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1.0 EXECUTIVE SUMMARY 

East Kentucky Power Cooperative (EKPC; Owner) is reviewing the viability of a new reciprocating 

engine (RICE) power plant facility at greenfield location in Liberty, Kentucky (Liberty) to meet their 

customers’ growing needs for additional energy capacity. This new facility will provide approximately 

214 MW (net) of peak loaded generation by the end of 2028.  

EKPC retained Burns & McDonnell Engineering Company. Inc. (BMcD) to assist in developing the 

scope, preliminary design, schedule, and cost estimate for the new facility. The cost estimate was 

developed in accordance with the Association for the Advancement of Cost Engineering (AACE) Class 3 

cost estimate guidelines. This report summarizes the Project scope and presents the study results for use 

in EKPC’s evaluation of Project feasibility and budgeting.  Further, this report provides a basis document 

for obtaining Rural Utilities Service (RUS) funding, preparing the Kentucky Department of 

Environmental Protection Division of Air Quality permit application, and providing input to preparation 

of the Environmental Assessment (EA), project definition, cost estimate, and milestone schedule. 

Wärtsilä Corporation (Wärtsilä) is the original equipment manufacturer (OEM) that is being considered 

for the genset technology and this basis of the cost estimate. The technology considers dual fuel engines 

capable of operating on natural gas or diesel fuel, capable of connecting to the grid within one minute and 

achieving full load within five minutes allowing a rapid response to fluctuations in power demand. The 

new gensets or units will include selective catalytic reduction (SCR) to meet current Best Available 

Control Technology (BACT) standards. 

1.1 Purpose 

The purpose of this report is to define the overall scope, schedule, performance, capital costs and 

operating and maintenance costs of the new Liberty RICE plant and provide general information to 

support the following activities: 

• Permitting 

• Internal budget appropriations 

• Approval from the RUS for project financing 

1.2 Project Configuration Summary 

The new facility will incorporate 12 Wärtsilä gensets, model 18V50DF, which produce up to 18,132 kW 

each. Considering Wärtsilä as the genset OEM, the facility would be equipped with 12 gensets capable of 

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

1-2 
 

producing a total of 214 MW (net).  The gensets will be located within an enclosed engine hall. The 

building will house the auxiliary operating equipment for the gensets that require cold weather protection. 

The engines are cooled by a closed cooling water system (one per unit). Heat is rejected from the closed 

cooling water system by way of air-cooled heat exchangers (radiators) located outdoors.  

The gensets will be designed to burn pipeline quality natural gas with ultra-low sulfur diesel (ULSD) fuel 

oil as a backup. A new natural gas supply pipeline, dew point heater, and metering and regulating station 

will be installed to the site as part of a separate project.  On-site regulation and fuel gas filtering to meet 

the pressure and cleanliness requirements are included to meet the supply requirements of the engines. 

The pipeline supply pressure of 200 psig minimum will be adequate for the plant; fuel gas compression is 

not required due to adequate pipeline supply pressure. 

To support emergency backup operation on fuel oil, the fuel oil storage tanks are designed to provide 72 

hours’ worth of fuel while firing all engines at full load. Two fuel oil storage tanks are located in concrete 

secondary containment structures with redundant offloading and forwarding pumps. All fuel oil piping 

outside of the containment structure are supplied with jacketed piping. Fuel oil heaters are supplied to 

ensure fuel oil temperature meet the engine’s minimum requirements.  

A new 161 kV switchyard and transmission line will be installed to interconnect the output from the 

generating plant to match the high voltage transmission lines located approximately one mile from the 

facility. The EKPC transmission group worked with BMcD to investigate the transmission system 

requirements for system upgrades. BMcD estimated the engineering and construction management costs 

associated with the system upgrades. Costs for the new switchyard, new transmission line, and 

transmission system upgrades are included in this estimate. 

RICE generating stations require minimal raw water supply; there are no continuous users during normal 

operation. Raw water is needed for service and potable water supply, fire water tank supply, and closed 

cooling water makeup. Water supply for the facility will tap off the county potable water supply main and 

feed the aforementioned systems. The fire water tank is 450,000 gal.  

Site storm water will be collected and directed to an on-site storm water runoff pond. The storm water 

runoff pond will discharge by gravity to a new outfall. No treatment or monitoring of the storm water 

discharge is included. The storm water pond was sized for a 100-year storm event over a 24-hour period 

for the facility site area. 
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All oily contaminated drains will collect in an oil water separator before discharging to the stormwater 

runoff pond. Sanitary wastewater will be collected in lift stations and pumped to a new leach field for 

disposal.  

1.3 Contracting Approach 

The selected contracting strategy for this report and basis of the estimate is an Owner’s Engineer (OE) 

contracting approach.  Under this approach, Owner will hire an Owner’s Engineer to perform detailed 

design, develop procurement packages and administer them after award, and assist in management of on-

site construction activities, including management of startup and commissioning activities.  All 

procurements will be by Owner on Owner’s paper. 

In the OE approach, the Owner and OE work together to procure the project equipment, construction, and 

site services contracts.  The procurement of long lead equipment such as the reciprocating engines and 

accessories, Generator Step-up (GSU) transformers, switchgear, and high voltage transformers is needed 

early in the project to support plant detailed design and permitting efforts.  The estimate is based on 

procuring this major equipment under separate procurement contracts. 

The OE contracting approach includes an estimated 34 equipment and material supply contracts, 3 furnish 

and erect contracts (for example, field erected tanks, fire protection and detection, etc.), 6 construction 

contracts, and 11 services contracts (for example, subsurface investigation, electrical testing, performance 

and emissions testing, etc.).  A listing of the anticipated equipment, furnish and erect, construction, and 

service contracts is included in Section 5.1 and Appendix C to this report. 

1.4 Schedule 

For an estimated commercial operation date in December 2028, the critical path of the project is based on 

obtaining the Air Permit approval by December 2026 and PJM Interconnect Application approval by 

December of 2027.  This path of activities commenced with the issuance of the PJM Interconnect 

Application in December 2023 and is followed by the submission of necessary permits identified in Table 

1-1 to support the timeline associated with major milestones for the project.  The complete schedule is 

shown in Appendix Q. 

Table 1-1: Liberty RICE Project Milestones 

Permitting Activities Date 

Submit PJM Interconnect Application December 2023 

Submit Air Permit September 2024 
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Submit CPCN Application September 2024 

Submit RUS NEPA EA Application December 2024 

Engineering/Procurement 

RICE Contract Award September 2024 

LNTP Engineering for Long Lead Eq November 2024  

     HV Breaker Contract Award December 2024 

     GSU Contract Award February 2025 

     Switchgear Contract Award February 2025 

FNTP Engineering May 2025 

Construction/Startup Period – 24 Months 

Start Construction December 2026 

Start Balance of Plant Mechanical and Electrical August 2027 

Start Major Equipment Erection September 2027 

Energize Startup Power / Startup Commissioning March 2028 

Commercial Operation December 2028 

 

1.5 Cost Estimate 

The capital cost is approximately $500 million ($2024), excluding all escalation through the project 

timeline (costs are based on project starting and finishing today).  This equates to approximately 

$2,298/kW with an average annual output of 214 MW (net).  These costs include $64 million attributed to 

new transmission lines, a new switchyard, and various transmission line and switchyard construction 

(“network upgrades.”) This does not account for the cost to bring a new natural gas pipeline onsite.  

To reduce the risk of project cost overruns, an Owner’s contingency of nearly $40 million is included in 

this estimate, equating to 10% of the estimated capital cost excluding Owner’s Costs and network 

upgrades.  However, it does not account for major project scope changes, nor does it account for the 

impact of major shifts in market conditions which may be experienced prior to the commercial operation 

date.  

The estimated incremental additional operation and maintenance (O&M) costs are as follows.  All O&M 

costs are represented in 2024 dollars and are based on 60% capacity factor. 
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Table 1-2: Annualized O&M Costs 

 Wärtsilä 

Fixed Operating Costs 
$15.00 / kW-yr 
$2.85 / MWh 

Levelized Genset Major 

Maintenance Costs  
$8.39 / MWh 

Non-Fuel Variable Operating Costs $2.65 / MWh 

OEM LTSA Costs $2.46 / MWh 

Combined Total O&M Costs $16.35 / MWh 

 

Fixed O&M costs include allowances for general maintenance activities, unscheduled maintenance 

activities, staffing, office and administration costs. Levelized genset major maintenance costs include 

accrual to perform the recommended major maintenance activities for the facility regarding cylinder 

inspection and replacement. Variable O&M costs include water costs, lube oil costs, urea costs, balance 

of plant (BOP) equipment maintenance, and Standby Power Energy Costs. OEM Long Term Service 

Agreement (LTSA) Costs include OEM scheduled minor maintenance costs, OEM fixed fees for 

maintenance planning and support, as well as safety spare parts for engines and auxiliaries.  

1.6 Performance and Emissions Estimates 

The Plant will have an estimated electric generating capacity and heat rate as follows, based on new and 

clean conditions for all major equipment.   

BURNS ~ ~DONNELL® 
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Table 1-3: Plant Performance Summary 

Estimated Total Plant Net Performance  
Engine Manufacturer Wärtsilä 

Number of RICE Generators 12 

Engine Model 18V50DF 

Engine Unit Electric Output (UEO) 18,132 kW 

Fuel Design Natural Gas or ULSD 

NOx Control SCR 

CO Control Oxidation Catalyst 

AVERAGE ANNUAL PERFORMANCE @ 56°F on Nat Gas 

 

 Net Plant Output, kW 213,370 

 Net Plant Heat Rate, Btu/kWh (HHV) 8,423 

 Heat Input, MMBtu/h (HHV) 1,797 

AVERAGE ANNUAL PERFORMANCE @ 56°F on ULSD 

 

 Net Plant Output, kW 213,192 

 Net Plant Heat Rate, Btu/kWh (HHV) 8,817 

 Heat Input, MMBtu/h (HHV) 1,880 

SUMMER PEAK PERFORMANCE @ 90°F on Nat Gas 

 

 Net Plant Output, kW 213,024 

 Net Plant Heat Rate, Btu/kWh (HHV) 8,437 

 Heat Input, MMBtu/h (HHV) 1,797 

SUMMER PEAK PERFORMANCE @ 90°F on ULSD 

 

 Net Plant Output, kW 212,846 

 Net Plant Heat Rate, Btu/kWh (HHV) 8,831 

 Heat Input, MMBtu/h (HHV) 1,880 

 

The Plant will meet emissions criteria through use of an SCR system and oxidation catalyst.  The SCR 

will utilize urea injection to reduce NOx emissions and an oxidation catalyst to decrease CO and VOC 

emissions levels shown in Table 1-4.  
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Table 1-4: OEM Expected Exhaust Gas Emissions  

Constituents Gas Operation Diesel Operation 

Nitrogen Oxides 
(NOx)  

6 ppm 35 ppm 

CO Emissions  15 ppm 20 ppm 

Volatile Organic 
Compounds (VOC)  

26 ppm 40 ppm 

Exhaust gas emissions stated at 15% O2 (dry) at the specified design conditions.  

