same impact as individually spaced 

storm events. The impact of storms to sludge build up has not been included in the estimated days of 

build up to achieve 2 feet of sludge. Utilizing such an average impact would be misleading. Instead, the 

tables present the impact of a 1-year or 25-year storm in terms of how many normal design process flow 

days would produce the same amount of solids. This approach was chosen as practical method of 

indicating the relatively small impact each storm has on the overall sludge loading. For reference, 

assuming the average annual rain fall was entirely comprised of I -year or 25-year storms, the total 

number of storms events would be 15 and 7 events, respectively. 

The basin sludge is assumed to be comprised of 20% solids (solids density of 125 lb/cuft) with a bulk 

sludge density of 69.3 lb/cuft. All sludge build rates assume 24 hour a day, 7 days a week operation at 

the design process flow. 
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Table VI-9 Carolina West Solids Accumulation 

Parameter Allen Marshall Rogers 

Primary/Secondary sludge, cuft/day 108 I 84 174/161 192 I 378 
Capacity factor 1 100% 100% 100% 
(Capacity factor 2) (20%) (80%) (80%) 
Natural Settling in Primary, 565 350 317 
days to fill 2 feet of sludge (2825) (438) (397) 
All Solids Settled in Primary, 317 182 107 
days to fill 2 feet of sludge** (1584) (227) (134) 
Natural Settling in Secondary, 21 10 4.4 
years to fill 2 feet of sludge (105) (13) (5.5) 
25-Year Storm, 
Number of Process only days to settle 8 17 18 
the same amount of sludge 
1-Year Storm, 
Number of Process only days to settle 4 7 5 
the same amount of sludge 

* Located in contractor parking lot 
**This case represents the impact of polymer and assumes all solids are collected in the primary basin. 

Marshall 
As the available basin requires the use of polymer, the years to fill two feet of sludge in the secondary is 

conservatively short as most solids will remain in the primary when polymer is utilized. 

Rogers 
As the available basin requires the use of polymer, the time to fill two feet of sludge in the secondary 

could be conservatively short as most solids could remain in the primary if polymer is utilized upstream 

of the primary basin for process flows. However, a secondary polymer addition point would be necessary 

to treat the effluent from the primary basin. Other options to mitigate the maintenance issue of short 

basin clean out cycles is the addition of pretreatment equipment to reduce the solids entering the basin. 

Assuming natural settling and the addition of clarification ( actiflow or other) to Unit 6 sump and Unit 6 

cooling tower blowdown the secondary basin clean out cycle would increase to approximately eight 

years. If the Unit 5 cooling tower blowdown was also clarified, the time frame would increase to 

approximately sixteen years. 
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Table VI-10 Carolina East Solids Accumulation 

Parameter Belews Creek Mayo* 

Primary/Secondary sludge, cuft/day 165 I 163 147 I 77 
Capacity factor 1 100% 100% 
(Capacity factor 2) (80%) (15%) 
Natural Settling in Primary, 486 544 
days to fill 2 feet of sludge (608) (3625) 
All Solids Settled in Primary, 244 357 
days to fill 2 feet of sludge*** (305) (2382) 
Natural Settling in Secondary, 15 16 
years to fill 2 feet of sludge (18) (103) 
25-Year Storm, 
Number of Process only days to settle 3 NIA 
the same amount of sludge 
1-Year Storm, 
Number of Process only days to settle 1 NIA 
the same amount of sludge 

* Mayo assumes the cooling tower blowdown flow blends with the basin effluent. 
**Roxboro assumes the FGD WWT cooling water is not directed to the basin. 

Roxboro** 

211I176 
100% 
(80%) 

380 
(475) 
207 
(259) 

14 
(17) 

0.2 

0.1 

***This case represents the impact of polymer and assumes all solids are collected in the primary basin. 

Table VI-11 Midwest Solids Accumulation 

Parameter Cayuga East Bend* Gibson 

Primary/Secondary sludge, cuft/day 172/101 161 I 437 370 I 340 
Capacity factor 1 100% 100% 100% 
(Capacity factor 2) (65%) (65%) (65%) 
Natural Settling in Primary, 560 496 500 
days to fill 2 feet of sludge (862) (763) (769) 
All Solids Settled in Primary, 353 134 261 
days to fill 2 feet of sludge** (543) (206) (401) 
Natural Settling in Secondary, 27 20 28 
years to fill 2 feet of sludge (42) (31) (43) 
25-Y ear Storm, 
Number of Process only days to settle 4 1 8 
the same amount of sludge 
1-Year Storm, 
Number of Process only days to settle 2 0.2 2 
the same amount of sludge 

*East bend assumes the SFC quench water is service water from a heat exchanger or is otherwise treated 
for solids prior to the basin. 

**This case represents the impact of polymer and assumes all solids are collected in the primary basin. 

East Bend 
If the SFC quench water stream (200 gpm with 5,400 ppm TSS) is correct and not pretreated the sludge 

buildup rate increases by a factor of approximately 6 for the naturally settling rate and 2.5 for the 
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polymer (all solids settling) rate. The resulting primary clean out rates are 85 days and 54 days for natural 

and polymer settling, respectively. 

B. Holding Basin Sizing 

The information available on air heater, economizer and boiler fireside washes are limited and vary 

significantly from site to site. Discussions with Duke have indicated many of the existing wash plans are 

based on historical practices at each site. These practices are not necessarily based on conservation of 

water or wash time nor have they all been coordinated based on experiences at other sites. Duke agrees 

that practices at some sites are going to need to change going forward to minimize wash and possibly 

manage the resulting pH of the wash water. 

The recommended holding basins are based on assumed modifications to plant practices resulting in 

greater uniformity across the fleet in the total volume of wash water for certain practices as well as 

uniformity in total wash duration. The latter is an important aspect to consider as almost all sites do not 

have a practical method separating the wash flows from the process flows, requiring the capture of 

process flows for the duration of the wash period. Exhibit E includes the currently known information 

regarding washes and assumed future conditions. The results in the following tables are based on the 

assumed future conditions. 

The holding basins are sized based on the larger of either the coal pile runoff volume associated with a 

25-year 24-hour storm or the total volume of the wash water plus the process flows during the wash. 

Table VI-12 through Table VI-14 indicate the key factors that combine into these two volumes. The 

volume that is dictating the holding basin is noted in bold. The recommended holding basin volume is 

noted including a 5% margin from the basis volume and the fraction of the volume that is due to process 

flows is provided. 

Table VI-12 Carolina West Holding Basin Sizing 

Stream Allen Marshall Rogers 

Total wash volume, total Mgal 2.5 3.5 3.5 

Wash duration, hours 16 16 16 

Process flow volume captured with washes, Mgal 1.2 2.2 3.2 

Process + Wash Mgal 3.7 5.7 6.7 

Coal Pile Runoff, Mgal 2.3 4.5 4.3 

Holding Basin Size 3.8 6.0 7.0 
<2reater of two+ 5% marsdn), Meal 

% of holding basin due to process flows 31.7% 38.6% 47.7% 
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The Allen total wash volume is assumed to be smaller due to site limitations to capture the wash and 

process volume. If the smaller volume is not feasible, the approach to washes will need to be modified to 

allow for treatment of a partial wash in the holding basin prior to competing the wash. 

Table VI-13 Carolina East Holding Basin Sizing 

Belews 
Stream Roxboro Creek Mayo 

Total wash volume, total Mgal 3.5 3.5 3.5 

Wash duration, hours 16 16 16 

Process flow volume captured with washes, Mgal 2.8 2.2 0.5 

Process + Wash, Mgal 6.3 5.7 4.0 

Coal Pile Runoff, Mgal 0.0 6.6 3.5 

Holding Basin Size 6.6 6.9 4.2 
(ereater of two+ 5% marein). Meal 

% of holding basin due to process flows 44.4% 0.0%* 12.1% 

*The coal pile runoff is the driver of the holding basin size. 

Table VI-14 Midwest Holding Basin Sizing 

Stream Cayuea East Bend Gibson 

Total wash volume, total Mgal 3.5 3.5 N/A 

Wash duration, hours 16 16 N/A 

Process flow volume captured with washes, Mgal 1.4 1.0 N/A 

Process+ Wash, Mgal 4.9 4.5 N/A 

Coal Pile Runoff, Mgal 2.7 3.4 N/A 

Holding Basin Size 5.1 4.7 N/A 
(ereater of two+ 5% mare:in), Meal 

% of holding basin due to process flows 28.0% 21.7% N/A 

Per Duke Energy's direction, Gibson will not have a holding basin. All flows at Gibson are directed to 

the west ditch and into the secondary basin. 
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a. It is assumed that all oil contaminated process wastewater will be pre-treated in an oil water 

separator prior to comingling with other plant process wastewater. 

b. Water balances indicate that not all plants currently have oil water separators. If plants don't 

have existing oil water separators, new oil water separators will be provided where requested 

by Duke. 

c. New oil water separators will be parallel-plate type. 

d. Treated effluent will be conveyed to the RB by 2 x 100% submersible pumps. 

2. Sanitary Drains 

a. Sewage treatment effluent that currently discharge to the ash pond will be redirected to the 

new RB. Sanitary drain flows will continue to be pretreated in a mechanical sewage 

treatment plant prior to discharge to the RB. 

3 . . Periodic Air Heater, Economizer or Boiler Wash Water 

a. Wash water will be conveyed to the holding basin thru the existing plant drain system. 

b. During washes RB influent flows will be diverted from the primary RB to the holding basin. 

c. The holding basin will be sized to store the wash flow and either 20% or 50% of the design 

process flow for a total of 16 hours of wash. 20% is utilized for single unit plants and 50% is 

utilized for all multiple unit plants. 

d. Refer to above holding basin section for additional detail. 

e. The holding basin will not be sized to store the wash water simultaneously with storm events. 

f. Refer to Exhibit E for additional details regarding the assumed wash volumes, associated 

process flows accounted for in the holding basin. 

g. Each station is unique and the design will fit the station needs. 

4. Periodic Precipitator Wash Water 

a. The holding basin design does not address precipitator washes since they are relatively 

infrequent. 

b. These wash volumes alone may exceed the volume of the holding basin. 
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c. Capturing the process flow alone during the duration of this wash may exceed the volume of 

the holding basin. 

d. Each station is unique and the design will fit the station needs. 

e. Staged cleaning or temporary storage may be required during these infrequent maintenance 

events to treat the waste water. 

B. Industrial Storm water/Non-Contact Storm water 

1. FGD/Fixation/Gypsum Stack out Areas 

a. Where possible these materials should be handled dry due to difficulty in settling. These areas 

should be swept frequently to minimize solids in runoff. 

b. No changes will be made to existing stack out areas with an existing permitted discharge. 

c. Runoff flow will be rerouted to the new holding basin where practical or the RB. 

d. Where space is practical and there is an economic advantage, storm water flows from these 

areas will be routed tQ an intermediate collection basin to provide for some initial solids 

settling as well as to act as a flow buffer prior to being sent to the new holding basin or RB. 

The intermediate collection basin or sump will be design to accommodate a 25-year, 24-hour 

design storm. The basin will be lined. The liner will be a GCL for leak prevention along with 

a granular protective cover over the liner system. Concrete pavement will be placed over the 

protective cover of the GCL. The concrete effluent sump, if used, will not be lined. The 

discharge from the intermediate collection basin will be sent to the new holding basin or the 

RB. Site specific topography will dictate if the flow is gravity fed or pumped to the holding 

basin or RB. 

e. It is assumed that rainfall events in excess of the 25-year, 24-hour design storm will overflow 

and be discharged with general plant storm water. 

f. Discharge pumps, if required, will be 2 x I 00% pumps. 