1.7 Project Risks 

Project risks which can affect scope, schedule, budget, safety, or quality can be subdivided into three 

categories which include design/engineering risks, procurement risks, and construction/startup risks. Each 

category risk is listed below for consideration with some key risks identified. The complete risk matrix is 

included in Appendix P. 

1.7.1 Design/Engineering Risks 

Several design and engineering risks identified include the following: 

• Permitting taking longer than expected. Although EKPC and BMcD have generally rule of thumb 

durations for the major permit applications and processes, ultimately these timelines are 

controlled by the permitted authorities and can vary dramatically by State or Individual.  

• Finalizing foundation design. BMcD is working with EKPC to complete additional subsurface 

investigations and finalize foundation design underneath major equipment. For the purpose of the 

Project Scoping Report (PSR), the preliminary geotechnical report was used for assumptions 

regarding soil properties. Deep foundations and karst remediation were not included in the scope 

of work or cost estimates.   

• Transportation study. EKPC has engaged Wärtsilä to complete a transportation study to confirm 

what impacts are associated with being able to deliver the Equipment to site.  

• Scope/design changes or scope gaps not identified during PSR. Any design or scope changes 

could impact project costs and may affect multiple systems throughout the project. Additionally, 

should any scope gaps become apparent during detailed design, these could impact project cost 

and schedule to properly incorporate.  

1.7.2 Procurement Risks  

Some key procurement risks include: 
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• Late major equipment award or design changes. Key design deliverables are based on receiving 

certain submittals and input data from the major equipment and will be delayed if these contracts 

are awarded late. In addition, late design changes by these manufacturers will have ripple effects 

on the BOP design that could affect the project schedule and cost. Finally, late award or design 

changes could affect scheduled delivery dates will impact the construction schedule.  

• Price escalation for equipment. As the Full Notice to Proceed (FNTP) is not until July 2025,  the 

long project development and permitting schedule will make it harder to lock in equipment costs 

early and increases the risk of price escalation. To mitigate this impact, EKPC has obtained a firm 

pricing for the Reciprocating Engine contract however the final price is subject to currency 

exchange rates at the time of award.  

1.7.3 Construction/Startup Risks 

Several construction and startup related risks to consider are: 

• Wage rate increases and/or labor issues with contractors. Similar to equipment price escalation, 

due to the long project duration local wage rate increases are very possible. Additionally, the 

local labor pool may be affected by other capital projects in the area which are out of EKPC’s 

control.  

• Change in construction sequence due to engineering changes or late equipment deliveries. Design 

changes or late equipment deliveries may force the construction team to revise sequences to less 

favorable activities which may impact costs or schedule.  

• Lack of commodity materials or price escalation. Commodity prices and lead time can be affected 

by other projects in the region outside of EKPC’s control which can impact project schedule or 

costs.  

• Equipment/systems do not operate as designed or need to be repaired/replaced. Equipment 

malfunctioning or systems not behaving as expected can delay startup as these issues are 

troubleshot to resolve. Lack of timely vendor corrections to improperly performing equipment 

can negatively impact the project schedule.  

• Flushing and cleaning take longer than expected. A host of variables such as pipe manufacturing, 

proper storage and handling, and quality of installation can affect the speed and efficiency of 

cleaning out the various systems to prepare for operation.  
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1.8 Conclusions & Recommendations 

BMcD recommends EKPC evaluate the project economics and timeline based on the cost and 

performances presented in this report.  If the project economics are favorable, then BMcD recommends 

EKPC proceed with awarding the engine contract and continue with project development. BMcD 

recommends EKPC consider the following activities to support the project schedule: 

1. Solicit RFP for firm proposals, condition bids, negotiate contracts ready for award on the 

following equipment: 

a. GSU transformers 

b. Medium Voltage (MV) Switchgear 

c. High Voltage (HV) Breakers 

2. Finalize natural gas pipeline design and permitting requirements, drawings, and costs. 

3. Refine civil and structural preliminary design based on final geotechnical recommendations. 
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2.0 INTRODUCTION 

2.1 Background  

East Kentucky Power Cooperation is developing a RICE electric generation plant at a greenfield site in 

Liberty, KY. The proposed project would have a total net nominal plant capacity of 214 MW and utilize 

(12) Wärtsilä W18V50DF RICE gensets. The plant will be connected to a new on-site 161 kV substation 

and transmissions line which will tie existing transmission lines approximately one mile from the project 

location.  The capacity factor for the RICE facility is planned to be approximately 60%. 

EKPC retained Burns & McDonnell to provide conceptual engineering design to support an AACE Class 

3 cost estimate.  This report summarizes the project scoping definition and presents the results for use in 

the Owner’s evaluation of project feasibility and budgeting.  This report assumes the plant is planned for 

commercial operation no later than December 2028. 

2.2 Scope of Study 

The scope of work included preparing the following major items:  

1. Project Design Site Criteria and Scope Assumptions Matrix  

2. Division of Responsibility  

3. Design Basis Document 

4. Key Conceptual Design Documents 

5. Preliminary Project Execution Plan 

6. Noise Assessment  

7. Permit Matix 

8. Risk Matrix  

9. Project Execution Schedule 

10. Capital Cost Estimate 

11. Owner’s Cost Estimate 

12. Project Annual Cash Flow 

13. Operations and Maintenance Cost Estimate 

2.3 Objectives 

The objectives of this study were to establish the preliminary design parameters of major components of 

the Project to provide adequate information to support the following activities:  

1. Evaluation of the economics of the Project 
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2. Preparation of a Project schedule 

3. Support PJM Interconnect Application process 

4. CPCN Application and Public Service Commission (PSC) Approval process 

5. Support required federal and state permitting process 

2.4 Limitations and Qualifications 

The costs presented within this report are subject to: 

• Final negotiation of the terms and conditions with the major equipment suppliers and construction 

contractors. 

• Final geotechnical report findings and final foundation design. 

• Final site survey and topographic information. 

• Final selection of the engineered equipment and construction contractors. 

• Final permitting requirements. 

• Events prior to FNTP that may cause price escalation in equipment, materials, or labor beyond 

that included in the costs.  

 

Estimates and projections prepared by BMcD relating to schedules, performance, construction costs, and 

operating and maintenance costs are based on professional experience, qualifications and judgment as a 

professional consultant.  Since BMcD has no control over weather, cost and availability of labor, material 

and equipment, labor productivity, energy or commodity pricing, demand or usage, population 

demographics, changes in technology, 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, BMcD does not guarantee or warranty (actual, 

expressed, or implied) that actual results, rates, costs, performance, schedules, etc., will not vary from the 

estimates, analysis, projections, and recommendations prepared by BMcD and contained herein.   
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3.0 PROJECT DEFINITION 

3.1 Project Overview 

This project will include the installation of twelve (12) Wärtsilä W18V50DF RICE generators. Each 

engine generator set shall be installed indoors and fired on natural gas and diesel. Diesel will be required 

at all times as a pilot fuel even when the engines are firing natural gas. The Plant shall be available for 

peaking service at all times of the year but shall also be designed for continuous service. Engines and 

auxiliary equipment will be delivered to the Site and the engines will be delivered to the power block 

foundation by the engine manufacturer to support EKPC’s planned schedule.  

The natural gas and diesel systems shall be designed to support load change capability (ramp rate) from 

minimum load to maximum load of 4MW/minute/engine. 

Each engine generator set, support skid, BOP equipment, and system is designed to be able to operate at a 

minimum electrical load of 40% of its maximum electrical rated output capacity while meeting air permit 

emission requirements. Engine generator set capacity, heat rates, and emissions requirements shall be as 

defined in Section 4. 

The Project shall be capable of normal operation when connected to a public power transmission grid and 

isochronous operation when in island mode. 

 

3.2 Project Scope and Design Assumptions 

3.2.1 Project Scope 

The site design criteria and project scope matrix which are included in Appendices A and B form the 

basis of the plant development effort. The site design criteria and scope matrix provide general design 

conditions for the plant including plant operational characteristics as well as basic engineering discipline 

(Architectural, Civil, Structural, Mechanical, Electrical, Switchyard, and Instrument and Control) design 

criteria.  These documents were developed, reviewed, and revised in coordination with EKPC to provide a 

clear and consistent understanding of the major underlying assumptions used in development of this 

project.  

3.2.2 Key Design Documents 

In addition to the design criteria and scope matrix, the following preliminary design documents were 

developed to form the basis of the project preliminary design and are included in the Appendices attached 
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to this report.  These documents were reviewed with the Owner to confirm the basis of understanding of 

the Project. 

• Appendix C: Project Division of Responsibility (DOR) Matrix 

• Appendix D: Equipment List 

• Appendix E: Preliminary Project Scoping Drawings  

o Site and General Arrangement (GA) Drawings 

o Switchyard Arrangement Drawings 

o Architectural Building Drawings 

o Electrical Single Line Diagrams 

o Mechanical/Process Piping & Instrumentation Diagrams 

o Control System Architecture  

• Appendix I: Noise Assessment 

• Appendix J: Permit Matrix  

• Appendix L: Design Fuel Basis 

• Appendix N: Preliminary Fire Protection Design Basis 

 

3.3 General Design Criteria 

3.3.1 Operating and Control Philosophy 

The Plant is expected to be operated as a peaking asset with the capability of operating continuously as 

needed. The technology consists of dual fuel engines capable of operating on natural gas or diesel fuel, 

capable of connecting to the grid within one minute and achieving full load within five minutes allowing 

a rapid response to fluctuations in power demand. Reciprocating engines O&M and life span are not 

impacted by quantity of starts; only hours of operation.  

The plant is expected to operate at a 60% capacity factor.  The plant will be controlled using a new 

control room staffed 24 hours a day.  The control room will house the plant control system (PCS) that will 

control all the major systems of the plant.  Plant personnel will be fully qualified to operate all plant 

systems.    
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Plant automation will be designed for secure and safe operation of all equipment.  Maintenance support 

will be supplied by on-site staff as required for routine maintenance activities. 

The facility will dispatch power (3 engines at a time) through 2 GSUs to the facility switchyard, which 

connects to the nearby 161kV line via two tapped connections. A third GSU is installed as an online 

spare, and will only be energized if one of the two online GSUs experience an outage. Therefore, a 

maximum of two GSUs will dispatch power at any given time through the switchyard. Each of the three 3 

GSU’s has a line position in one of the three bays within the switchyard in the Breaker-and-a-half 

(BAAH) switchyard arrangement.  The existing 161kV line running adjacent to the yard will be tapped 

into, and out of, the new 161kV switchyard.   

The Plant will have dedicated full-time operations and maintenance staff.  A total of approximately 23 

people are expected to operate the new units.   

The Plant is to have “black-start” capability. As such, the plant will utilize an emergency auxiliary 

generator capable of starting critical equipment and a single engine to bring the plant online without help 

from external power supplies.  

3.3.2 Plant Location and Layout 

The Liberty RICE facility will be located on a 90 acre lot at a greenfield location approximately 4 miles 

north of Liberty, Kentucky.  Access to site is from KY-49 on Carr Sasser Road. A new site entrance with 

a security building and double lanes for entrance and exit will be located at approximately 528 Carr 

Sasser Road.  The engine hall, administration building, and other major facilities will be located 

approximately 700 feet from the guard shack into the center of the property boundary. The site layout 

considers access roads for delivery of equipment and materials during construction as well as operation, 

while also considering the privacy and road use of the nearby landowners.  

All engines will be placed in a single engine hall, with engines’ axis running east and west, and a 

common centerline along the north and south. The generator side of the engines is on the east and the 

exhaust side of the engines is on the west. The arrangement was selected to provide the shortest path to a 

new switchyard from the engine generators and to mitigate noise pollution from the exhaust stacks and 

radiator sets.  Adequate spacing between engines is included to allow access for maintenance and major 

overhauls.  The Engine Hall Building will house the engine hall, mechanical room, tank room, 

maintenance/shop room, electrical room and battery room.  
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External to the Engine Hall are the engine exhaust trains (including the ductwork and SCRs), intake air 

filters, two common stacks, radiators for the closed cooling water system, as well as the fuel oil tanks and 

concrete containment. The site layout considers access roads for delivery of equipment and material 

during construction to the various laydown yards, as well as during operation for the warehouse and 

storage facility, the fuel oil containment, and the tank room.  

South to the engine hall incorporates 5 acres of space for future expansion, capable of doubling the 

quantity of engines considered during this scoping assessment. The area will be used as a laydown during 

the construction of the current facility. An asphalt paved loop road is included around the current engine 

hall building, warehouse and admin space, as well as the future area for expansion.   

On the far south side of the property, a new meter and regulating station will be installed, owned and 

operated by the pipeline operator. Access is provided for the pipeline operator to access their facilities 

without being able to access EKPC’s facilities.  

A new switchyard is located to the east of the new units.  Two medium voltage switchgears located in 

medium voltage buildings will collect power from up to 6 engine generators. The two switchgears will 

then connect to generator step up transformers located in containments between the medium voltage 

buildings and the new switchyard. The new switchyard and transmission lines will then connect to 

existing lines further to the east of the property approximately 1 mile away.  

Refer to Appendix E for Site Arrangement drawings for additional information. 

3.3.3 Design Conditions 

The following site ambient conditions were used as the basis for preliminary design. 

1)    Site Elevation:   1080 feet above mean sea level (MSL) 

2) Ambient Design Conditions: 

a) Extreme Summer Maximum:   104.9°F dry bulb (db) 

Applicable design conditions for the following: 

(1) Equipment cooling (lube oil, fuel oil, generators, coolant, etc). 

(2) Motor design. 

(3) Water supply. 

b) Summer Ambient (1% °Fdb / °Fwb): 90.0°F / 72.6°F 

 Applicable design conditions for the following: 

(1) Intake Air Systems. 

(2) Engine Systems 
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(3) Building enclosure cooling and ventilation. 

c) Average Ambient (°Fdb / %RH):     55.8°F / 60.0% RH 

d) Winter Design – 99.6% of time above (°Fdb ):   8.8°F 

 Applicable design conditions for the following: 

(1) Heating, Ventilation, and Air Conditioning (HVAC) indoor heating systems. 

(2) Insulation systems. 

e) Extreme Winter Minimum (°Fdb):   -21.7°F  

 Applicable design conditions for the following: 

(1) Freeze Protection (design conditions shall assume -15°F with 10 mph coincident 

wind). 

(2) Material compatibility of outdoor located equipment  

Additional information is provided within Appendix A.  

3.3.4 Redundancy 

All major systems shall achieve redundancy as follows:  All systems shall be designed to allow for a 

single failure without impacting 50% of the availability of the facility unless otherwise specified in this 

document. 

All failures are to be evaluated on a single contingency basis and will not be evaluated on a double 

contingency basis. 

Where redundant mechanical equipment is supplied, the idle device shall be capable of immediately 

backing up the operating device. The switchover shall be accomplished automatically through the control 

system.  

Critical Systems and sizing for plant redundancy include: 

Equipment  

Design 

Parameters Notes 

Fuel Gas Heating 

and Regulation – 

BY GAS LINE 

OPERATOR  

TBD The new RICE facility may require fuel gas heating and 

regulation in the event that the supply pressure from the gas 

line provider is greater than 225 psig. The scope of the Fuel 

Gas Metering and Regulating Station is the responsibility of 

the Gas Line Operator and outside the scope of this project.   
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Equipment  

Design 

Parameters Notes 

Fuel Gas Coalescer 1 x 100% The fuel gas coalescer is critical to plant operation; however, 

the filter/coalescer fails with such a low frequency that the 

capital cost for a 2x100% design is not economical to the 

project. Filter/coalescer drains to a tank which can be 

unloaded while the plant is online and coalescing filters can 

be monitored using differential pressure instrumentation to 

track loading of the coalescer with plant operation. It is not 

recommended to install a bypass, as this could allow for 

water to become entrained in the underground portion of the 

system. 

Fuel Gas Engine 

Hall Supply 

Pressure Regulating 

Valves 

2x 100% The fuel gas pressure regulating valves provide a consistent 

supply pressure into the engine hall regardless of upstream 

pressure swings. If the normal “working” trim valve should 

fail, the 100% backup, which is set at a slightly higher 

pressure, will take over control and maintain constant 

pressure to the engines fuel gas train. 

Fuel Gas SRV 1x100% The fuel gas safety relief valve is required to provide 

overpressure protection to the Plant fuel gas system. 

Additional safety relief valves would only add single points 

of failure to the gas system.    

Main Fuel Gas 

Slam-shut & Vent 

Valves 

1x100% Single fuel gas slam-shut valve and fuel gas vent valve 

assemblies will be installed to shut off and vent gas from the 

engine hall when fire and gas detection alarms trigger the 

need for a safety shutoff. Failure rate for an individual valve 

or associated solenoid remains the same, therefore there are 

scenarios where having two valves and solenoids in parallel is 

less desirable than with one.  For example, if a failure of the 

solenoid occurs during a command to shut the main gas 

valve, the valve will remain open with multiple valves 

installed.  The probability of either valve and associated 

solenoid failing or both failing is greater than one valve 

failing which is not desirable in relation to the safety function 

of the main gas shut off valve. 

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

3-18 
 

Equipment  

Design 

Parameters Notes 

Fuel Oil Tanks  2x50% Two tanks shall be provided in a 2x50% configuration and 

sized to provide fuel oil for a minimum of 3 days of plant 

operation at full load utilizing liquid fuel oil (ULSD) as the 

fuel source. Failure of a single tank is highly unlikely, 

however the plant is still capable of operating at full load with 

a single tank in operation while requiring more frequent fuel 

deliveries.  

Fuel Oil Pumps 3x50% The fuel oil pumps shall be provided in a 3x50% 

configuration. Fuel oil is required as pilot fuel during gas 

operation, so a minimum of one pump must operate 

continuously. However, two pumps are required to operate 

during full load in diesel operation. Redundancy is 

maintained in both operating cases with a single pump 

failure.  

Fuel Oil Heaters 2x50% Fuel oil heaters are supplied in a 2x50% capacity. This type 

of heater has very high reliability, and given fuel oil is 

utilized as a backup source, full redundancy is not considered. 

Should this heater fail, a second heater is capable to keep the 

plant online at reduced load.  

Urea Tanks  2x50% Two tanks shall be provided in a 2x50% configuration and 

sized to provide reagent for a minimum of 3 days of plant 

operation at full load utilizing liquid fuel oil (ULSD) as the 

fuel source, or a minimum of 7 days of plant operation at full 

load utilizing natural gas as the fuel source, whichever is 

greater. In this instance, utilizing ULSD results in larger 

storage requirements for a 32.5% Urea solution. 

Urea Forwarding 

pump skid 

2x100% Redundant pumps on a single skid shall be supplied by the 

engine vendor to serve the plant. Urea is essential to plant 

operation to ensure NOx emission limits are met for the plant. 

Each pump shall be equipped with dedicated BPRV for 

maintaining pressure in the urea header.  
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Equipment  

Design 

Parameters Notes 

Instrument Air 

Compressors 

3x50% Instrument Air is required to atomize Urea for NOx control 

and valve actuation.  Therefore, continued plant operation is 

dependent on the instrument air compressors and redundancy 

is required. Instrument air compressors will be single speed 

for on/off service. 

Instrument Air 

Dryers 

2x100% Instrument Air is required to atomize Urea for NOx control 

and valve actuation.  Therefore, continued plant operation is 

dependent on the instrument air compressors and redundancy 

is required.  

Instrument Engine 

Hall Supply 

Pressure Trim 

Valves 

2x100% The instrument air pressure trim valves provide a consistent 

supply pressure into the engine hall regardless of upstream 

pressure swings. If the normal “working” trim valve should 

fail the 100% backup, which is set at a slightly higher 

pressure, will take over control and maintain constant 

pressure to the Engine Hall. 

Starting Air 

Compressors 

3x50% Starting air compressors are sized to reload the starting air 

bottles within one hour when they have been reduced to 

pressures lower than required for an engine start.  

Starting Air Bottles 

(Tanks) 

ne* x 1.5 

engine starts 

 

4 total 

Starting air bottles shall be sized to allow for ne* x 1.5 engine 

starts without the starting air compressors operating to re-

pressurize the bottles.  Engine misfires and failed starts are 

unusual, but not unlikely events which is why storing more 

than one start per engine is recommended.  

GSU Transformers 3x50% GSU transformers are sized for no more than 6 engines on a 

transformer.  Loss of transformer will result in downtime 

associated with switching to the transformer on standby.  All 

three GSU transformers will be the same size. 

MV Switchgear 2 for every 6 

engines 

MV switchgear is sized based on connected generator load 

and available short circuit capacity.  No more than 3 

generators can be placed on a single bus; any more than that 

will exceed the fault duty of the equipment.  Failure of an 

MV bus will result in loss of connected generation. 
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Equipment  

Design 

Parameters Notes 

Station Service 

Transformers & LV 

Switchgears 

2x100% (for 

every 6 

engines) 

Liberty RICE will be sized with four station service 

transformers.  Each Station Service Transformer will feed one 

LV Switchgear. There are tie breakers connected between the 

LV Switchgear busses to provide backup to the system in the 

case of transformer failure or maintenance.   