2. Limestone Pile Runoff 

a. No changes will be made to existing limestone runoff ponds with an existing permitted 

discharge. 

b. Existing limestone pile runoff that is currently directed to the ash basin will be rerouted to the 

new RB. 

c. Where space is practical and there is an economic advantage, storm water flows from these 

areas will be routed to an intermediate collection basin or rim ditch depending on site needs 

and available space to provide for some initial solids settling as well as to act as a flow buffer 
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prior to being sent to the new holding basin or retention basin. The intermediate collection 

basin will be designed to accommodate a 25-year, 24-hour design storm. The earthen basin 

will be lined. The liner will be a GCL for leak prevention along with a granular protective 

cover over the liner system. Concrete pavement will be placed over the protective cover of 

the GCL. The GCL liner will not extent under the concrete sump. The discharge from the 

intermediate settling pond will be sent to the new holding basin or primary retention basin. 

Site specific topography will dictate if the flow can be gravity fed or pumped to the new 

basins. 

d. It is assumed that rainfall events in excess of the 25-year, 24-hour design storm will overflow 

and be discharged with general plant storm water. 

e. Discharge pumps, ifrequired, will be 2 x 100% pumps. 

3. Coal Pile Runoff 

a. No changes will be made to existing coal runoff ponds with an existing permitted discharge. 

b. Existing coal pile runoff that is currently directed to the ash basin will be rerouted to the new 

holding basin. Duke plans to evaluate, on a site by site basis, placing and maintaining 

limestone riprap in the flow path to the holding basin to mitigate the low pH and associated 

chemical treatment requirements associated with this flow. 

c. Where space is practical and there is an economic advantage, storm water flows from these 

areas will be routed to an intermediate collection basin or rim ditch depending on site needs 

and available space to provide for some initial solids settling as well as to act as a flow buffer 

prior to being sent to the new holding basin. The intermediate collection basin will be 

designed to accommodate a 25-year, 24-hour design storm. The earthen basin will be lined. 

The liner will be a GCL for leak prevention along with a granular protective cover over the 

liner system. Concrete pavement will be placed over the protective cover of the GCL. The 

GCL liner will not extent under the concrete sump. The discharge from the intermediate 

settling pond will be sent to the new holding basin. Site specific topography will dictate if 

the flow can be gravity fed or pumped to the new holding basin. 

d. It is assumed that rainfall events in excess of the 25-year, 24-hour design storm will overflow 

and be discharged with general plant storm water. 

e. Discharge pumps, if required, will be 2 x 100% pumps. 

4. Fly Ash Silo Area 

a. Fly ash spills should be handled dry due to difficulty in settling. Very small amounts of fly 

ash area wash down may be handled wet. 
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b. Wet fly ash will be collected in intermediate basins or sumps and be pumped to the RB. 

c. Discharge pumps, if required, will be 2 x 100% pumps. 

d. Earthen basins will be lined. Concrete discharge sumps, if used, will not be lined. 

5. Landfill Leachate and Runoff 

a. If the specific plant has an existing landfill leachate and runoff system that is working well, 

no changes will be made to the existing landfill systems. 

b. For sites where landfill leachate and runoff are currently routed to the ash pond, landfill 

leachate will be conveyed to the new RB from the existing pumping system or a new 

pumping station. 

c. Based on site by site scope, contact landfill runoff may be conveyed to the holding basin or 

RB for further treatment as required, then discharged to the existing outfall. 

d. Non-contact, landfill-site run-off will discharge to existing site drainage. 

e. Currently only landfill leachate piping from the landfill to the RB is included. Scope to 

include landfill collection, holding or pumping additions is currently not in this project's 

scope. 

6. Non-Contact Storm Water 

a. Storm water gravity drain to existing off-site drainage. 

b. Existing ash ponds which will be closed are considered non-contact areas. In the interim 

period prior to closure, it is assumed that rainwater entering the pond will be stored in the 

pond or discharged out the current pond outfall. 

c. A site specific determination will be made for routing non-contact storm water to the RB. In 

some cases, it may be relatively easy to route non-contact storm water to a direct discharge. 

In other cases, it will be cost prohibitive to separate non-contact storm water from process 

water, and in these instances, non-contact storm water will be directed to the RB. 
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Plant process drains and industrial stonn water (rain water that contacts power plant generated pollutants) 

will be redirected from the existing ash pond to the new RB at each site. Plant water balances developed 

for each site define the average and maximum plant process water and stonn runoff flows. Maximum 

three hour average flows have been used to design the RB storage capacity, except where infrequent large 

flows have been identified where daily averages have been used. Local intennediate holding basins or 

tanks will be provided where practical to buffer these infrequent flows. Additionally, surge capacity will 

be incorporated into the RB to accommodate these infrequent flows. A summary of plant design flow and 

capacity basis is summarized in the attached Exhibit F. Below is a general explanation of the design basis 

for each flow category: 

1. Design Process Flows 

a. Plant Drains: Flow based on the water balance maximum (maximum 3 hour average, typ ). 

Average flows are substantially less than maximum flows. 

b. Oil Contaminated Drains: Flow based on the water balance maximum, except where surge 

tanks are used to reduce oil water separator costs. 

c. Cooling Tower Blowdown: Flow based on water balance average flows. Water balance 

maximum flows reflect periodic basin draining for maintenance. 

d. Water Treatment Wastewater: Flow based on the water balance maximum. 

e. Wastewater Treatment Effluent: Flow based on water balance maximum or new WWT plant 

design flow. 

f. Wastewater Treatment Effluent Cooling Water: Flow based on water balance maximum or 

new WWT plant design flow. 

g. Treated Sewage Effluent: Flow based on water balance maximum flow. 

h. Landfill leachate: Average leachate flow only. 

i. Fly ash silo area sumps: Average daily flow. 

j. FGD area sumps: Average daily flow. 

k. Coal yard sumps: Zero flow as they are assumed to be redirected to the coal pile. 

l. Truck wash facility: If wash facility is not closed loop, flow is based on water balance 

average flowrate. 
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a. Air Heater Wash Water: Information was gathered from the plants regarding air heater wash 

flows, frequency, and quality (refer to Exhibit E). Based on the information received, air 

heater wash water may contain high concentrations of ash and the pH of the wastewater is 

often relatively low. To provide flexibility with managing air heater wash water flows, 

provisions will be included to be able to direct the wash water to the holding basin to allow 

solids to settle and provide pH adjustment if necessary prior to being routed to the RB. 

b. Precipitator Wash Wate~: Due to the rare occurrence, _duration and total wash flow .from this 

event, specific provisions have not been included to send and hold this wash stream in the 

holding basin. Special provisions will need to be implemented to ensure the pH and solids 

can be simultaneously managed during a precipitator wash. 

c. Economizer Wash Water: Similar to the air heater wash water, provisions will be included in 

the design to allow economizer wash water to be routed to either the holding basin or the RB 

d. Boiler Fire Side Wash Water: Boiler fire side wash volumes are relatively high based on 

input received from the plants. Boiler fire side wash water is likely to contain high 

concentrations of ash during the first portion of the wash. If the boiler side wash down water 

source can be converted to high pressure ash sluice water, then boiler side wash water will be 

directed to the SFC for dewatering. Otherwise it will be treated similar to the air heater wash 

water. 

e. It is recommended, fleet wide system wash best practices be implemented across the fleet to 

minimize the wash volume, wash duration and mitigate low pH during wash events. 

f. Cooling Tower Basin Draining: Based on water balance maximum. 

3. Industrial Storm Water 

a. General: 

1) Flow shall be based on NOAA published 25-year, 24-hour storm. 

2) Flow in excess of the design storm would overflow to existing plant surface runoff and 

drain to its existing course. 

3) Flows into existing sumps that exceed its current capacity would overflow to existing 

plant drainage course. 

b. Coal pile runoff: Local collection basin to reduce peak outflow, where practical. 

c. Limestone pile runoff: Local collection basin to reduce peak outflow, where practical. May 

be combined with coal or gypsum area if adjacent. 

Duke Energy Vlll-2 Bums & McDonnell 



Water Redirects Design Basis Draft C 

EXHIBIT? 
Page 76 of 157 

Water Redirects 

d. Gypsum stack out runoff: Local collection basin to reduce peak outflow, where practical. 

May be combined with coal or limestone area if adjacent. 

e. Fly ash silo area runoff: Local collection basin to reduce peak outflow, where practical. May 

be combined with coal or limestone area if adjacent. 

f. Landfill leachate and runoff: 

1) Leachate flow will be based on water balance average flow. 

2) Stonn water are currently not included in the project scope at most sites. 
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Where practical equipment will be contracted on a program wide basis as noted below. The 
below scope reflects site specific rather than program wide contract scope. 

5.2170 - Submersible Pumps 
A. General Description: Design, fabricate, and deliver to site the following equipment: 

1. Two ( 100%) WSP pad runoff sump pumps 
2. Two (100%) Temporary Landfill Leachate pumps 
3. Two (100%) Temporary Landfill Runoff pumps 
4. Two (100%) Temporary Truck Wash Sump pumps 
5. All submittals and operating and maintenance manuals: 

5 .2190 - Miscellaneous Pumps 
A. General Description: Design, fabricate, and deliver to site the following equipment: 

1. Two ( 100%) Fixation pad runoff sump transfer pumps. 
2. Two (100%) Absorber sump pumps. 
3. Two (100%) North tunnel sump pumps. 
4. Two (100%) South tunnel sump pumps. 
5. Two (100%) FGD Maintenance Tank pumps 
6. Two (100%) Temporary RB effluent pump 
7. All submittals and operating and maintenance manuals 
8. Field technical services to support startup. 

5.2240 - FRP Fabricated Pipe 
A. General Description: Design, fabricate, and deliver to site the following materials: 

1. FRP fabricated pipe for the FGD maintenance tank and pump systems. 
2. Spool drawings. 
3. Shop QA/QC documents. 

5.3418-Retention Basin Chemical Feed Eguipment (Program) 
A. General Description: Design, fabricate, and deliver to site the following equipment: 

1. Polymer feed skid. 
2. Caustic feed pump skid. 
3. Flow, pH, TSS, and temperature measurement. 
4. All submittals and operating and maintenance manuals. 
5. Field technical services to support startup. 

5.3420 - Agitators (Program) 
A. General Description: Design, fabricate, and deliver to site the following equipment: 

1. One FGD maintenance tank agitator. 
2. All submittals and operating and maintenance manuals. 
3. Field technical services to support startup. 

5.5330-480V Motor Control Centers 
A. General Description: Design, fabricate, and deliver to site the following equipment: 

1. 480V motor control centers. 
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2. All submittals and operating and maintenance manuals. 
3. Field technical services to support startup. 

5.6110- Distributed Control System 
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A. General Description: Design, fabricate, and deliver to site the following equipment: 
I . DCS 1/0 cabinets. 
2. DCS programming. 
3. Factory acceptance test. 
4. All submittals and operating and maintenance manuals. 
5. Field technical services to support initial operation, startup, and tuning. 

5.6210-Instruments 
A. General Description: Design, fabricate, and deliver to site the following loose 

instruments which are not supplied under other contracts or the construction contracts: 
I. Pressure transmitters. 
2. Level transmitters. 
3. Flow meters. 
4. pH meters. 
5. Indicators. 
6. All submittals and operating and maintenance manuals. 