Emergency 

Generator 

1x100% 500 kW Emergency generator will be supplied to support loss 

of power to the facility. The emergency generator is sized for 

black start capabilities, capable of bringing one engine online. 

Only one emergency generator is contemplated because 

failure of the emergency generator would be considered a 

double contingency failure.  

Plant Control 

System  

1 x 100% The Plant shall have a primary/secondary power source from 

the 125VDC panel which feeds into an active redundancy 

module. The 125VDC feed from the active redundancy 

module provides two power supplies to the Programmable 

Logic Controller (PLC) system. The common is equipped 

with redundant Computer Processing Units (CPUs).  

Networking/firewall equipment within the main engine panel 

shall be redundant and upon failure, automatically transfer to 

the redundant equipment to maintain  panel operation. 

Input/Output (I/O) shall be appropriately partitioned across 

cards in the panel such that failure of a single card will not 

disable redundant equipment discussed in this section.  

125V Direct 

Current (DC) 

Battery System 

(BOP) 

1x100% The BOP battery system consists of 2x100% chargers, vented 

lead-acid batteries (with accessories). Rated for minimum of 

four (4) hours operation. 
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Equipment  

Design 

Parameters Notes 

125VDC 

Equipment 

1x100 %  125VDC system should be designed such that the entire 

125VDC system shall not have to be shut down to perform 

maintenance on the 125VDC breakers. Each DC breaker 

should have an individual connection to the DC bus. The 

125VDC system should be designed so that primary feeds for 

equipment are grouped together on one set of breakers, and 

secondary feeds are grouped together on another set of 

breakers. A disconnect point should be provided to the 

primary and the secondary set of breakers to allow for de-

energized maintenance on both sets of breakers. 

125VDC Battery 

Chargers 

2x100% Redundant battery chargers should be provided in both the  

125VDC and 110VDC cabinets.  

120VAC UPS 1x100% The UPS system will be fed from the plant station batteries, 

with an alternate source from the plant’s 480V system.   

Fire/Gas Detectors See Notes List of alarms/devices in the engine hall that will trip the 

plant during operation will be as follows:   

• Gas Detectors: 

o Two 20% Lower Explosion Limit (LEL) 

alarms from two gas detectors 

• Fire Detection: 

o Two Ultraviolet (UV)/Infrared (IR) detectors 

in alarm 

o One UV/IR & one gas detector in alarm 

  

* ne = number of engines located at a Project site 

 

3.3.5 Failure Mode Analysis 

The plant design shall consider the following failure modes and plant response of critical electrical 

systems.  
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Failure mode Plant Response Notes 

Loss of control of 

Automatic Gain 

Control (AGC) system 

to Plant 

The engines will remain in their 

current state of operation based on 

last control signal.  

All safety shut-downs remain 

enabled. Local and remote alarms 

will indicate loss of AGC signal.  

AGC setpoint will be frozen at the 

setpoint prior to the loss of signal.  

plant control system shall incorporate 

functionality which ignores a zero 

setpoint in the event of an abrupt 

failure.  Local control system through 

the plat control system will remain.  

Loss of remote 

monitoring signal to 

Plant 

The engines will remain in their 

current state of operation. 

Local Human Machine Interface 

(HMI) to alarm that remote 

control has been lost.  

Local operation shall not be lost when 

remote monitoring fails. 

Loss of Engine specific 

PLC (Engine specific 

control panel) 

If all Engine-wise PLC's lost, the 

plant will trip. 

If a single engine PLC lost - that 

engine will trip. Other engines 

shall be unaffected. 

Loss of Engine-wise panel will trip 

associated engine.  Other engines are 

unaffected. Each Engine-wise panel 

loss will send an alarm to the plant 

control system. 

Loss of Plant Control 

System 

If the BOP PLC is lost/fails, the 

Gas Valves and all Engines shut-

down. 

 

See Section 3.2.4 for Redundancy for 

further discussion on the reliability of 

the Plant Control System panel 

Loss of HMI Screen If HMI screens are lost, the 

engines will remain in their 

current state of operation 

Engines will continue to run and 

operators will need to walk to the local 

control panels and manually operate or 

shut-down the engines from those 

panels.  

Loss of Aux 

Transformer  

Loss of one transformer will 

require operators to manually 

close the LV Switchgear tie 

breaker and switch the bus load to 

the secondary transformer for that 

bus system. Engines served by 

that bus will continue to run with 

all safety-shutdowns in place. 

Should the secondary transformer 

be lost, then the generating units 

should be taken off-line. 

If a single Aux transformer is lost 

serving one of the 480V buses that are 

split across no more than 3 Engines, the 

Engines will continue to run until a 

safety shutdown is required (i.e. 

cooling water temperature reaches the 

high shut-down level since the radiators 

have stopped running due to the loss of 

the 480V bus).  
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Failure mode Plant Response Notes 

Loss of DC Power Loss of: 

-Engine OEM DC Power- Trip the 

engines 

-BOP 125VDC – Trip all engines 

For the 125VDC system, a full failure 

will require a loss of two battery 

chargers and battery power to result in 

all engines tripping 

Loss of one of the 

GSU transformer 

Site will trip at most 6 engines  The Project incorporates an online 

spare GSU that can be switched into 

with minimal engine downtime.  

Emergency Start 

Scenario  

- Aux Emergency generator will 

start up 

- DC systems will provide power 

backup power 

Auxiliary Emergency Generator runs 

on Diesel. On a loss of power, the 

Generator will startup and pick up load 

as needed to continue emergency 

operations. 

Low or High Natural 

Gas header Pressure 

Trip the engines Units will alarm operator and begin to 

derate as gas pressure falls to minimum 

(trip) pressure.  High pressure will also 

trip the engine gas valves. 

Low Oil Pressure - The engine will detect low oil 

pressure 

- Trip on low oil pressure 

Low oil pressure will trip a specific 

engine. Each lube oil system is engine 

specific. There is also a start permissive 

for oil pressure and level required. 

Urea - Low flow Urea 

- The unit(s) affected will alarm 

and trip 

The SCR system trips only on high 

temperature in the SCR. Most likely 

caused by unburnt fuel combusting in 

the exhaust gas stream rupturing a disk. 

Loss of power to 

generator protection 

relays (SEL-700G) 

- Redundant relay will continue 

operation 

Redundant generator relays will be 

installed for each unit on the engine 

panels and a single failure will not trip 

an engine. 

Fire & Gas Detection 

Alarms 

Should combination of alarms 

described above occur, the main 

gas valve will trip and all Engines 

will shut-down. 

Alarms (heat detection, gas detection, 

etc.) should not trip plant without a 

minimum of two detectors (gas or fire, 

not either) alarming while engines are 

in operation 
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3.3.6 Life Safety Considerations 

Life and Safety requirements of the effective building code will set the minimum design considerations 

for the various buildings and enclosures. The list of codes and standards which may apply to the Project 

are included in Appendix N.  

The code requirements for each building are dependent on the occupancy classification and intended use 

of the space. The occupancy classification then indicates and affects fire protection requirements and 

separation distances, maximum rated occupant use, minimum exit distances and secondary egress 

requirements, required plumbing fixture units, and energy code requirements.  

The Administration building will house the control room, DCS room, offices, restrooms, as well as a 

congregation area. Due to its expected use, it was given a B (Business) occupancy rating. This occupancy 

classification allows for a higher density of occupants per square foot and will require sprinkler 

protection.  Additional occupancy ratings, fire protection systems and life safety considerations are 

outlined in Appendix N.  

3.3.7 Future Expansion 

The facility incorporates space for future expansion of an additional engine hall and auxiliary buildings of 

the same size to the south of the planned facilities. The current design incorporates a site road 

encompassing the space for a future 12 additional engines, as well as has space for future fuel oil tanks. 

Refer to the Site Plan in Appendix E. 

3.3.8 Environmental Design Criteria 

The site will be a Prevention of Significant Deterioration (PSD) major source so emissions from the 

engines will need to meet BACT emission limitations and controls. BACT will likely be SCR for NOx 

and oxidation catalysts for CO and VOC emissions.  In addition, the engines will be required to meet 

New Source Performance Standards limits at 40 CFR Part 60, Subpart IIII and potential Subpart JJJJ for 

compression ignition and spark ignitions engines, respectively. With the addition of the SCR and 

oxidation catalysts, both systems are designed to meet these limitations.  Additional information 

regarding air permitting requirements will be provided as permitting continues.   

3.3.9 Fuel 

Pipeline natural gas will be used to supply fuel to the dual fuel reciprocating engines.  As a separate 

project, EKPC will bring a new gas pipeline to the site boundary with a new fuel gas dew point heater and 

Metering and Pressure Regulating (M&R) station owned and operated by the gas pipeline company. This 
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project will tie into the M&R station and bring the natural gas pipeline onsite to a new gas conditioning 

skid located south of the fuel oil tanks on the west side of the site. Once further filtration and regulation is 

completed, it will be fed to various equipment throughout the site.  See Appendix E General Arrangement 

drawings for location of the new fuel gas equipment. An electric fuel gas heater will be located upstream 

of the M&R station to heat the fuel gas above dew point to prevent hydrant formation. 

It is expected that the fuel gas supply pressure at the M&R station will vary from a minimum of 150 psig 

to a maximum 225 psig.  Typical reciprocating engines require fuel gas pressure ranging from 85 psig to 

125 psig.  Therefore, no fuel gas compressors will be required for this project. The fuel gas conditioning 

equipment, such as fuel gas filter/separator and pressure regulating valves, will be used accordingly to 

meet fuel gas supply specifications as required by the reciprocating engines original equipment 

manufacturer.   

The reciprocating engines will run primarily on natural gas and utilize ULSD as a backup fuel source. 

However, ULSD is utilized as a pilot fuel during natural gas operation, so fuel oil is continuously used. 

Three-days of storage of fuel oil at full load will be stored in two tanks with secondary containment 

structures. In a separate containment, fuel oil unloading pumps, inline heaters, and forwarding pumps will 

supply the necessary fuel oil to the reciprocating engines and will include full recirculation via jacketed 

piping. The design basis for the two different fuels is shown in Appendix L.  