2 FURNISH AND ERECT CONTRACTS 

5.2970 - Field Erected Tank 
A. General Description: Design, furnish, and site erection of the following field erected 

tank: 
I. Furnish and erect the following tanks: 

a. One FGD maintenance tank. 
2. Field applied coatings. 

5.4310-Pre-Engineered Buildings 
A. General Description: Design, furnish, and site erection of the following buildings: 

I. FGD maintenance tank pump building. 
2. Rention basin chemical feed equipment building. 

3 CONSTRUCTION CONTRACTS 

5.8120 - Retention Basin Construction 
A. General Description: Construction services to install the retention basin and related 

facilities: 
I. Clearing, grubbing, and grading of required area on plant site. 
2. Rough and finish grading. 
3. Removal of the ash in the existing portion of the ash basin to be used for the new 

retention basin. 
4. Over-excavation and removal of material below the ash basin. 
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5. Import fill to bring the elevation to correct grade prior to liner installation. 
6. Concrete lined primary settling basins. 
7. Vacuum truck dump pads. 
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8. Foundations for the retention basin wastewater influent and effiuent packaged 
treatment systems. 

9. Polishing basin including furnish and installation of the basin liner, cover and side 
slope protection. 

10. Retention basin access roads. 
11. Underground utilities relocation if required. 
12. Underground utilities installation. 
13. Surveying. 
14. Soil compaction testing using a third part testing service. 

5.8140- Site Finishing 
A. General Description: Construction services for finish grading, asphalt, and concrete 

pavement installation, and any required site work not covered by other contracts 
including: 
1. Construct the subgrade for the final surfacing. 
2. Complete finish grading and final drainage. 
3. Furnish and place crushed rock, asphalt paving, and concrete surfacing. 
4. Complete all final pavement markings. 
5. Topsoil and seed all disturbed areas not receiving alternate surfacing. 
6. Upon completion of project, remove all erosion control structures once proper 

grass has been established. 

5.8210-Piling 
A. General Description: Construction services to install piles: 

1. Furnish and install piles. 
2. Perform pile load tests or PDA testing. Due to the schedule for the project and 

the need for information to support design, this scope may result in a separate 
contract. 

5.8220 - Site Preparation and Foundations 
A. General Description: Construction services for civil construction, construct 

foundations, and install underground utilities: 
1. Construct the Erosion and Sedimentation Control Plan (E&SC Plan) features. 
2. Maintain the E&SC Plan features through demobilization. 
3. Install temporary construction facilities. 
4. Perform clearing, grubbing, and rough grading of required areas. 
5. Construct access roads. 
6. Excavation, subgrade preparation, dewatering and backfill for all foundations. 
7. Construct pile caps, mats, foundations, grade beams and anchor bolts as required 

for all building, tanks, equipment, etc. 
8. Perform soil compaction and concrete testing during construction. 
9. Furnish and install below-grade piping. 
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IO. Furnish and install electrical manholes, duct banks, and all below grade conduit 
embedded in or under concrete. 

11 . Furnish and install below grade electrical grounding grid. 
12. Construct the storm drainage system. 
J 3. Construction testing services. 

5.8320- Mechanical/Electrical Construction 
A. General Description: This is a furnish and construct contract including, but is not 

limited to, the following major activities: 
1. Unload, receive, and install all Owner-furnished equipment: 

a: Motor control centers. · 
b. DCS hardware. 

2. Unload, receive, and install all balance of plant furnished equipment: 
a. Slurry pumps 
b. Miscellaneous pumps. 
c. FRP piping. 
d. Retention basin chemical feed equipment. 
e. Agitator. 
f. Instruments. 

3. Furnish and install the following: 
a. Large bore and small bore piping systems including pipe supports. 
b. Miscellanous manual valves. 
c. Piping and equipment insulation and lagging. 
d. Fire protection system. 
e. Heat tracing system. 
f. Building HVAC systems. 
g. Electrical raceway systems including cable tray, conduit, and supports. 
h. Electrical cable. 
i. Above-grade grounding cables. 
j. Lighting systems including all yard and roadway lighting. 
k. Miscellaneous instruments not supplied under any other contract. 

4. Perform final calibration of instruments. 
5. Performing touch-up painting for equipment and materials. 
6. Provide mechanical and electrical startup craft labor to support commissioning, 

startup, and initial operation of the installed systems. 
7. Providing final cleanup of all areas worked around or painted by this Contract. 

4 CONSTRUCTION SERVICES CONTRACTS 

5.9010- Subsurface Investigation 
A. General Description: Construction services to perform field geotechnical investigation 

work: 
I. Field drilling of test borings. 
2. Prepare a geotechnial report to document field investigation results and to provide 

foundation recommendations. 
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5.9020- Surveying 
A. General Description: Construction services prepare a survey: 

1. Perform field survey of existing and new construction areas. 
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2. Prepare drawings and electronic files of the surveying results for use in detailed 
design. 

5.9030- Underground Utility Investigation 
A. General Description: Construction services to locate underground utilities: 

1. Hydroexcavation services to locate existing underground utilities. 
2. Survey services. 
3. Prepare drawings showing locations of underground utilities. 

5.9210- Civil/Structural Testing 
A. General Description: Construction services testing to independently verify construction 

contractor field testing: 
I. Compaction testing. 
2. Concrete testing. 
3. Bolt torque testing 
4. Field services test reports. 

5.9250- Electrical Testing 
A. General Description: Construction electrical testing services: 

I. Adjust relay settings. 
2. Relay testing. 
3. MV electrical system testing. 
4. Testing contractor will provide test equipment and labor to direct testing. 
5. Field services test reports. 

* * * * * 
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APPENDIX I - Division of Responsibilities 

1 OVERALL PROJECT DIVISION OF RESPONSIBLITIES 

The following table shows the division of responsibility for the various parties involved in the Project 
where 0 =Duke Energy, CE= Bums and McDonnell, G =General Work Contractor and V = 
Miscellaneous Vendors. 

Specify Engineering 
Prepare Material 

Item Work Categories Design 
General 

Design 
Technical Issue Vendor Procurement 

Erection No. Argmt Spec. Contract Drnwings & Criteria & Drawings Bid Eval Fabrication 

1.0 Project Development 
I.I Site Plan CE CE 
l.2 Subsurface investi l!lltion CE r i= CE CE/O 0 v 
1.3 Survevina CE r r:- CE CE/O 0 v 
1.4 Proiect Definition Reoort CE CE 

3.0 Retention Basin (RB) CE/O CE CE CE/O 0 CE G G 
3.1 Process I Mechanical Equipment CE CE CE CE CE v v G 
3.2 Construction CE/O CE CE CE 0 G G G 

4.0 Water Redirects (WR) 
5.1 Process Wastewater Treatment Equip CE CE CE CE CE v v G 
5.2 BOP Mechanical Equipment CE CE CE CE CE v v G 
5.2 Electrical CE/O CE CE CE/O 0 v G G 
5.3 Control System/DCS CE/O CE CE CE/O 0 v G G 
5.4 Constmction CE/O CE CE CE 0 G G G 
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2 STARTUP DIVISION OF RESPONSIBLITIES 

The following tables shows the recommend startup and commissioning responsibilities for the various parties 
involved with the Project: 

co c . ~ c ·£ ·c 8: 8 5 Q, :::> 
Responsibility Area § c: j ~ 

en Comments '&> &l .Sil .. 5 LD u le ~ ~ en LD Q Q Q .§. 
~ " 

.c t; 

~ ~ 
~ 

&l g c 6 g al ~08 ca 

Procurement 

Onsite Procurement x x Each company supplies their 
own site procurements 

Materials Manae:ement 
Receipt x c 
Storage I Maintenance x c 
Spares I Consumables x c 
Inventory control 

System Cleanin2 Ooerations 
Lube Oil Flushes x s 
Water System Flushes x 
Misc Blows I Flushes x 

Construction Completion 
Const. Completion x s 
Punch list 
QA/QC Construction 
Completion x s c 
Documentation 
Construction 
Completion x s 
Documentation (by SU 
package) 

Spares & Consumables 
Supply of SU x 
Consumables 
Application of first fill x 
of lubricants etc. 

Supply of Plant Spares s s x s Equipment Suppliers to provide 
list to Duke. 

Supply of SU Spares x x Equipment Suppliers to provide 
SU spares with order. 

Mechanical 
Pressure I Leak Testing x c 
In Service Test x c Need to determine where this 

mav apply 
Supply of Mech. SU 

L 
Techs 
Supply of Mech. SU x 
Tools 
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Responsibility Area 

Instrument & Control 

I&C Device Initial 
Calibration 

I&C Device 
Functionality 
Looo Checkout 
Logic Checkout 
Supply of l&C SU 
Techs 
Suoolv of I&C SU Tools 
Calibration of 
Performance Test 
Instruments 

Electrical SU 
Wire Ringout 
Transformer Dressin2 
Electrical Device 
Calibration & Setting 
(Med Voltage) 
Electrical Device 
Calibration & Setting 
(Low Voltage) 
Supply of Electrical SU 
Techs 
Supply of Electrical SU 
Tools 

Startup I Ooerational Misc. 
Schedule Administration 
System Functional 
Testing 
Logic Functional 
Testing 
Lead on individual 
system startups 
Lead Plant Startup 
Coordination Role 
Safety Tagging Program 
Administration 
Punchlist Administration 
Plant Operator Training 
(Equipment 
Familiarization) 
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00 c ~ 
.2 " c :a ·c: 
~ § c.. c.. 

::> 

"' 8 .§ ... 
::> 

~ VJ Comments '&! c t:: c c 8 s 
~ Lil --s VJ " 0 0 ~t~ 0 8 

CJ .... .... 
~ 

.e-
~ ~ 

8 c c 
~ s-~ t~ t~ 

Factory Calibration. l&C Techs 
c x x to perform field calibration if no 

factory calibration 

.x s I&C Techs to support 

x s I&C Techs to support 
s x s I&C Techs to suooort 

L 

x 

x 

x c 
x 

x s 

x 

L 

x 

s s s x 
s s x s 

s s x s 

s s x s 

s x s 

s s x 
x c x 

s x 
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Responsibility Area 

Plant Operator Training 
(operations) 
Suooly of Operators 
Shift Supervision of 
Ooerators 
Responsibility for 
operations direction (up 
to PA or CO) 
Implementation of 
PDM/PM Program (Up 
to Substantial 
Completion) 
Execution of Operations 
Readings and Routines 
Supply of Chemistry 
control testing facilities 
Supply of Chemistry 
control analytical 
eQuipment 
Suooly of Plant Chemist 

Testina: I Demonstrations 
Performance Testing 

Procedures 
Project Startup Manual 

Project Checkout Forms 

Safety Tagging 
Procedure 
Punchlist Procedure 
Back Energization 
Procedure 
Chemical Cleaning 
Procedure 
Flushing Procedures 
Performance Test 
Procedure 
Warranty 
Administration 
Procedure 
Plant Operating 
Procedures 
Operations Routines and 
Readings Procedure 
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~ § ~ 
-~ 

·c: ·~ l ~ c.. 
:a 8.!L. § @ VJ Comments '&i 

6 &j 8 - (j 0 u 

~~H 
VJ c 

0 0 0 w e 
~ 

c.. 
~ ~ 8 c <J 

~ 11:1 l!:l ~88 ~ 6 

s x 
x 

c s x 

c s x 

x 

x 

x 

x 

x 

s s x 

x 
s x s Suppliers to provide forms for 

equipment supplied. 

s x 
x 

x 

x 
x 

x s 

s x 

x 

s x 
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co c: 
c ·~ ·c: 
8 

Responsibility Area c 
"' ·50 8 Ji 

0 0 
u u 

::E ~ IXl 

PDM/PM Procedures 
(preventive/predictive 
maintenance) 
Plant Chemistry Control 
Plan (testing & dosing 
plans, etc.) 
System Descriptions x 

Turnover 
Conformed to x Construction Records 
Construction QC 
Records (welding, etc.) 
SU Turnover Packages 
Suoolier Manuals s 

Closeout 
Closeout of Project s 
assets 
Warranty s Administration 

X = Total Responsibility 
C = Coordination/Supervision Responsibility 
S =Provision of Support 
L =Provision of Labor 

t:? 
.!! 
Ci. 

c.. c.. 
::I c i @ VJ Comments ~ .!2 ... 5 ~11 

., 
VJ Ji 0 . ~ .c "' 
~ 

., 
~ c c: 8 $ ~88 t:C 

x 

s x If Required 

s 

x s 

x 
x s s 
x s x 

x 

s x 
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BMMMllOOOM01 

8MMMOOCICIM10 

8MMMOOOOll110 

BMMMOOOOll150 

BMMMOOOOll120 

BMllllOOOOll170 

8MMllOOOOll70 

BMMM00001160 
BMMMOOOOM20 

BMMM00001190 

BMMMOOOOllllO 

BMMllOOOOll100 

BMMMOOOOllSO 

Notice To Proceed 

PrCIJl"am -oil Meoli-ig C-• 
1 CPCN App!Cation Submitted for Ash Pond Closure by RemoYaV Repurpose & WR -

Owner Issues PO to BMcD for MaterlaM:quip Procurement 

CPCN ~atlon Apfxove1i for Ash Pond Ck>eure by RemovaU' Repurpoae & VVR 

East Bend U2 OIQgs - Turbhe - HPnPIU' Turi;... 8'.mens, PrecipRefurbishment 

•Target In S.Vlce Date WR 

Target In SCrvlce Date FGO Mairt Tank 
Requi'ed In Service Date FGD MaittTank - August 2018 

Targe! In service Date RB 

Requi-ed In Service Date WR · November 2018 

Requi'ed In Service Date RB - November 2018 

Project Con'Cllote 

0 

0 

0 

I 

I 
I . . . 
I : : ! 
' I I > 

09-0c:t-15'.' _ --~- ~~e.tob~~- -~ - - : ..i. .~ .. - ~ . : : .. : __ '. __ , ... ! .. l 
14-0ct·15A · · ·PrCIJl"~l!icki>'f!ol~C"8rli>tte; ; ' ' . ' ' ' : ! 
01-Sep-_16- - · ! ! ' j • ci~~_,~io.AshP~~~ ... ~b\<Rem.;..av. R~~·&:M 
02-Sep-16' : ; • + ¢..;er !Ssiies l'O:lo BMcO for "1all!ria1EQ~ .PrQ.ur0ment- . 

' 24-Mar-17 , : ; : I : : · • CPCN~niii>P'ov~forAihPoridcio.MrebyRe-aVRepi.rp0se.&WR : 
• ...&.. • ' • I . ' . ' . . . , . ' . - . . , . , , 
n 10-Mar-18' 20-Moy-18 ; ; ; ; : ; : . : • ; ; • : · . : - iE8st8endu2oinije . :Tuitwie-k1 
0 11-Ap<-18 ·:--r· ! 1 ---: --; --:" i"' " ;· •• , .. .... , ..... , .. , r ·:· ~· . ·1- ., .. , • ~'.Tariietji1~1c~:Oaj';,~ ''"f··: · - : 

16-Ap<-18 ' : . ! ! : ' : I : ! . : ! · ! : • :T"'9ei rns.,1,1ceo.ite~G6Mom!Taii 
14-Al.'9-1&- : : : : , , : , ' : : : • :Requi'ed In S.rvlce:Oate 

29-Nov-18 ! ! : ' ! ! ! · : ! l ' · · •Tar~ 1h~ 

o: 
· =~~ ----··'--! 1·- " · '--~-f--' .. ···'-·- :-~-- : : .... l ---- . ; . :. ;· ~~~~-:j 

I l j : l 
:si."&'R• ... • - - " -_:r --- -- ''1f'...:;;.;r ·r '·--' -- --; ... , .. ; .. ' ------f--1•· t,;~: -~~,;ea; ·"~:iiie'.&-~~ .. ~ ..... i .. .,_ .. , .. , __ ., __ , __ , __ , ... , .. : .. , ... : ...... , .. f __ , ___ , _____ ,_ 

lllFM2190F18 IFB · lllllcf'umpo - Sle&Redrects 0 22-AIJSl-16 . i i ., : .; 1Fl!-~is~"'- ;Slf&iReiWecta : ! i i 
BMPM2!170F18 IFB- Flekl Erected Tanks (F&E) ·Site & Redrects 0 12-Sep-16 , : ; • :. jFB · FieiitEtect.i.J ~...;. Cf&~) · ~& ~..f...,._ : i 
BMPC342llF20 IFB - Aglatons - Sile&Redrects 0 16-Sep-16 • ' : I :• :rFEi-Aablors - S..: &ri•ecis : 

BMPS4310F18 IFB - Pre-Engllkigs-Site&Redrects 0 1&-i;.p-16 . : . ... __ j_ _, __ ,, : ... : .! ~IF~ :-~~~ - ~~-~ed~~- !, _,_ .: ....... 
llllPl6210F18 IFB. pH & Conductivty. Sle & Redfects o 10-Cct-16 · · ; - • I ,. !FB:· pH &:CGr•h!<IHty ! ~ & R~r~ts: · 

BMPl6210F66 IFB-TSSAnalyzers ·Sile & Redirects O 10-Cct-16 · I ;. IFB· T6SM!lyzl"" '· 5te 4 Red•~ 
BMPS4520F1B IFB · Struc Stael . Sile & Redrecto O 16-Nov-16 • : : • :IFB • Stnlc Sleol· site & Redlr~ 
-110F18- IFB-OCS-Sile&Redlrects 0 02-Dec~ : • ! l • IFB ; ots i ~~R .. ~ l 

• I . , . . . ' , ' 
lllFS8210F18 IFB·Pirg-Sile&Redrects 0 09-llec-16 • : . • ' I : ~ !FBc~· Silef.Redlrec" : .. -- ..... .: . . : .. ; . ''". -~ .. : 
llllPS8250F1B l 1FB-Fdne-Sle&Rodrects 0 25-Jan-17 ..... , . • , ..• ,. ~ .. ,. ·--·;-- : ··,- .,. " :· , .. , •1FB -1'dft. :f5b&'ROdl-;.t1s: ., 

BMPM8320F18 IF_B-Mect-IElecCanst·Site&Redlrecls O 15-Mar-17 ; ! : ! i I ! ' . i • '1F~-~~¢.+·:Sil,&~e<llrects ' , • 

llMPE5131JF18 IFB· M-ControlCenteni (480V) · Site&Redi'ects 0 24-~·17 ' ! ' ' i [ : ~ IFB-~~orCoolr~Ce!"•':' !~O)'l : sto&[R"!flr~ : 

1 BllE\llFCDF18 IFB·SileFillshea·Sle&Reclrecls o 15-Jur>-17 . ; I ; ; ; ; • ;JFB-~efinis~ - Sl~&Redlr~ : 

~ .. =~:;~aueRBC'""5tPl<g-Sile&R~·;.. ~ - ·~;OfJ-'1 -=::..i~;- --~ -;-, __ . i :· : ·:--- --+-'· ·: ~ i&.~¥-~~·41~r~~R~1r.ic1s] .... ~ :--- ·:-
BMESIFCOPF12 Issue~ Design Caost Plcg. Sile & Redi'ects o 24-Mar-17 : : : . .. ls~u~~ O•vn:COnet f'kg · Sile:& ~ed~ecls 
BMESIFCOFF12 l 1aaueFdnDesgnConstPl<g-Sile&Redirects 0 . 06-Ap<-17 - : • , ~ : I ~ : • ~1iioFdn~g~c..;-..1Plcg - ~e:&~ed!acls 
BMEMFCPBF12 ~ IHueBGPlansllso'sConstPkg-Sle&Redirects 0 _05-Apr-17 ' 1 [ : ~ !Ss~e~~~o'ajc~t~~ - ~e ;&R~e~ 

BMESIFCDSF12 r la&ue Struc Steel Design Const Pkg · Sle & Redirects 0 r 08-Ju,,..17 -·~- - ~ •. ..;. . .. • l. .:. .. ~ H • • • .i ... · - ~ -----l .. " .. ~ .. ; ...... .!. • • ; • • ; •• ~- ~~~i~~~-~~P.~~~~?!~~~-~---~~~~~~~-- .. -- ~ -- ~ - - -~ - -:. .. :. 
BMEMFCGAF12 Issue OveratGA&AG Plans Const Pkg . Site & Redirects 0 ' 08-Joo-17 : ' : : ' : ' ' ' • bsaue OvetaU GA& AG Plans Conit Pkg .; Sb &:Rediretts: : ' 

BME»QU~12 IHueAGL8""9SupportsConstPlcg · Site&Rod•ects 0 08-.Juo-1_7 : l j ; ! ~ ~ • .,.,;c;~Plpejs4-ts~-tPkli-$e~Ro<!lr:SC~ ! ' 
BMEMtFCPAF12 Issue AG Planallso's Const Pkg - Sle & Red'rec::ta 0 08-Jun-17 : ! : : : ! ; . ~ !H~eNi iria~llSo's ]C~t;.c'k~ - Ste;& ~19d4'eciS i 
BMBIOUAPBF12 Issue HVAC Const Pkg - ~e i Redi'ects 0 08-Ju~17 i ; ' ! f ; ;., lssUe HVAi: d'omst Pkg ~ Site &:Redrect& ' ; 
BMElFLOOF12 Issue lnotr Lisi Const Pl<g . Sile & Redi-ect O 06-Jun-17 . , j ' . : I j . ~ lls~e I~~ Us) cl>nsi Pie~ · 'Sit~ & Rdett , ! 
SMEnFCD9F12 1 11auelns1Pt1nDwgs&OetalsConstPti:g - Sle&Red_.ecta o ~08-Jun--17 ·· · ·····--- - :- •. ' ... l ·: ..... ; ·~- ~8Uit"i+;tpte,D~&6etiis~*1·Piqi--St8· i.·R~~~ 
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BMEEMODUIOJF12 Issue GrounifrG Cenat Pl<; · Sb & R•hcts 

8MEEIFCEDF32 raaue BIG Bee Raceway Const Pkg • Sle & Redhcts 

BMEEJFCeDF12 

8MEEIFCEGF12 

8MEEJFCEAF12 

tssueNG Elec Raceway Const Pkg - Sle & Red.'rects 

Issue Ca~ Const Pkg - Sle & Redi"ects 

Issue Schematics & VVirlng Diagrams C009t Pkg - Site & Redhcts 

12.Jun-17 

, 22·Dac-17 

22-Dec-17 

.. 22-Dec-17 

BMEEMOOLMD5F32 IHue ~ht/Rcpt/Comm Plan Const Pkg - Sle & Redirects O 22-Dec-17 

BMEBioDL.MD&F32 lasue Panelboards Const Pkg - Sh & Redfectl o 22-Dec-17 

mll-liiOIOiW W 110 1~-=i~ 
BMPM2970Df86 Meterial On Sb · Flold &ecled Tanks (f&E) • FGD MaintTenk • Sle & Redirects D 03-Ju~17 