3.3.10 Urea Supply and Storage 

Aqueous urea (32.5% solution) will be delivered by truck to the site.  Trucks will include on-board 

unloading pumps to eliminate the need for an on-site unloading system. Two 60,000-gallon urea tanks 

urea will be located in the lube oil and urea containment area on the north side of the engine hall and are 

sized for three days of storage. Two transfer pumps will be included to transfer the aqueous urea from the 

storage tanks to the urea dosing units of the SCR systems with a recirculation line back to the urea storage 

tanks.  Urea will be vaporized then mixed with air before being injected upstream of the SCR catalyst to 

reduce NOx emissions. 

3.3.11 Water Supply 

The primary source of raw water will be supplied from Lake Liberty, which is an 80-acre lake 

approximately 45 feet deep.  Water from the lake is treated at the Liberty Water Treatment Plant. A new 

4” potable water line from the local county water district will be used for site fire protection water, 

service water, and potable water. Once on the property, the water line will be routed to the Fire Water 

Tank. Fire water pumps will provide fire water to the fire protection system at system pressure. A 
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separate branch will feed the potable and service water systems. The service water system will supply 

water to hose stations within the engine hall and warehouse, and provide makeup water to both cooling 

water maintenance tanks. Upstream of the maintenance water tanks will be service-deionization (SDI) 

bottles to supply high purity, deionized water to the cooling water system. The potable water system will 

supply water to safety shower and eye wash stations on site and all potable water needs.  Incoming water 

pressure will be pressurized by a new booster pump skid and will be supplied with either hot water 

heaters or recirculation loops to maintain tepid water temperatures per Code.  

The city of Liberty provides a water quality report summarizing water contaminants testing, as seen in 

Table 3-1 below. 

Table 3-1: Liberty Water Works Water Quality Report 2022  

Contaminant MCL MCLG 
Report 
Level 

Range of 
Detection 

Date of 
Sample 

Violation 
Likely Source 

of 
Contamination 

Asbestos 
(MFL) 

7 7 0.205 
0.205 to 
0.205 

Oct-20 No 

Decay of 
asbestos 

cement water 
mains; erosion 

of natural 
deposits 

Barium (ppm) 2 2 0.02 
0.02 to 
0.02 

May-22 No 

Drilling wastes; 
metal 

refineries; 
erosion of 

natural 
deposits 

Fluoride 
(ppm) 

4 4 0.95 
0.95 to 
0.95 

May-22 No 

Water additive 
which 

promotes 
strong teeth 

Nitrate (ppm) 10 10 0.18 
0.18 to 
0.18 

May-22 No 

Fertiziler runoff; 
leaching from 
septic tanks; 

sewage; 
erosion of 

natural 
deposits 

Disinfectants/Disinfection Byproducts and Precursors 

Total Organic 
Carbon 

(measured as 
ppm, but 

reported as a 
ratio) 

TT* N/A 
3.54 

(lowest 
average) 

2.32 to 
5.64 

(monthly 
ratios) 

2022 No 
Naturally 

present in the 
environment 
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Chlorine 
(ppm) 

MRDL 
= 4 

MRDLG 
= 4 

0.86 
(highest 
average) 

0.3 to 1.34 2022 No 
Water additive 
used to control 

microbes 

HAA (ppb) 60 N/A 
48 (high 

site 
average) 

29 to 59 
(range of 
individual 

sites) 

2022 No 
Byproduct of 

drinking water 
disinfection 

TTHM (ppb) 80 N/A 
60 (high 

site 
average) 

38.2 to 
91.4 

(range of 
individual 

sites) 

2022 No 
Byproduct of 

drinking water 
disinfection 

Household Plumbing Contaminants 

Copper 
[1022] (ppm) 

Round 1 

AL = 
1.3 

1.3 
0.609 
(90th 

percentile) 

0.008 to 
3.672 

Jun-22 No 

Corrosion of 
household 
plumbing 
systems 

Copper 
[1022] (ppm) 

Round 2 

AL = 
1.3 

1.3 
0.116 
(90th 

percentile) 
0 to 0.712 Dec-22 No 

Corrosion of 
household 
plumbing 
systems 

Lead [1030] 
(ppb) Round 

1 

AL = 
15 

0 
26 (90th 

percentile) 
0 to 41 June-22 No 

Corrosion of 
household 
plumbing 
systems 

Lead [1030] 
(ppb) Round 

2 

AL = 
15 

0 
5 (90th 

percentile) 
0 to 6 Dec-22 No 

Corrosion of 
household 
plumbing 
systems 

Other Constituents 

Turbidity 
(NTU) TT 

Allowable 
Levels 

Highest Single 
Measurement 

Lowest 
Monthly 

% 
Violation 

Likely Source 
of Turbidity 

Turbidity is a 
measure of 
the clarity of 

the water and 
not a 

contaminant 

No more than 1 
NTU*  

Less than 0.3 

NTU in 95% of 

monthly samples 

0.09 100 No Soil Runoff 

 

3.3.12 Fire Protection Water 

Fire protection water will be sourced from a nearby clarified and filtered raw water county supply line 

and stored in a new Fire Water Storage tank. It will be heated and insulated to meet the National Fire 

Protection Agency (NFPA) temperature requirements and will be supplied with a dedicated suction to 

electric and diesel fire pumps to ensure sufficient capacity for the most demanding fire protection 
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requirements plus a 500 gpm hose allowance for a two-hour duration fire event. A new underground 

distribution loop will be added to supply the new fire water throughout the RICE facility. The buried loop 

will tie into all buildings requiring fixed piping suppression along with hydrants dispersed around the 

plant. Fire water will be supplied to the header system via a new electric motor driven pump backed up by 

a new diesel engine-driven pump. Header pressure will be maintained via a jockey pump. All fire pumps 

will be located in a dedicated enclosure adjacent to the Fire Water Storage tank.  

3.3.13 Cooling Water 

A glycol-water mixture is utilized for the closed cooling water and heat rejection system. The cooling 

water is used in the high temperature system for cylinder and jacket cooling, as well as the low 

temperature system for intake air cooling and lubricating oil cooling. Wärtsilä may utilize a propylene 

glycol mixture for coolant, which is less toxic than ethylene glycol however less efficient.  

3.3.14 Wastewater 

Storm water runoff from non-process equipment areas, such as parking lots and building roofs will be 

collected in a new stormwater runoff pond and discharged to existing permitted outfalls through new 

ditches. 

Water collected from floor drains and containment areas around equipment, that may contain small 

amounts of oil, will be directed through a new oil/water separator.  The water discharged from the 

oil/water separator will be sent to the stormwater pond.   

Sanitary waste from showers, wash basins, and toilet facilities will be collected and discharged to a new 

septic leach field north of the facility for treatment and discharge.   

3.3.15 Lubricating Oil 

The lubricating oil system stores and provides lubricating oil to the engines. New lubricating oil shall be 

delivered by truck to site. Trucks are equipped with bulk transfer pumps to offload new lubricating oil 

into the new oil storage tank. The storage tank shall provide local and remote level indication in addition 

to a low oil level alarm for transfer pump control. From this tank, the lubricating oil transfer pump 

(stationary) shall transfer the oil to the lubricating oil sump on each engine. 

3.3.16 Exhaust Gas and Seal Air 

The exhaust gas system allows for gases exhausted from the engines to leave the Facility and be removed 

to atmosphere. The emission control system is installed within the exhaust gas system and will limit NOx, 
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CO, and other emissions constituents to within permitted levels. A CEMS system is not required for this 

installation.  

EPA stack test ports shall be installed in the horizontal SCR outlet ducts downstream of the treatment 

equipment and catalysts as required by state and federal requirements. Permanent ports will be installed to 

allow for each emissions test required during Performance Testing. 

Separate exhaust trains for each engine will discharge into two common stacks. Engines one through six 

will discharge through a common stack, and engines seven through twelve will discharge through a 

common stack. Seal air fans will provide seal air to dampers installed in each engines exhaust train for 

engines that are not in service. This will prevent exhaust gas from engines in operation from entering the 

exhaust system of another engine not in operation. 

3.3.17 HVAC 

The HVAC system shall account for heat loads provided by the generating set supplier along with heat 

loads from BOP equipment. All heating, cooling and ventilation shall be done via mechanical or electrical 

means; no gas heating will be utilized. 

The Engine Hall shall be designed with supply air fans and gravity exhaust to ensure a constant positive 

pressure is maintained whenever the system is operating.  Heating will be provided via electrical unit 

heaters to prevent freezing within the engine hall.  

Air conditioning units serving Administration building will be sized at 2x50%. The Comm/Data Room 

shall primarily be served by a Computer Room Air Conditioning (CRAC) unit. Air conditioning units 

serving Electrical and Switchgear rooms will be sized at 2x50%. The warehouse, mechanical room, and 

tank enclosure room will all utilize supply fans and mechanical ventilation during the summer and unit 

heaters during the winter. The tank drive-in lane will be equipped with an exhaust fan which will be 

energized when a space mounted CO / NO2 sensor detects a high alarm. If used, rooftop units shall be 

mounted on the ground without access platforms provided. 

3.3.18 Fast Start Capabilities 

To prepare for a changing market, system demands and environmental regulation, faster plant start times 

are becoming increasingly more important.  With the varying requirements for fast start capabilities, there 

are many options for fast start design, depending on the specific requirements and operational 

considerations of the plant.  The facility will be capable of syncing to the grid within one minute, and 

ramping from minimum load to maximum load within five minutes. This technology’s dispatch capability 

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

3-30 
 

along with the unrestrained flexibility on allowable starts provides the greatest value to grid operators, as 

well as EKPC’s ability to provide reliable energy to their customers.  

3.3.19 Noise Criteria 

The Project is not subject to specific noise requirements. As such, it will be designed to generally comply 

with EPA guidelines for sound emissions. Equipment selection considers low noise options in order to 

generally comply with the guidelines. Due to the proximity of nearby receptors, additional sound 

attenuating equipment such as resonators and vent silencers are also selected. A preliminary sound 

assessment is provided in Appendix I.  

3.3.20 Aesthetics and Landscaping 

Landscaping for the facility consists of temporary and permanent seeding for erosion control of disturbed 

areas, as well as privacy berms along the entrance road on the east portion of the facility.   

3.3.21 Geotechnical Data 

For the basis of the cost estimate, all foundations are assumed to use shallow mat foundations. Over-

excavation and recompaction is included for the foundations in the Engine Hall and other foundation 

locations as needed.  Additional suitable fill material as required for site preparation, backfill, and grading 

will be required off-site with hauling costs included in the estimate.  Rock excavation was not included.  