BMPS9111F46 Meterial On Sle - Pre-Eng Bklgs • FGD Mont Tank Pump Bldg · Sl~&-Redrects D 15-Aug-17 

BMPl6214F46 MaterialOnSke·lnstr&Trans - Sie&Redirecta 0 1S.Aug-17 

BllPS452DF76 Metenal On Sle • Struc Steel· FGD ~Reck : Site & Redrects D 15-Aug-17 

BMA6210F48 Material On Sle- OCS • Sle & Redi"ects 0 13-Sep-17 

BMPM2190F46 Material On Sle · Misc Pumps · Sle & Redi"ects 0 13-Sep-17 

BMPC342CF66 J Material On ste -PQiatOf'I - \NR - Sumps 0 13-Sep-17 

BloFC342CF126 Meterial On Sle · Aaitetora - FGD MelrHenk · Sle & Redrects o 13-Sep.17 

llllPM2190F86 Meterial On Sle - SLixnenlil!O Pumps · Sle &Redirects D 13-Sep-17 

8MPE9231Cl2F46 Material On Sle- Motor Control Center1 (480V) - Sle & Redlrl!Cts O 08-Nov-17 

BllPC3421F56 Material On Sle ·RB Chem Feed - Sle & Redrects D I Oll-Dec-17 

NOtlaitoPrOOMll ..........,_ 1159 '~y-17=~..:.l!,--.. I 
II BMEV!FCOOM30 lssua NTP - RB Conot - Sle & Redfects 0 01-May-17 

BllPS8210U30 l&aua NTP - Ping 

BMPS8221 M30 Issue NTP - Site Prep & Fdnl 
BMPU8320M30 -

BMPE-2895 

BllPE-:z!ios 

BllPE-2915 

BMcY91DOS42 

BMPE-2925 

BMPE-211115 

1 Perform Sh lnveatQation 

Assemble Design Basil for Site I Review wlh Cuke 

l Prepare inti.1 GA.I Rev law wth Duke I Release for Design 

' lnlill Site Survey Availlble for Use 

Prepare RB Permt ONgS 

Rec~e Geotechnlcal lnvestbatmn Reooft 

.~.May-17 
24-May-17 

21..Jul-17 

30 30-Nov-15A 15-Jan-18A. 

9 07-Dec-15A 18-Dec-1511 

67- 21 -0ec-15A ~Mar-16A 
0 01·Feb-16A 

158 28-Mac-16A I 29-Jul-16 

0 30-Jun-16 

I 
I . i 

i 
i 
! 

: . -· ! .. ; .. . :.. . ..:.. 

i , ... : .. -
I " 
I 

:• tnueGno-.ieomff!iiiC-$1811. ­
;• j .. ~e lllG!Ele!c l(ac~ cj,,,.\ Pkg .!510& ~ecire<ts , . . . 
: · ; .: ls8u~AIG Eltc Recewi.y Con9t PJcg ~ Ska ai Ridri 
' : j .. 1.~u~c~c~niit~·!S1~ &fleiirei:1s i ; 

, .. ! - · -~ -11.-.;~&f.O~f.,.,;,.rc;oi.ijri.,{.fccins~i>i<g : ~, 
: + ls Sue: 4ihtlff:cpVC0mm Plln Const P,kg ~ sie & Rici 
: • ls·u~ Paj,.~.Jm ~~t pJqj . Sle f R~«b . 

. • 11at•illiori S1it - E'ielii E/octed t•nk• (F&/;) • FGO M~Tonk;. slte $ 
T .... :• :~ .. w;1 ~,;~::Pi'.'.;~~~F~o t.i.;ji 'r~rik~~p·a~ ·-T 
; '• 'M.ierl01OnSite i1n$1r hi.no· Site~ R'edliectio ; · 
! ;• .M~erel q n ~. ; Stfuc;Sti\el -!Fq o ~;Roi:k ; ~ &'Reilir'!CtsC 
! . ;• iMatari41 oh Site + DCs ~ sh &Redreicts • l . · 
: : ' •!Maler~ O~ ~e ; M~c ~~po~ ~e 4 R.;.i;rOc;~ ! : , 

:•:M8ierioli:>ii 5ie7~d;~·;Wil-'Suri.,,.: , . : .... - - .. ,. 

:• !Mai.rial o~ sie ; ~k,,.. ; FGD ~.;.. tonk -$.e :& Redi'ec1 

:•!M~on~e-s~~ .. blefu~ - !!b~~iiectjs · 
. • Matarlai on sae .:Mc:tor i:oluoi centefa (i4BOV) ; Sle & 

-·--·--.. .. - : .. , ........ , · .~ ~et!ri! O~-~·.:~~ Ci\e~~~~ 'Slr &~e_!'·~: ; 
-·r'-··' .. -

; 
I 
I 

i" ... T ....... .. ···-
i j 
i ; 
~ Proj!tct!"1ahag~ 

• l~sue NtP ; Rii cOnot- Site~ Red~ecis ; 

it ~·ii- t-(rp ' pf.,g; ' : ' 
ti lsiue:NTP . :site P~p & F~ 
j.; •: ••~u.!NTP · M~Const' . f : . : -· ···~ ·1*8ik'Nfa-: ~.;iii.ial.;,ji 

, • • • D P.roject CoatrOili , , 
··>· · ~ ·· ·· ·· i· ·1·-·:- ·-t· ·~ ···~ ··~· · s·i~tfng{;··- ~-· i· . .... ·:-·· :· · ~- .. r ··!ao·:·-· ~ ·· · · -: · · · ~- - ~- --:- ..... . ·····:··-' ··t · · ... · · · ·· 1· •• •• ·r·· '···:lo ··:-··!· 

! ! ~ Pr~trs~i.tant~D~~~ c""!c•'. · j 
: : b Procwement . , : : : 
;; I : - : : : : : ; . . I . . . . . . . . . . . ' ' . . ' ' . . ' . ' . . . . . 

.. ; .. ~$io~~fff.i~ ·. ·.· ; ! -i .. j {--t -\- : >·+·>· .· ' ..... ,. ' .. : -i -- .; .. ,.... I· 

: .. jPe(for~ Sb lnv~n ; ! 
.e :A&oeri>b!Oo0.1gn ~..:1or:SI011ievlewwlthDuko : 

i ~ PJ,a+e in~~/~~~~~~ 1 Re~~ foFOf!e'1n 
: • ll'ltial Sii Slxvtty Avalablb for Ute • o : : • 

· ·: · · <· · ·:· ·1··1···:-· : · · ; · ··: ·1l!~~·1:::~~;~;;·--·-· ··~· ·· · · · <-·->· -r --! ......... i ...... , ..... T. -- ·---r -·'.···· 
I POR Otn1o!opm•nt .2Gq "iZ·'OOV "SA • - • : : ; : '. : I : i : : . ; l . : : ' : : 

BllPE-2965 I Highlvl Study-Tech~retbnA.ocetionSFC 50 12-Nov-15A :29-Jen-16A : :....: K'igll~v1:Shjdy 1 Toi:JviololiyJ110nivu~nn;cc+oonsfc j · ; ; : ; 
iMPe-2975 .. RBIR;Use-~hBaain09c1s1on s730.oec:15A-t"18-Mar=-1°6A ' : illlllllillllll !RWR•U$eAsheminDeclslon ~ • i · . · · : 
BMPE-2985 -, PennbNeededDetermnetbn 57 JO.Dec-15A 1B-Mar-16A ' · .. , li!imi-:~-... :tedOeferrrini&m~ .. ., ...•. • .. ~·r -: -··: , ... , <· '· ,... ' ·" --< ._, .. , .. ,. 

BMPE-3015 Oeterm"1e Prelminary Location & Size of the RB 57 3Q.-Dec-15A 1S.Mar-16A -- l ~ter~ ~f!ln\Jl~y ~oc•~ & Stz~ oi; tt'M! R~ 
BMPE-2195 Oelermile Prelminary Scope Process Water Re-Routes 14 11-Jan-16 A 29-Jan-1f.iA : • omim1M P.r iiryScQp.:Proces• Water R·Rcxies ' . .. ........ 
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Duke W- Re-Oirec:tion Program • Easl Bond L3 

llMPE-:l!M5 

Blll'E-2935 

Blll'E-2955 

MS&l-5680 
Blll'E-31Js 

BMPE-:iOzi 
llSEH-5690 

BMPE-3125 

BIFE-3055 

O...e Receive Draft w.er U.a a.tance Report 

, Rvw Draft Water Maas S.nce Rpl 

Duke Receive Final Water Mass Balance Report 

1 
Draft Project OefWllion Report (POR) 

1 POR Review Meeli'lg -

-Review/Revisions POR 

Final Project Oeftntior1 Report (POR) 

.. ~f;~v;r~a;;;a:,~~~=-- ·· ·L'. .. .. , .. ......... ; ... "._ .. , .. L ... , ...... , ......... .. , ..... _ .. i. 
: : •OU.eRecoweFilol-.Mm-...Report : • : : · : · : : : 
! j , +or.iiPr~~~R~ (PDRI i ; ' : · ; . : : 
1 i; · -~~~r=: ... on.~R ' ! ' 
! ! . . . . I • F~l!~i oOr,,j;.n'Reporj (PDR) 

1 14-Jan-16A 

0 : 29-Feb-l &A 

0 01-Apr-1& A 

0 i 1Hlay.1&A-

75 13-MaY::,sA T 29-Aug-t & 

r:zs.1\.9-1& 
·:·· :· -· ·:·-:·····T · !- T -~--- - --··· .... . : .. ~· - ·:-·:· ·& 

-- :~~or;N.;.i ior CPCN P..mit ; SIB ~R-~; 
: ; : 

1 
fl.--o1~rw:cPCtiPe1mi - sbi.Rd~ 

----·-··- -::: ·~--·-~· - " ·· ::·::c"='-"' , ' : ·' f [.]LJ ~:2:~~~~;:~•;+.-rr' 
. • ! !1 ~t.' C~~uc!inn~ -Sb&~e-0<~ • • 

-­Blll'E-3075 

°"'""'1ination of Need for CPCN Penni · Sle & Redirects 

Pl'epe,_, of Appllcation ""CPCN Perml ·Sb & Redirects 

Roviewoi~foJ CPCN- ·Site& RedJects 

~P5c Appr .... of CPCN - • Sle & Redirects 

57 30-0ec-15A 1~-t&A 

117" 21-Mar-1&A 01-S..p-1& 

-1CO 'az.s.P:-1& ~-17 

0 24-M•-17 

A1090 

PIOii" 
BME11DEVS91 

BMEllClUAs3J9 

BMEVOVl'NS209 

DeveloPQ3 • S1e Plan Owgs - Sb & Redrects 

Q4/Q& RvwlROll ·Sile Plan 0:- ·Sita &.Redirocls 

Ownar RvWtROll • Sile Plan Owgs • Site & Red•ects 

sa.EVDEVS101 1 Issue For Design - Sle Plan Owgm • Sle & Rd'ecta 

018111ng&Dnin.-" 

BllEllDEllG10 

BllEWUN3309 

BME\IO'M'IG329 

BllEllOVltlG3J9 

BllEllOVltlG3&9 

BllEllOEllG21> 

BMEl/ClUAG319 

BllE\IOVltlG349 

BllEVOWNG359 
BllE\IOVltlG379 

11-*ha.ioift 
BllE\ISIZRJ&9 

BllEl/0-349 

BllEllREVR379 

BllEllOESR389 
llllE\ISPCR409 
BllE\IOESRCOll 

BllEVOESR429 

BME11DESR399 

BllE\IOESR419 

llllEWESR439 

BllEllOESR449 

DeveloPQ3- Gr~ & ~Plan · RB & Re-Oi'ects · Sb & Redl-­

Q41Q&-011 • GradJ"G & Orain1g11-Plan ·RB & Re-OiectB - Sle & R­

Owner RvVllROll • GradJrv & Oroinogo Plsn · RB & R...Or octs • Sle & R­

IFB - GrmJill & DrUiage PW'I - RB & R;...oi'ects · Ste & Redirects 
IFC. Grdig & ~Pion . RB & R...Orecls - Sb & Redlr-