A subsurface investigation for the facility was completed in July 2024 by Consulting Services 

Incorporated (CSI), and preliminary findings are found in Appendix H. CSI identified in their report, that 

the subsurface conditions suggest although there are some surficial dropouts present at the site, no open 

holes in the bedrock were present. However, the site is an area underlain by rock with a medium risk for 

Karst potential and Karst may still be present. Additional geotechnical investigations are required to 

determine if Karst will impact the the civil grading and foundation design for the facility, as well as the 

transmission line limits of disturbance as the subsurface investigation did not cover this area. Further 

collaboration with CSI is necessary to determine if deep foundations are required underneath major 

equipment structures. 
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3.3.22 Construction Power 

Power supply for construction will come from an existing overhead line. This new feed will supply power 

to a pad-mounted transformer located nearby the power pole that will step down the voltage to 480V. The 

transformer will be a 1000kVA transformer intended for construction power to the facility, including the 

construction trailer area. The 480V feed will be distributed around site to 400A power skids located 

throughout the construction areas to provide 480V and 120V power to welder packs and spider boxes. 

After installation of this temporary power system, an allowance has been provided for electrician support 

for general maintenance to this system during the duration of construction.  

3.3.23 Electrical and Transmission Interconnection 

The reciprocating engine generators output will be connected through generator step-up transformers to a 

new 161 kV switchyard located east of the power block. The connection from the generator step-up 

transformers to the new 161kV switchyard will be accomplished by overhead transmission lines.  The 

new 161kV switchyard will be a three (3) bay, breaker-and-a-half configuration.  Two (2) new 161 kV 

transmission lines will be constructed to connect the new 161kV switchyard to the existing 161 kV grid. 

The lines will tap an existing, adjacent, 161kV transmission line located to the north of the new 161kV 

switchyard location.   

The plant startup source will be provided through auxiliary transformers for the unit connected to the new 

substation/switchyard.  The auxiliary transformers will be supplied as two winding transformers with 

480V on the low side winding.  

3.3.24 Network Upgrades 

Various network upgrades to the existing transmission and distribution grid is required to accommodate 

the additional capacity. The following projects were identified as being required to be complete prior to 

commercial operation of the the facility:  

• Replacement of a 161/138 kV transformer with a higher rated unit at the Marion County 

switchyard.  

• The maximum conductor operating temperature at the Casey County-Marion County 161 kV line 

is required to be updated to 212℉. 

• The Liberty Junction-Pulaski County Junction-Cooper 161 kV line will need to be upgraded 

using a higher rated conductor over 26.2 miles.  

• Optical ground wire will need to be installed along the South Casey County-Casey County 161 

kV line.  
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• At the Denny Substation, the bushing current transformers associated with the Denny-Wibord 

Tap 69 kV line need to be upgraded.  
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4.0 PLANT PERFORMANCE & EMISSIONS 

Tables 4-1 and 4-2 below show the estimated perfo1mance of the new RICE facility in different modes of 

operation. Perf 01mance estimates are given down to 50% load, however bid info1mation received from 

Wfutsila indicates that the minimum load while achieving minimum emissions compliance is 40%. 

Table 4-1: Performance Estimates (Wartsila W18V50DF), Natural Gas Operation 

50% Load 
Winter Annual Summer Annual 

Case Desian Averaae Desian Averaae 

Quantity of Engines Operating 12 12 12 12 

Ambient Temperature, °F 9 56 90 56 

Unit Electrical Output, kW 18,132 18,132 18,132 9,066 

Unit Heat Rate lHHV) Btu/kWh 8 260 8 260 8 260 9 420 

Plant Gross Electrical Output, kW 217,584 217,584 217,584 108,792 

Total Plant Auxiliarv Loads, kW 4,534 4,214 4,560 3,514 

Estimated Net Plant Output, kW 213,050 213,370 213,024 105,278 
Estimated Net Plant Heat Rate 
(HHV), Btu/kWh 8,436 8,423 8,437 9,734 

Total Heat Input. MMBtu/hr 1 797 1 797 1 797 1 025 

Fuel Gas Flow, lb/hr 77,700 77,700 77,700 44,300 

Table 4-2: Performance Estimates (Wartsila W18V50DF), ULSD Operation 

50% Load 
Winter Annual Summer Annual 

Case Desian Averaae Desian Averaae 

Quantity of Engines Operating 12 12 12 12 

Ambient Temperature, °F 9 56 90 56 

Unit Electrical Output, kW 18,132 18,132 18,132 9,066 

Unit Heat Rate (HHV), Btu/kWh 8,639 8,639 8,639 8,655 

Plant Gross Electrical Output, kW 217,584 217,584 217,584 108,792 

Total Plant Auxiliarv Loads, kW 4,538 4,392 4,738 3,792 

Estimated Net Plant Output, kW 213,012 213,192 212,846 105,000 
Estimated Net Plant Heat Rate 
(HHV), Btu/kWh 8824 8817 8831 8968 

Total Heat lnout. MMBtu/hr 1 880 1 880 1 880 975 

ULSD Flow, lb/hr 13,623 13,623 13,623 7,065 
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4.1 Performance Estimate Basis 

Performance estimates are based upon performance information received from Wärtsilä along with 

expected engine auxiliary power requirements and estimated balance of plant auxiliary power 

requirements during normal operation in each scenario. Note that the engine auxiliary load does not match 

the OEM performance guarantees provided in Appendix K. This is due to the difference between 

average/expected performance and minimum guaranteed performance. Balance of plant auxiliary loads 

are based on similar projects and may vary from actual auxiliary loads.   

Degradation is expected to be minimal over the life of the unit. Wärtsilä claims that their engine is able to 

maintain unit capacity throughout the life of the unit (i.e., no output degradation). Heat rate degradation 

may occur as the unit’s run hours increase. Wärtsilä claims that the heat rate degradation is less than 1% 

and the unit is returned to zero percent degradation after completion of a major overhaul. Performance 

estimates provided in this report reflect new and clean condition with no degradation. 

4.2 Emissions Estimates 

The emissions estimates assume that the plant is operating with the air quality control equipment 

operating at BACT limits for each engine.  Table 4-3 includes a summary of the anticipated emission 

rates on PPM basis for each of the engines.  Particulate emissions (PM10/PM2.5), SO2 and greenhouse 

gases (as carbon dioxide equivalents) will also be subject to BACT. However, there are no add-on 

controls that are available for these pollutants and BACT will be good combustion practices with low-

sulfur fuel. 

 

Table 4-3: Expected NOx, CO and VOC Emission Estimates 

Constituents Gas Operation Diesel Operation 

Nitrogen Oxides 
(NOx)  

6 ppm 35 ppm 

Carbon Monoxide 
(CO) Emissions  

15 ppm 20 ppm 

Volatile Organic 
Compounds (VOC)  

26 ppm 40 ppm 

Notes: 
1) Vendor -provided emission rates with SCR and oxidation catalysts 

 

 

  

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

5.0 PROJECT EXECUTION PLAN 

5.1 General Approach 

The estimate is based on a multiple prime contracting approach by Owner. All procurements and 

subcontracts will be on Owner paper with suppo1t from the OE's engineering, procurement and 

constmction staff. The estimate will be set up such that OE's cost for constmction management, field 

engineering, and startup and commissioning can be removed from OE's cost and can ied as an Owner 

cost, should Owner proceed as the sole constmction manager for the project. 

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

As shown in Table 5-1, the contracts were broken into two major categories; constrnction contracts and 

equipment contracts. This approach was selected based on EKPC's input and past experience with recent 

projects. Under this approach, engineered equipment will be procured directly by EKPC and turned over 

to the appropriate installation contractors. This approach provides the following benefits: 

• Cost savings to EKPC in return for manageable increased Owner's 1isk. 

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

proceed expeditiously to meet the Project schedule. 

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

Table 5-1 : Project Procurement Plan 

EQUIPMENT AND MATERIALS 
CONTRACT NO. DESCRIPTION 
5.1150 Reciprocating Engines 
5.2150 Fire Pump Skid 

5.2190 Miscellaneous Pumps 
5.2191 Lift Stations 

5.2320 General Service Piping 

5.2490 Piping Specials 
5.2520 Manual Valves 

5.2530 Actuated and Control Valves 
5.2710 Compressed Air Equipment 

5.271 1 Starting Air Compressors 
5.2762 Fuel Gas Conditioning 
5.2763 Fuel Oil Conditioning 
5.2940 Oil Water Separator 

5.2980 Shop Fab Tanks 
5.4120 Stacks and Ductwork 
5.4210 Cranes and Hoists 
5.4310 Pre-Engineered Metal Buildings (PEMBs) 
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5.4411 Ridge Vent 

5.4440 Vent Fans 

5.4515 Precast Concrete Walls 

5.4520 Structural Steel 

5.4545 Seal Air Fans and Dampers 

5.5110 Generator Step-Up Transformers 

5.5240 Emergency Generator 

5.5310 Major Elec Equipment 

5.5340 Motor Control Centers 

5.5410 Batteries & Uninterruptable Power Systems 

5.5510 Electrical Cable 

5.5620 Freeze Protection 

5.6210 Instruments 

C202 High Voltage Breakers 

C203 Substation / Transmission Materials 

C204 Substation Relay and Controls 

C303 Substation Steel 

CONSTRUCTION AND SERVICES SUBCONTRACTS 
CONTRACT NO. DESCRIPTION 
5.8110 Site Preparation and Site Finishes 

5.8220 Foundations and Undergrounds 

5.8323 Mechanical and Building Construction 

5.8340 HVAC Furnish & Erect 

5.8410 Electrical Installation 

5.8560 Fire Protection and Detection Furnish & Erect 

5.8570 Field Erected Tanks 

5.9010 Subsurface Investigation 

5.9020 Surveying 

5.9021 Site Services 

5.9110 Site Security 

5.9130 Medical Services 

5.9230 Electrical Testing 

5.9250 Performance Testing 

5.9260 Emissions Testing 

5.9270 Noise Tes ting 

5.9400 O&M Manuals and Training 

5.9610 Start-up Cleaning Services 

C403 Substation Construction 

C501 Transmission Line OH / Civil 

In the multiple contract approach, Owner and OE will work together to procure the constmction and 

major equipment contracts. The procurement of the long lead time equipment such as the RICE 

equipment and materials, GSU's, switchgears, high voltage breakers, and other equipment as necessary 

early in the Project is needed to support detailed design. The contracting approach includes multiple 
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equipment/material contracts and several construction contracts, as shown in Table 5-1. The equipment 

contracts allow Owner to reduce the cost of subcontractor markup via competitive bidding. There are 

alternate contracting approaches available, however these may lead to additional markups on 

equipment/material contracts. Additionally, the multiple subcontracting approach allows Owner more 

input into the equipment selection for the Project and provides more control of the quality of materials 

purchased. 

The equipment contracts were set up in recognition of long lead time items that will need to be ordered 

early in the Project to support the schedule and are not impacted by the selection of other contractors. For 

a more detailed list of the scope being provided with each contract, refer to Appendix D – Equipment 

List. To assist in understanding the coordination of work between the multiple contracts, including 

responsibilities for design, fabrication, delivery, receipt & protection, foundations, piping, wiring, 

erection, commissioning and startup interfaces, refer to Appendix C – Division of Responsibility. 