0..eloPQ3 . Grw.i & ~Plan. - Out Pad & llilc. Fen. Sia & R­

Q41Q& R.-.IR011 • GrBdi'cl & O""- Plan· Slack Out Pad & llilc. Fa · Sia & Redlrocts 

Owner RvwlRev • Gradi'cl & Orai'lage Plan· Steel< Out Pad & MSc Fdns · Sb & Redi-ecm 

IFB - Grl!ldi11 & Drailage PW-. - Sta'Ck Out Pad & Misc. Fdns - Ste & Recfr"ects 

IFC • Gredi'lg & Oroiloge Pion· Stack Out Pad & Iliac. Fdns - Sia & Rodi'-

1 Prerrrinaly Bain Slzi'lg to Ccn&m Locllion Fl- RB • Sia & Redrocls 

Review Owner Process Flow- RB - Sle & Redi'ects 

Review Sle Topcvaphic Survey - RB - Sle & Redirects 

Basil DesV> lo 30% • RB - Sile & Redrecls 

RB Ccnst Spoca • RB - Sle & Redr-

Subml 30% RB Oesi!JI Owgs for Owner ROlliew • RB • Site & Redirects 

Owner Rvw 30% RB Design Dwvs - RB -Sl:e & Redhcts 

lncorp Owner Comments/ Basin Design to 60% - RB - Ste & Redirects 

Submit - RB Design Owgs for Owner Review- RB • Site & Redirects 

Owner Rvw 60% RB Des~n Dwgs - RB · Sle & Redrects 

_ !ncorp Owner Comments/ Basin Design lo~- RB · Site & Redirects 

./ -.. DUKE 
· ' ENERGY. 

• . .. .. . . . . . ... . . .. . .. . .... 1· ·-····-- · . . ··· ·- ··· · ····· -- •...•.. . . 

• , . i..m.1 0~~3~ Sbo~n~ ,c ste J RedO~~ l , , 
: ; E ~~&~~!"'·Slel'lanp,.g. j si\e&:Re!I•~ . , • 

I D ! ~~.., - ~""? o:wgO · S..i&R~ec~ ' ! 
; . ; ...•. -~ls~~ForO~ ".~Pll!n.~ - ~&~"'\l':ecilB _ •.. ; .. _ .. ~ . . I . . . . . . . . : : : : : 

1
9'=' !o.y~3-:G~ ~ o~~:~. ~B & Re-q•·~ ~ SI•~ R'!'1•!c~ . 
: d Q41Q6 RvwlRev - Gr~ &Oronogo Ptoo . RB & Re-Creels ; Sle &:Redire:tB· 

, . . . 1 i:i ! °"""'~lll(·G~,°'~..iei;...,Ra&'R~~~-s.; ,Redi"eols 
r --··:······· ! · 1 •: 1Fii ."~,.d;,,giii> ... i;"a~~ RB~R~DiecjS . ."Si!&ii9d~~ .. ·: 

co 211-J .... 1& 14-Sep-16 

10 1s-sep-16 I 28-S.p-15 

t 5 ' 29-Sep-16 f 19-0ct-16 

tll-Oct-1& 
... 

i i ! • •FC '·Gf~~~Pi>n , RB&f!e-Dract!i-~·~Redl'ec\9 

: I : j : : ; 0 ~~~~ · ~r~~ & Ora~ Pia~ - Slack DUt P,ad ~ r.iiscj F~ns ~ sle ~ 
0 1 04-J ... 11 ....... 

co ·--17 03-May.17 

: . ; ; . . . I ; . : ; . . : . : e;a'!IQ&~OV:- c<racjnii&~r•!iaeeP!an;~~Oiitf>!idf.M~c.; F~ns ; 
· ·• · · ,. · ., · ·: · · :· ··: · · · · .,. · ·: • · 1 ·· :· · ·: · ·: · ·0· · · ' • · ' • • ., · -··:··:·a ·o;;,;e; iiv;.;;R;.· ::ai*i;:v·& o;;;;;iijOPt;.;;: Siick·c:;,;;p;,;j & iAi."c: P.ci.;t ., 

j j : ; l' : ' j j ; . !• IF~ · ~+ii&~r~Pra~-51•c~ o~P.ct~iisc: F~ns ~ s1e4R ' 
: : · : · : : ; j 4' Ii · Gred~ &;Dr~lnagePIBh . ~tack out~ & ;"f ~dnS . 

--:Preimin. Bul) ~i'clto i;:on11-r\tLDc.tion' Fl ~ RB-Sle'&~edrocls . . • ! . 
o - - -. I • • -1-• ... • ~- • ' •' .. • •• • +•.-• ~ - ·•• • • • •• .- •• t .. • • ' • • •• •• ' " • • ••• •• •• O • · ,.. • • •o" •• • '• , , ...... ... " • ' 

: I :ReviewOWnerProc .. o:FIOw-RB · Sb&Redirocta : : : · · ' · · • : ' · 

1004-May-17 17-llay.17 

10 18-llay-17 01-Jun-17 

a' 15-Jun-17 

0. 25-Aug-17 

»Oec·1SA""'~ ...-,..;.;;;;.. 
57 3G-Ooc·15A 1~-

11'14-Jan-16A 15-Jan-16A 

1 ' 14-J.,,.16A 15-Jan-16A 
. , . . I , . , . . , • , , • 
! I 'Reyiew Sb loPilr'osnc Siirv+Y · ,RB· Sb~ ReclNctji ! ! 
: : - 8.jnii..liJ, io n -iiB ' sb.&R.&.,.. : : : : 

! ! : : .I El RBto~t~ · RB · Sle~~OC.:. ! . ' ! 
.. , .. , .. ~ .. 1 .. ; .. ~ .. ··,·A~~~~r~tu.°t~~~~t~-~~~~~t~ · · =· · ·i ·· · ·- ;·· ··;··+· \ ·+ ·: ··~··:· 

! ! . ' • 1i.:ari.~wiier~~~lri~ilh t<ia-!RB - Se$R~rec.; : . : ! 

60--21--Mar· 16A t i.i..n:1s A-

30 1~un--16A 1 05-Aug-16 

0 13-Jun-16A 

S114-Jun-16A 2!).Jun-1&A 

1oi 21..Jun-16A 05-Ju~1& 

j ! ' ~ SubH~RBo.s.,;.D.,g.rJrtjwner~Oll;!ow~RB·Sle'&Redr~ j 
: : ;I Dw0e< RvW- RB OeSVi DO!lli- RB • Sb & Redlrocls ; 

/ci ip~aw.;.,ConwnentBJBes~Davnt~~ -'Rs - Sb ~ R;ed~~ ' 

0 QS..Jul-16 

3 Q&.Jul-1& Olhlul-16 

20 11-Juf.1& 05-Aug-15 
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&Drl - RB Des1i1n Owgs & C...• Spec:a b 0-R-- RB· Sle & R-­
Owner Rvw 911% RB Design Dwgs ·RB- Sle & Rodi'-
Revisions & Const Oocwnentliim - RB • Sle & Redredll 

3 cie=Auil-16 ; : ; ; ; :1 OwherRvw-RB"-"'"ni-·RB - ..l.&Rdr.;... ; ; · ·. ; . '. ; ; : . . ' . ...........-r- .-r- ... .,..- . ' . - . ' . 
; ; ' : ; I R.,;islOns a conit c:ioc:Um.ailon:. RB · sh & RedireCts : : . ; : . ; 

lllllMIESR459 

BllEllOESR469 

BllE\IRSNR429 
BllEVO'llltjC11o 

BllEVO'll1'«:120 
BMEVO'MIC130 

Issued For CPCN • RB Dwgs • Sie & Redi"ecll 

IFB • RB Dwgs • Sle & Redirects 

211-~16 

: . . ·1- • Subir«90%RBO-lilnDwgsliC...•Spocob-o.inorR-·RB--S..&Recir- : : : 

i : ; : i :. jsa~edj Fo[ C~~-~B~ ~ Sit~ &ll++s : . , . : : : : : f : 
. : : • :• :iFB·RBDwgs·Silll&Redi'eets ' : ' : : . ' . 

12-~16 

12-~16 

14-Sep-16 

= .. ..:1·+·<-··r·· ··r· ·: · ·· ··<··-> · · 1 ······ · ·· · : --···· ···· ·· i~c~:-Ra4:·~•'.&iiecite.:"· ·~ ·· :··-~ ··: -- 1 ·· ~·- ·l··: ·· ·"· ···· · · · ·· ·· r · · "·" ······· IFC • RB Dwgs • S.. & Rodireots 1 04-Ja~· 

~'25:'7'!; Fliililil .. 
OeYeloplQ3 • S.. Flnilhes • S.. & Redirects 
OW6 Rvw/Rev • Sia Flnishn ~-S.. & Redirects 

20 116-Aj>r-17 
10 04-May-17 

Ql.May-17 : : : CJ Develo!>'Q3·Sl•Fi1Bh .. -Sile&Rodireots : : : 
i ! i . 0 !04'04~ ..... sj,.p;n~h.:S-lll~ &~e<il-e<its J 

; I . ; ci 0 0wner Rvvi/Rev- :S10Fiiu.~es > sie & Rodlri.:bi i 
17-llay-17 
01-Jun-17 

. .. .. ~ ... -=-r· ·· .. c·r ;· l ; :· 1 , ; .. -:• '.iF~·t!i.:~::-r:::~~ts~ .. · ... r:·+-·, 
Suu-ctur:il Eng1nCK11!ng m:iB•WiM : [ l l 1 . ! ' , , ~ , j 

10 ' 18-May-17 • Owner Rv'Y'Rev. Sb Finishes - Ste & Redi"ecta 

IFB • Sb Finishes • Ste & Redl"ecta 

IFC- Sle ......... Sia & Redirects 

llMEllDEVF20 
BllEVQUAF419 

BllEV0-429 
BMEViFcot1124-

llllEVIFco91MO 

•. 11ruiitun1 ............ ac:On~sfu0rt_;:---:-_ ---.. --- - ---·[ 1.!!.,.(]5.JUIT6 ·-r;2.AP<·!L. j ; ! j ; , : j : ; ... , . . i 
A1100 StructunilDeslllnllanagemont-S..&Re-Ol'ects 191 05-Jut-16 OS.Ap-17 . : : : - - .. StriJctutaJOeslilnM•hagement ! Sle&RO-Oltects : 
A1110 Structural Construcdon Suppatt- sa & R•DWects 5

1
0&-•-11 12-AJ>t'- f1 ··• ·· ~- .• ,. -~--~· . • ;. • . i •• {· •• .. ·· r

1
• · --.···~· · .. .;. ···· - ~- · ··.·--·u- "Sir·~~·it~.;.~ -~if~~~:& -~.~~ta·:·-- - -- ; ·--r--r -- ~ ---<---'· ··; · 

1....000-niool : 1Q'l1.0ct-fs-·02-Nov-16- j l ' · i j · · · · · · l .. __ --- . . I . , . , , . . . . 
BllESGPS10F372 ReceiwelRvw~Repart · S..&Redireds 3 31-0ct-18 112-Hov-18 ; ; ; ; I Receive/RVWGeatechRepart-Sile&Redireets : 

Pll .. &foundlllon~n ~- ·--- ---- ---- 1~20-<>ct-16_~~-~7- [ [ j . • ; l · : j • . \ 
BllESGPS1DF232 O..Olopa3~Desi1Ji-FGO-.Ton1<·S1a&Rodi'ods I 1"0° 1 71,--0~ct-

0 0

16° 1
<&.Ncc = .. c:-.1·6

7 -H : l : : ·j·+ .. ~ -~ .. ~kj~3~'0~~·-= ~G6~U,h8nii r8b'!tRdociS[ ' : -~ •• f· ~ .. , .. , 
BllESGPS1DF252 04'Q6~DesilJl·FGOllaintTonk - Sla&Rldirects s : 10-Nov-16 16-Nov-18 : : . • . • :o ; o41Q~~DesVi·~G~M""1t!T"'1k - ;s;t~ &~e<f·~ ; ; ; 
BllESGPSlDF332TOevelopl03FdnOasgn-FGD~tTenk-S..&R.;directs 15 17-Nov-16 ' 09-0ec-16 ; ! [ ; : 1' . 0 b..;..,j,/Q;J~dnpavn[-F~OjMa)ntr•nk-St.i&Red,i'~ : . 
BllESGPS1DF242 Oevelop30-Fdn-FGO-Tonk-Sh&Redi'ects 15 2&-Nov-16 16-Clec-16 ; ; . 0 ' OeyelOpJOlla4olf'dn , FGOjl.la;.1,an1! - $ie ·&~edfecls ' 

- -- • • I ' • ' • . - . • ' . . . • 
BllESGPS1DF342 Q4'Q6FdnDesi11n · FGOllnTank-Sle&Rodi'ects 5 ' 19-0ec-18 . 71-0ec-16 : : ' o: OW6Rdnllftigrj· FGDll•1nt ~•nk - Sito&Redi'eets : : 
BMESGPS10F402 Can1lrm Fdn DeslgnlRetease Hott. -FGD M.nTn -Sle&Reihcts 10 24-J-.17 106-feb-17 ·· ~ ··~- - -.. ··; ··1 .. ¥·· ···\• •'J .. •( ~ .. . ... •.• -.... . . ~ ··o ··~·r:.·i=~~·n·~·-;H~tt::.·F.GtlMiht~TaJk ~ig~·&Red~~-~- - ~ -- - ... --~ ··r· 

• 8 ·Mld!M# ~~ I '··; 'j .... ·· ~ 
BMESGPS1DF262 Deveq,'Q3~Delign-FGDMai"llTank~Pmt-Sb&Redfects 10 27-0ct-115 U»-nw·1a I : I ..., ~"":"111P'~~~u~ -r~':""!..-1~ '"!111...-1.m~"' ':au :· ~co.~~·C\;~ lU "1-UCl-lD 09-Nov-16 

BllESGPS1DF282 ' 10<4106 ~ Desliln • FGO -Tonk Pump Pad -Si. & R-- 5 1o-Nov-16 16-Nov-16 

BllESGPS1DF292 o..~:i~ ~--PtPORec~- siio iRedirects 
BllESGPS1DF312 Q4'Q6 ~ OesilJI ·~Rae~· Sia & R­
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Spoc & Sdledi* LMiie- Pwr C.. ·Sb & Rem­

BMEELPCAT3522 i R- Large Pwr C.. · Sle & Remects 

BMEELPCAT3532 : Q41C16 Rvwl.arge Pwr C-Sc-R- - Sle & Remects 
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Q4JQ6 Rvw Spec • Misc Pump& 

IFB • Mile Pump& -

•Suppler Prep and &Dnit BkB - Misc Ptmps 
T8chnical Evaklation & Bid Tab - Misc Pumps 

Owner Confirm Purchase Order - Misc Pumps 
Conform Corantct/lsaue - Misc Pl.mps 

Program ""'8rd • Misc PU.,.. 
lssu.i~ PO/ Award Engileel'tlg - Misc Pumps 

Vndf Submltal(Fnd Load &Anchor Bot l>esV>J ·Mlle Pumpo 

j Rvw V~ Stbnllals [Fnd Load &Anchor Bol Design)· Misc Pumps 

Vrdr &-(Wling DilGrlllll) ·Misc Plsnps 

Vrdr Submltal(Equlp Dwgl) ·Mlle PllTipS 

- Rvw Vndr Sul>rnllols (Equip Dwasi- Misc Pumos 

10 : Ol·Alv-16 

20 22·""9-16 

15 ; 21)-Sep-16 10-0ct-16 

15 2i .se.,::i6 ·11-oct-16 

10 11: oc1: 16 · 24-0ct-ie 

0 24-0ct-16 

0 1 ci4:""N0v-16'" 
0 106-Dec-l & 

15 07-Dec-16 2!1-Dec-16 
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0 

120 27-Mar-17 

1o az. A.g.16 

101 O:Z·Aug-16 

0 

20 23-A&v-16 

15 ' 21.seP:-16 

15 2&-Sep-16 

10 12-0ct-16 

15 07-0ec-16 

0 

0 

151 O!hlan--17 

05-Jan-17 
Q6..J~17 

, 27-Jan-17 

: 27-Jan-17 
• 24-llar:17 
1~17 

15-Aug-16 

22--:"AoQ-15 

t 21).Sep-16 

11-0Cl-16 

18-0ct-US 

25-0ct-16 

25-0ct-16 

j 04-Nov-1Er 

-;-06--Dec· I 6 
21-090-16 
05-Jan-17 

(16..J.,..17 

BMPM8321711 · Rvw Vrdr Stbnllab ['llTiv Ditgrams) . Misc Pumps 15 09-Jan--17 

BliFM8324391 leaue PO Rev/ Release for Fab & Del- Mile Pumps; 0 
-fl320971 -Vrdr Eiv/Monufacture &DellDSle· Misc Plsnpo -"!Ml 120 27.M0,. 17 

- ~PPlpe(-1 26i'r,s:--May:15-A. ___ ,~ .. I 
r= llMPll832Q31 PrepTech5-farQ3Rvw - FRPPlpe 2D - 1~16A 10-Jun-ITT 

BMPMll324331 Q4/Q6RvwSpec·FRP- pPe 10 ' 13..Jun-18A 27.Jun-16A 

BMPM8324241 l 0wnerRvw-FRP~ 10 2.8-Jm-t&A 12-Jul-16 

-8324251 IFB • FRP Pipe 

llMl'M8324261 ' Suppler Prep and Submt Bidl • FRP Pipe 

BMPMS32<1271 Technical EYU.atlon & Bid Tab· FRP Pipe 

BMPUl32G1 ConfOrm Contract/Issue - FRP ~ 
BMPll8324321 Owner Rvw Period· FRP Pipe 

BMPM832<12111 Midwest Prajodl Award • FRP Pipe 

"15 26-Jul-16 

15 ' 16-A&v-16 

5 07--Sep-16 

5 07--Sep-16 
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06--Sep-18 

13-Sep-16 

1~16 
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BMPUll324831 

BMPU8324l51 
BllPM8324381 

BllPM8324«11 

BMPUll324341 

BMPll2970010 

llMPll2970470 

~ 

SMPll2970C90 

BMPU2970500 

BMP112!170020 
BMPll2970520 

BllPM2970510 

~571 

BMPU2970580 

BllPM2970590 

BllPll297tl620 
BMPll8322Sol1 

BMPU83221531 

-SJ22691 
BMl'Ufl322751 

BMPll8324411 

-1321331 
BMPll2970600 
BMPUll322E01 

SMPM2970M5I 

lauoPO/-~-FRP~ 

Vndr Su-~ SpoolOwgsJ-FRP~ 

Rvw Vndr-Su-~Spool Owgs) - FRP ~ 
l1sue PO R.,/ Relase 10( Feb& Del- FRP ~ 
Vndr C.V~e & Oelto Sia - FRPP"8 : Sia & Raects 

Q4/Cl6 Rvw Spec - Field Erlcled Tanke (FIE) 

· Owner ~CorMWD - Field-eiect-;i Tlf1k• (F&E) 

IFB - Field Erected Tank1 (FIE) 

, Supiller Prep end Subml - - Field Erected Tank• (FIE) 

;-Technical EvUlation & Bid Till- FieldErec:led Tank• (FIE) 

Owner Rvw Period - F...-i Erected Tonk• (FIE) 

Conform Contract/Issue - F~ Erected Tanks (F&E) 

1 laaue PO/ Award Engineerill - Field Erected Tankw (F&E) 

Vndr S-[T•nk Arrarvoment Owgs] - Field Eracllld TMke (FIE) 

1 Vndr ~ (Fdn Load &Anchor Bal DnVnl- Field Erected Tonka (FIE) 

, Vndr -1 (lnet Lista] - Field Erect;., Tanke (FIE) 

Vndr su-(Oeailrlllwu nfo]:-Fii!il Eredail;nb iFaE! 
• Rvw Vndr SubrnllD (Fdn Load &A;;;;;. Bal DnV-1-F~ ~Tanke (F&E)­

Rvw Vndr Su-.1s )lnet Usta] ::-fii.·ld ei;;;;t;;dTank• (Faii -
~ RvwVndr-ls [rank Arrangement Owgs]- Field Erac1od Trio (F&EJ 

I Rvw Vndr - (O•IJnll>wg Info]- Field Erecllld Tonks (FIE) 

IHua PO Rev/ Release for Fob & Del - Field Erected Tlf1ka (FiEJ 

Vndr Elv/Manulocture & Cello Sia -Field Erecllld Tris (FIE) - FGO Mait Tank - Sia & Redi'e 

Vndr Subrnllal (lnsuranco/SofelylSle lnfo]-:-Fieil Erect8d Tanke (FIE) 

Rvw Vrdr - (ln1..-o1Sarlij.Sla Info] - Field Erecllld Tris (FIE) 8ogi>--m Sia- Field ErecledTarb (F&E) 