5.2 Construction Management 

Construction Management personnel would leverage recent experience with overseeing construction, 

subcontract management, and schedule adherence/development, to help manage the construction and 

safety of the project, with limited rework, and on time for the Owner’s requirements. 

5.2.1 Project Controls 

OE will be responsible for developing the initial Level III Project Schedule in coordination with the 

Owner Scope including: 

• Establish, monitor, and update the overall schedule. 

• Monitor design and procurement status and update accordingly. 

• Develop construction and startup schedules and work with subcontractors to maintain in field 

during construction and commissioning activities.  

5.2.2 Site Specific Project Documentation / Procedures 

OE shall coordinate with Owner to develop: 

• Overall Project Quality Assurance Plan. 

• Site Specific Safety and Security Plan. 

• Inspection Test Plan. 
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5.2.3 Procurement & Materials Management 

OE shall create technical specifications, work with Owner to develop approved vendors lists, issue 

specifications for bids, provide technical evaluation of bids, assist Owner in technical and commercial 

negotiation of contracts, expedite and track deliverables, document control of submittals, review 

submittals in parallel with Owner, and coordinate/assist Owner with reviewing invoices and managing 

change order processes. 

OE will work with Owner to develop template front end commercial documents to issue with 

procurement packages. OE shall track and verify receipt of Owner procured equipment submittals. Logs 

shall be issued to inform Owner of the receipt status. 

Procurement packages will be issued for bid through Owner’s processes and software tools. 

5.2.4 Startup and Commissioning 

The cost estimate assumes the start-up for the Project will be managed by OE, including an on-site 

Startup Manager provided by OE. Vendor representatives, contractors, and Owner’s operating personnel 

will provide assistance, technicians, and craft as needed. Startup and commissioning includes work 

required to transition the project from construction to Owner acceptance and operation. 

5.2.5 Performance and Emissions Testing 

Overall net plant performance demonstrating output, heat rate, and functional tests will be managed by 

OE and performed by a third-party testing contractor. Plant emissions testing will be managed by OE and 

performed by a third-party testing contractor. Owner will witness all tests and agree to accepted results.  

5.2.6 Engineering 

OE will serve as the focal point for all engineering and design coordination of the Project. OE’s project 

manager, project engineering leads, and main support staff will be located in the OE’s design office. 

Additionally, preliminary design, procurement specification development, detailed engineering, and 

modeling will be performed by OE. Field Engineering will be supplied by OE for the duration of the 

construction and startup schedule.  

5.2.7 Safety & Environmental 

The project will require all on-site employees and contractors to comply with applicable governmental 

and local safety regulations, and site-specific safety program. Measures should be taken to provide safe 

and quality work in a productive manner. The site-specific safety plan will take into consideration project 

conditions that are potentially hazardous and implement programs that are designed to mitigate safety 
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risks. The Project will comply with local and governmental mandates for environmental controls. Fuel 

containment practices and spill prevention will be utilized. Prior to mobilization, site-specific safety and 

environmental plans will be developed specifically for the Project.  

5.2.8 Quality 

A Project Quality Plan specifically tailored to the Project will be established and implemented, complying 

with the Quality Program Manual. The Project Quality Plan will describe the quality assurance and 

quality control requirements, organization, and division of responsibility for the project and the 

procedures to be followed to meet those requirements. Quality audits will be conducted to ensure that 

systems are followed and that the technical standards are achieved. The Project Quality Plan applies to all 

quality activities performed by the subcontractor’s personnel in the management and control of facilities, 

products and services.  

A focus on Quality throughout the construction phase of this project will be critical to the successful 

achievement of project goals associated with operability, cost, and schedule.  

5.2.9 Subcontracts 

Subcontractors will be evaluated and prequalified by the Owner and OE for safety performance, 

environmental performance, bonding ability and insurance required to be carried. Subcontractors that 

have questionable safety performance will not be selected. Multiple Contract packages will be executed to 

perform the construction of the project. It is anticipated that specialty contract packages will be 

segregated by trade and generally follow the Contracting plan. Major Contracted scopes are: 

• Site Preparation and Finishes 

• Underground Utilities and Foundations 

• Mechanical and Building Construction 

• Electrical Construction 

• Field-Erected Tanks 

• HVAC Installation 

• Fire Protection Installation 

• Substation Construction 

• Transmission Line OH / Civil 

5.3 Detailed Engineering 

OE will execute engineering design as follows: 
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• During engineering and procurement phase, Owner involvement is anticipated to understand and 

incorporate expectations into each phase and aspect of the project. 

• OE will manage all aspects of technical procurement management. Engineer will provide 

engineering support for procurement, contract management and submittal reviews for the OEM 

and long lead equipment prior to detailed engineering. During detailed engineering, OE will 

review all vendor engineering documentation and manage interfaces.  

• Controlled project documents will be maintained in the OE’s document management system. This 

enables all documents associated with the project to be filed in a standardized and accessible 

system. 

• Design engineering results in finished designs, drawings, lists, and technical specifications for 

procurement and construction.  

5.3.1 Architectural Design 

The following architectural design engineering services will be performed: 

• Design and coordination of pre-engineered metal buildings including plans, reflected ceiling 

plans, sections, elevations, details, interior walls, and door schedules. 

• Design and coordination for PEMBs and enclosures including plans, reflected ceiling plans, 

sections, elevations, details, and door schedules. 

• Design and coordination of specialty items such as precast concrete wall systems, storm shelter 

rated control room, and unconditioned Truck Unloading area. 

• Design and coordination of Building codes, Energy Codes, life safety, code compliance analysis, 

and egress.  

• Design of interior finishes and millwork 

• Design of restroom fixtures and layout. 

• Review vendor designs and drawings. 

• Prepare technical specifications to support subcontracts. 

5.3.2 Civil Design 

The following civil design engineering services will be performed: 

• Site Preparation, preliminary grading, finish grading, and site drainage design including 

temporary construction facilities, roads, parking lots, laydown areas, erosion control, temporary 

and final fencing and security. 

• Design of the storm water detention pond.  

• Design of the storm water network. 
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• Incorporation of findings from geotechnical investigations and soil borings for roadway design. 

• Review vendor designs and drawings. 

• Prepare technical specifications to support subcontracts. 

5.3.3 Structural Design 

The following structural design engineering services will be performed: 

• Analysis of geotechnical investigations and soil borings for foundation design. 

• Design of structures in accordance with applicable code, wind, snow, and seismic design criteria. 

• Design of structures including reinforcing steel, structural steel, platforms, stairs, and enclosures. 

• Design of deep and shallow foundations for equipment and structures. 

• Review vendor designs and drawings. 

• Prepare technical specifications to support subcontracts. 

5.3.4 Mechanical Design 

The following mechanical engineering services will be performed: 

• Finalize site plan and balance of plant BOP equipment layout drawings. 

• Prepare equipment specifications for procuring equipment and materials. 

• Finalize Piping and Instrumentation Diagrams (P&IDs) for piping systems. 

• Prepare detailed piping isometrics for large and small-bore pipe. 

• Finalize and maintain General Arrangement drawings. 

• Prepare, finalize and maintain HVAC drawings for the facility.  

• Prepare and maintain pipeline, valve, and mechanical device lists. 

• Review vendor designs and drawings. 

• Prepare technical specifications to support equipment procurement and subcontracts 

5.3.5 Electrical Design 

The following electrical design engineering services will be performed: 

• Finalize one-line diagrams. 

• Prepare low- and medium-voltage auxiliary power system electrical one-line diagrams for 

metering and protective relaying systems. 

• Prepare arrangement drawings for electrical cable trays, and raceways. 

• Prepare grounding plans and details. 

• Prepare raceway and circuit lists with the capability to provide interconnection drawings for 

electrical cable installation. 
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• Design field instrumentation cabling from the field devices to the plant control system. 

• Prepare schematic and wiring diagrams for electrical equipment showing control circuits and 

equipment wiring to be used for generating cable schedules and raceway schedules. 

• Prepare lighting plans and details for permanent facilities. 

• Prepare communication block diagram for permanent facilities. 

• Prepare required load flow and fault calculations to design the power system and procure 

electrical equipment. 

• Provide design of emergency power and essential service alternating current and DC systems. 

• Provide lightning protection performance specification. 

• Provide freeze protection performance specification. 

• Provide electrical area hazardous plans. 

• Review vendor designs and drawings.  

• Prepare technical specifications to support equipment procurement and subcontracts. 

5.3.6 Instrumentation and Controls Design 

The following instrumentation and controls engineering services will be performed: 

• Finalize control system architecture drawing. 

• Prepare control room layout and console sketch for console vendor. 

• Prepare instrument procurement list/datasheets for BOP instruments. 

• Prepare instrument list for BOP instruments including sensors, transmitters, switches, and 

indicators for installing contractor(s) scope. 

• Prepare instrument installation details for BOP instruments for field installation. 

• Prepare instrument location plans for instruments with field scope. 

• Prepare initial BOP control system hardwired and datalink I/O list for OEM plant control 

system vendor. 

• Prepare control narratives and graphic sketches for BOP equipment controlled/monitored by 

OEM plant control system (DCS/PLC). 

• Prepare network wiring diagrams for field installed network cables for plant control system. 

• Review vendor designs and drawing submittals. 

• Prepare technical specifications to support equipment procurement and subcontracts. 

5.3.7 Cyber Security Design 

The following cyber security design engineering services will be performed: 

• Assist Owner in complying with NERC CIP low impact facility requirements. 
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• Review of vendor designs and drawings. 

5.3.8 Project Tools 

OE will use its standard engineering tools to design the facility. A three-dimensional computer model of 

the plant will be developed. Major OEM models will be imported into the model as required to complete 

design. Physical drawings will be produced by extracting information from the model. The design tools 

will provide for automatic detection of physical interferences and checks for consistency between 

documents, as well as also create a useful tool for operation and constructability reviews througout the 

project allowing personnel to do a virtual walk through to view access availability for valves, operating 

areas, maintenance equipment and other similar characteristics. Drawings generated by OE will be 

provided in AutoCAD format to the Owner at the end of the project. 

5.4 Constructability 

Constructability reviews are an integral part of the overall project execution. Early involvement by the 

Owner’s and OE’s construction management team will provide for a solid integration of the design 

parameters and construction philosophy. The focus will be on project optimization and the following 

primary constructability issues: 

• Master project schedule noting site area constraints, winter work, seasonal road and waterway 

restrictions, building enclosure, etc. 