U411-R_tion _n _loo!Food("'°9-l 
llMPC3420446 ~TechSpecforQ3Rvw-RBChamFeed 

llMPC3420458 : aw& Rvw Spoc • RB Chem Feed 

llMPC3420476 

llMPC342114611 

BllPC3420<86 

llMPC34204116 

llMPC342050f5 

llMPC3420526 

llMPC3420516 

llMPC3420776 

BllPC3420556 

llllPM8323141 

llMPC3420536 

BllPC3420696 

BllPC3420706 

IFB- RB Chem Feed 

Owner Rvw - RB Chem Feed 

Suppler Prep and Subml em - RB Chem Feed 

TechnJCal Evaluation & Bid Tlb - RB Chem Feed 

Owner Rvw Period - RB Chem Feed 

Conform Contradllssue- RB Chem Feed 

Program Award· RB Chem Feed 

ls•ue PO/ Award Engineef'1! - RB Chem Feed 

Vndr ~(Fdn Load &Anchor BoU DesvnJ- RB Chem Feed 

Rvw Vndr Subnit1als (Fdn Loed & Anchor Bat! Design] - RB Chem Feed 

Vndr Su- (Elect Load Info] - RB Chem Feed 

•Vndr Sullrnl1al(Eqlip "-1· RB Chem Feed 

Vndr S-('M'11-arna]- RB Chem Feed 

(~DUKE <(; ENERGYa 
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15j 1$Jen-17 

o, 
100 27---17 

0 

20 ' 13-Sep-16 

20 11-0ct-16 

s-=--08-Nov-1& 

5 f 15-Nov-16 
0 

15 22-Dec-16 

15 22-0ec-16 

15122-0ec-1& 

15 22-Dec-16 

0 

70i 27-Mar-17 

O• 

10 10-~-17 

0 

04-Jan-i7 
j25.Jar..17 -
1-24-llar-1{ 

15-Aug-17 

1~16 

' 02-Sep-1'6 
12-Sep-15 

10-0ct-16 

07-Nov-18 
~-· --~ 14-Nov-16 

:21-Nov-16 

l 21:-Nov-16 

f 21-0ec-1& 

1 21-oec-1&_

1 
____ ____ ~ 

\ 21-Dec-15 ' : • 

j 21-~ac-16 
16-Jan-17 

~~·17 
16-J~17 

16-Jan-17 
· -·:--:··~ 

24-llar-17 

03-Jul-17 

07-Af>r-17 

121-Apr-17 

Ql.Jul-17 

a•w+1•www 
~~ QS.Ju1-1s · ·· oa-oee: .. n 

21 Q&Jul-16" 05-Aug-16 

5 1111-Aug-16 12-Aug-16 

0 12-AufJ-16 

10 15-Aug-16 26-Aug-16 

18 115-Aug-16 I Ql.Sep-16 

16 QI.Sep-16 r-30-Sep-16 

16 16-Sep-16 107-0d-16 

10 03-0ct-16 14-0ct-16 
·o 14-0et-16 

14-0ct-16 

i~-16 
15 30-Nov-16 \ 20-Dec-16 

·-···-· ·· .. ·· ··· 0 1 1 13-0ec-U.i 

13-0ec-16 

13-0ec-16 
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I 
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! •: Vndl- s..-i.l !!ank Airar;i.~ ~•Hlald Ee~ tan!<" \F~I . . 
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-- ·-:·· 7 .. :··-:-·- - .. ; ··- · +'~-Siiirr.iiifii;StiU.ii.F Fiitierett'.;.frahicii' iF&EI "'" . ·: . :· · ·-· -; .. , ·-

! •'-~ii:i~~foJ> F~EtebteiiT~k~(~&E) • : ; j , 
! ; 0 !Rv!iv \(nd( ~ (Fdn ~osjl &~411oi e.j1 Qes~n] ~ Fij!ld ~opted T~"4 (~&Ej 
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1
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; • IHuePO Rev/RetOaeroi FabaiDel - Field EiectO<!Tank• IF&E) : 

I 
[ ~ Vnd(,Erjp-!Maoofai:tu(e ~DOI to~ -F'oeki;Er~~ r'.ank,i. (~&E}-fGP 
! : • V...- S<mni1ta111.SurancOlsa!etYlste lnfoj - Fieti Erected Ti.ni<S (F&i?) 
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c:J P.re~T,;,,hSp.ictcicaJRv..t-R&c11emFi.ed : : ' ; 
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.. 1·· :•-!Fif iiB~,;;.;.;F~ecj ["' :" T -·- i . ··- ·- - . - ; .. - ·; 
O· Owner Rvw:- RB Chem Fe..! ! ; 
Cl ~Prep .,.j Subml ~ ;RB C~a..j FOed 

d Techrllc8i~&BidTib-RB 'ChOmFe0cr 
. 0 iiw;,.r ~ Pertcici-11a:C~ F~ ! . . 

b :cciftro(,;,"Cc.dr.GtnS&uii- Fie cliein 'iieed' 
: . :~k.ro <RBdeniF~ : i . 
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DukeW-~Progrmn-EostllondL.3 

BMPll11323111 , RYw Vndr - (Sect Load Info] · RB Chem Fo.t 

BMPMll323171 . Rvw \INlr Subnllall (Equip~) - RB Chem Feed 

BMPllll3233J1 ' Rvw Vndr - l'WR"41 Dillgroms] - RB Chem Feed 
~- . 

BMPC342073l5 Issue PO RIN'I R•ase b Fab & Del · RB Chem Feed 

llMPC3420546 Vndr Engrlllslulac1un! & Del to Sia· RB Chem Feed 

g.34211 :-Ajlliitiii(~riiiil 

llMPC3420286 I Pl'ep Tech Spec for QJ Rvw • Aglatora 

BMPCJ4204al Q41Q6RvwSpec-~ 

BMPC34202S16 ! Owner Rvw-.Agtators 

llMPCJ420306 , IFB • lvbtors 

BMPC:icZJ3i6 ~r Pl'ep ard &Dr.l Bida • "ubt.,. 
BMPC342032& Technical Evaluatk>n & Bid Tab-Agbtore 

llMPCJ420436 

llMPC3420346 

llMPCJ420JJ& 

llMPCJ4207a5 

llMPC34207515 

BMPll6324421 

llMPCJ420386 

BMPll11323321 

llMPCJ420396 

llMPC3420716 

llMPCJ420nll 

BMPll11323231 

BMPll63Zl311 

BMPllllJ23291 

llMPC34207~ 

llMPCJ420566 
llMPCJ420686 

Owner Rvw Period -ltclblar• 
Confarm Contr11ct1111ue -Agbtors 

i Program Award - Aglators 

Issue PO/ Award Engineer'-1- ,tc;tatore 

-VrdrSu-(lloflleO..ign]-~ors 
Rvw Vrdr Sobnltals [Balllo Des!PiJ -Agiatons 

Vrdr Sulml!ol (FDN Load Info] -Aglators 

Rvw Vrdr Subnllall (FON Load Info] - Aghtora 

Vrdr Sutlmillll [Elect Load Info]· ~lot"'• 

Vrdr Sutmtlal(\\\'lng Dilgramo)-Agbtono 

Vrdr Su_ (Equip D..vo°)-AGtatono 
Rvw Vrdr - (Beet Load Info] -Agblono 
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Rvw Vndr- (Equip~) · ,Aglllors 

IHue PO Rwl Release for Fab & Del-~rs 
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Tech*:ol &.klotlon & Bid Tlb- Pre-Eng Btdgs 
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BMPS4310290 
llMPS4310590 

llMPS4310600 

BMPSCJ10610 

BllPS4J10620 
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Duke Energy Kentucky, LLC (Duke Energy) prepared this Closure Plan for the Coal Combustion 
Residuals (CCR) surface impoundment (Ash Pond) at the East Bend Station (East Bend) 
pursuant to the requirements of 40 C.F.R. § 257.102(b) of the Disposal of CCR from Electric 
Utilities rule, 80 Fed. Reg. 21302 (April 17, 2015). Amee Foster Wheeler Environment & 
Infrastructure, Inc. (Amee Foster Wheeler) was retained by Duke Energy to certify that this 
Closure Plan meets the requirements of 40 C.F.R. § 257.102. The information contained in this 
Closure Plan will be used to assist Duke Energy in the closure of the Ash Pond located in 
Boone County, Kentucky, on property owned by Duke Energy. This Closure Plan may be 
a~ended pursuant to the requi~ements of 40 C.F.R. § 257.102(b)(3). Presented below ar~: 

1. A narrative of closure activities; 
2. A description of the procedures to remove CCR and decontaminate the CCR unit; 
3. An estimate of the in-place CCR inventory requiring closure; 
4. An estimate of the largest area of the CCR unit requiring a final cover (as needed); 
5. A closure schedule; and 
6. A written certification from a qualified professional engineer, licensed in Kentucky, that 

this Closure Plan meets the requirements of 40 C.F.R. § 257.102. 

1 NARRATIVE OF CLOSURE ACTIVITIES 

The purpose of this Closure Plan is to describe the steps required to close the Ash Pond at East 
Bend Station consistent with recognized and generally accepted good engineering practices. 
Closure of the Ash Pond will be designed to reduce the need for long-term maintenance and 
control the post-closure release of constituents into environmental pathways (i.e. air, surface 
water, and groundwater). 

The Ash Pond will be closed through the removal of CCR, and the closure will be performed 
pursuant to 40 CFR § 257.102(c). CCR will be removed as described in the following section. 

2 CCR REMOVAL AND DECONTAMINATION 

The procedures to remove CCR from the Ash Pond include dewatering and utilizing appropriate 
equipment and methods to excavate and move the CCR to a permitted on-site landfill. 
Dewatering will include removal of bulk water/free liquids and interstitial/pore water (as needed) 
to allow for safe excavation. 

Existing appurtenant structures, such as ditches, culverts and miscellaneous piping, will be 
decontaminated and abandoned in place, removed and disposed in a permitted disposal facility, 
or removed and recycled in a beneficial use facility identified at the time of closure. 
Decontamination procedures may consist of pressure washing, scrubbing, or other generally 
accepted decontamination procedures. 
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Pursuant to 40 C.F.R. § 257.102(c}, closure will be complete when groundwater monitoring 
concentrations do not exceed the applicable groundwater protection standard established 
pursuant to 40 C.F.R. § 257.95(h} for constituents listed in appendix IV 40 of C.F.R. Part 257. 

3 ESTIMATE OF IN-PLACE CCR INVENTORY 
The volume of CCR present in the Ash Pond was calculated and is presented in Table 1 below, 
pursuant to 40 C.F.R. § 257.102(b}(1}(iv}. The volume is the inventory of CCR that will be open 
(and require closure) at one time, and the estimate is based on bathymetric surveys and 
historical topography as of September 2014. The annual surface impoundment inspections· 
completed, pursuant to 40 C.F.R. § 257.83(b), contain the most recent estimates of CCR 
material in the Ash Pond. These are posted to the Duke Energy CCR website, pursuant to 40 
C.F.R § 257.107(g)(5}. 

Table 1. Estimated In-Place CCR Inventory 

Basin 

Ash Pond 

Quantity of CCR 
(cubic yards) 

878,070 

4 ESTIMATE OF LARGEST AREA REQUIRING FINAL COVER 
CCR will be removed from the Ash Pond pursuant to 40 C.F.R. § 257.102(c}. Therefore, no final 
cover system will be needed in support of closure activities. 

5 CLOSURE SCHEDULE 
Closure of the Ash Pond will be initiated pursuant to 40 C.F.R. § 257.102(e) and is anticipated 
to be completed within five years of the commencement of closure pursuant to 40 C. F. R. § 
257.102(f}(1 )(ii). Closure of the Ash Pond is anticipated to be completed by 2021. 

Prior to commencing closure construction, design documents will be prepared to support 
applications for required local, state, and federal permits. Closure construction design 
documents will include construction drawings, technical specifications, and quality assurance 
testing work plans. The permits required for closure construction activities will be evaluated at 
the time of closure, and are anticipated to include permits from Kentucky Department for 
Environmental Protection (KOEP}. Preliminary time frames for anticipated closure activities are 
included below in Table 2. 
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Table 2. Estimated Time Frames for Closure Activities 

Closure Activity Time Frame (year)* 
KOEP Closure Plan Approval 1 
KOEP Permitting Approvals 1 (NPDES, E&SC, Air) 
Dewaterina and Stabilization 2 

CCR Excavation 1 
*Estimated closure activity time frames may include some overlap. 

6 QUALIFIED PROFESSIONAL ENGINEER CERTIFICATION 
I, James L. Studer, being a registered Professional Engineer in the state of Kentucky, do hereby 
certify to the best of my knowledge, information, and belief, that the information contained in this 
written Closure Plan dated October 10, 2016, was developed pursuant to the requirements of 40 
C.F.R. § 257.102 and has been prepared pursuant to recognized and generally accepted good 
engineering practices. 

SIGNATURE DATE 
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