• Site access 

• Erection sequences 

• Safety during erection 

• Heavy lifts and construction access issues 

• Laydown requirements and areas needed 

• Delivery sequence of equipment 

• Prefabrication areas 

• Procurement procedures 

• Quality control 

• Inspections 

• Vendor services 

5.5 Contract List 

Reference Appendix C for the list of contracts, interface schedules and responsibilities. 
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5.6 Procurement Execution 

OE procurement personnel will leverage recent experience with procuring equipment, materials and 

subcontracts for other power plants of similar scope and size, with the goal of reducing timeframe 

necessary to conform and award contracts Owner’s relationships and master purchase agreements with 

key suppliers will be leveraged when possible. 

5.6.1 Critical Equipment & Materials  

Owner will be responsible for procuring all materials and equipment. Significant procurement activities 

must occur immediately to support the project schedule, beginning with the procurement of the following 

equipment and materials:  

• Reciprocating Engines and Accessories 

• Generator Step-Up Transformers 

• Medium Voltage Switchgear 

• High Voltage Breakers 

5.6.2 Procurement Summary  

The OE’s procurement team will be responsible for daily execution of procurement activities throughout 

the course of the project. Major responsibilities of the team include:  

• Provide technical specifications to bid all procurements per plan.  

• Provide technical evaluations of all bid packages. 

• Update Primavera P6 procurement schedule.  

• Coordinate supplier/contractor pre-qualifications.  

• Support expediting, logistics and materials management functions.  

• Provide quality support with shop inspections and pre-shipment delivery inspections. 

• Tracking receipt and control of materials.  

• Assist Owner in reviewing invoices. 

5.6.3 Procurement Status Reporting  

OE will use a procurement schedule which is integrated with the Primavera P6 schedule for the entire 

project. Data reported in the procurement schedule includes specification/requisition dates, request for 

proposal (RFP) issuance, contract award, and fabrication/delivery durations for each procurement 

agreement. Initial input comes from integrated construction and engineering schedules and will be 

updated appropriately throughout the life of the project. All updates (actual dates achieved) are fed back 

to the Project Schedule, with any discrepancies addressed and resolved to support the needs of the project.  
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5.7 Construction Planning 

A Construction Execution Plan will be developed to support the December 2028 COD date.  

Project execution planning begins well before the Subcontractors will mobilize to the site. Once the 

project is awarded, OE will engage its Pre-Construction team to begin reviewing the preliminary project 

documents as well as the project risks to begin looking for efficiencies to allow for safe and efficient 

execution of the project. The Pre-Construction team would work in parallel with the project team to 

outline and deploy the optimized execution strategies into the project design through the mobilization 

phase.  

Daily coordination meetings would outline the upcoming work for the following day and allow an open 

forum for OE and Subcontract leads to safely plan and coordinate the work for each day on site. 

Communication by all parties would continue throughout the project lifecycle to allow for well-

coordinated interface points between all Subcontractors and stakeholders.  

OE would hold a weekly progress meeting to review the plan with each Subcontractor. During the weekly 

progress meetings, an in-depth review of the Subcontractor metrics would be reviewed. Metrics include 

safety, quality, cost, and schedule performance. This time would also be used to follow-up on any 

outstanding action items required for the efficient execution of each Subcontract. The client would 

typically attend these update meetings and would have the opportunity to engage in the planning activities 

that occur. 

5.7.1 Facility Logistics Plan 

The proposed site facility layout drawing has been developed during the Project Scoping Phase in a 

manner that allows for safe egress on to the site for all site personnel. Personnel walk paths have been laid 

out considering vehicular traffic and access to the site. The site layout allows for safe foot access to the 

project footprint without having to cross traffic routes. The craft break trailer location is within proximity 

to the Workfront and will allow for efficient break times without having any of the craft workers walking 

long distances over break times. Once the administration building is erected, Owner, OE and OEM field 

personally will staff the area with temporary offices until the station becomes operational.  

Appendix E provides the general arrangement site layout for the Project. 
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5.7.1.1 Craft Parking 

The craft parking lot was developed during the Project Scoping Phase to allow direct access into the lot 

without driving through the project site near the craft work area. The layout would not include fencing 

around the parking lot. The full craft parking lot is shown on the site facility layout drawing. 

5.7.1.2 Laydown Area 

The proposed site facility layout drawing incorporates several laydown areas. The primary laydown area 

has been developed to allow for an unobstructed lane to and from the laydown yard for equipment 

deliveries. Other laydown areas have been identified for OEM genset pre-construction activities as well as 

general storage and handling activities next to proposed work areas. The space identified for future 

expansion also serves as a laydown area and includes temporary power connections to allow 

subcontractors to utilize this area for preservation activities as well as pre-fabrication activities off the site 

footprint. The total laydown area provided for the project was sized appropriately in comparison to 

similar, historical projects. The laydown areas are all within the site security fencing.  

5.7.2 Mobilization and Utilities 

Mobilization would include the delivery and placement of the trailer area. OE will mobilize the trailer 

complex for the site staff team. OE, Owner, and the selected OEM will eventually utilize the admin space 

as temporary offices once constructed.  As the Subcontractors mobilize to site, OE will assist in the 

placement of the trailers, help set up the site craft break trailers, and will assign tool crib areas and 

Subcontractor lay down space, as required. Once the trailer complex is in place, the site preparation will 

begin, and power block and BOP underground activities will commence. 

5.7.3 Civil Work 

Civil work planned for this Project includes site preparation and site finishing. Major civil work starts 

with site preparation. This work would include site clearing (stripping), rough cutting the site to subgrade 

elevation in the power block area, onsite storage of the spoils, preparing the site roads for use during 

construction, and preparing the privacy berms along the site roadway.  Once the power block area has 

been prepared it will be bathtub excavated to accommodate construction of underground utilities, the 

storm water network, and other subgrade site work. After the bathtub grading has been built back up to 

grade and the entire power block area has been adjusted to the finish grade elevation, the craft parking lot 

and surrounding laydown areas will be cut to subgrade elevation and surfaced for use by the 

Subcontractors. Once the site is surfaced, temporary and permanent fencing would be installed to secure 

the project site. Additionally, Carr Sasser Rd will require repavement and widening to allow for 

equipment access and deliveries. 
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After all major construction activities have been completed, the site finishing Subcontractor will mobilize 

to site to perform the final grade adjustments, pave the permanent plant roads, and restore the areas 

disturbed by the construction activities. 

5.7.4 Structural 

The foundations and underground contractor will excavate, backfill, form, set rebar, set cast-in-place 

anchors, etc. for all foundations on-site. The engine hall foundation typically gets installed first to allow 

PEMB erection to begin. Exhaust train foundations for charge air, SCR, stacks, and radiators follow to 

allow for major structural steel erection to begin. Miscellaneous and ancillary foundations get installed in 

sequence to support erection and setting of other steel, equipment, or tanks. The mechanical contractor 

will be responsible for erecting structural steel and installing post-installed anchors. Erection will be 

sequenced to support the construction schedule. Typically, major structural steel for the exhaust train 

system is installed first followed by miscellaneous pipe and tray supports. 

5.7.5 Major Equipment Installation 

Building, steel, and major pieces of equipment would be received and installed or temporarily stored. 

Smaller components, if not installed immediately, would be received, inventoried, and safely stored and 

maintained in one of the dedicated storage areas until they are to be installed. Foundations would be 

complete before the site begins the receiving process for all major equipment. Major equipment would be 

planned to be delivered and immediately placed on the associated foundation to eliminate double 

handling. All engines would be rough set by the OEM. Final alignment activities on all the equipment 

would be the responsibility of the Major Mechanical Subcontractor.  

After the major equipment, auxiliary equipment and accessories will undergo final alignment by either the 

major mechanical or major electrical Subcontractors. The centerline equipment (gensets) will be the 

starting point for all the major equipment with the auxiliary equipment and balance of plant (BOP) 

equipment following. 

5.7.6 Mechanical & Electrical BOP 

After the Project P&IDs and Electrical One Line Diagrams are established, the OE and home office 

startup team will scope Mechanical and Electrical Systems and review with the Construction team. 

Procurement delivery sequences and Subcontractor construction system turnovers will be finalized and 

integrated into the Subcontract Agreements for each Subcontract on the project. Mechanical and 

Electrical system turnovers are sequenced to support the startup and commissioning schedule.  

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

5-48 
 

Large-bore piping would be reviewed by the Preconstruction and Mechanical-Piping teams to identify 

and optimize field weld locations. Large bore piping would then be prefabricated and spooled off-site and 

shipped to the site for installation following the placement of the associated major equipment. Small-bore 

piping would be prefabricated and spooled off-site as much as possible and will follow the delivery of the 

large bore piping while keeping the project schedule in mind. Piping installation would take place as soon 

as the associated major equipment is placed, and general areas become available.  

Major long lead electrical cable would be prioritized by system and procured to align with the 

Subcontract construction turnover schedule. As the cable tray and conduit raceway installations are 

completed, cable pulls would commence. Cables would be installed by area until about sixty percent of 

the schedule is complete. Cable pulls would then shift to the systems required for back feed of the plant. 

OE will make the determination when enough work is completed to allow for the back feed milestone and 

allow for the safe working conditions for the remainder of the work to be completed. 

5.8 Start-up and Commissioning 

Start-up is one of the phases with the most risk. Planning for start-up and commissioning defines the 

systems or sub-systems to be commissioned by scope identification on the P&ID’s and electrical one-

lines. The Startup Manager works with the subcontractors and OEM suppliers to define the isolations 

required to start up separate areas of the plant to sequence the workflow. During the planning stage, the 

Startup Manager, working with the OEM suppliers, would also define the processes for bringing auxiliary 

power and major flushing and cleaning, and would oversee the turnover process to make sure the facility 

turnover is meticulously documented in the turnover packages. 

Project start-up and commissioning provides for documented, safe, timely, and orderly testing, start-up 

and transfer of packages, systems, and facilities. Engineering, procurement, and construction planning 

would support early commissioning of as many start-up packages as practical. Early checkout and testing 

of as many packages as possible would distribute the start-up workload more efficiently, reducing the 

risks and uncertainties associated with facility start-up and commissioning. 

Checkout of each system or sub-system would be completed utilizing Owner’s Operations staff and 

handed over to Operations once all are completed. At this time, Owner would operate each system as 

permanent plant equipment with support from the RICE equipment supplier and OE on any issues that 

arise with the equipment. Startup is complete when Performance and Emissions Testing is finished and 

Commercial Operation with full acceptance by the Owner is achieved. 
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Start-up and commissioning planning will begin in the engineering stage with the definition of start-up 

packages. Engineering, procurement, and construction planning will support early commissioning of as 

many start-up packages as practical. Early checkout and testing of as many packages as possible will 

distribute the start-up workload more efficiently, reducing the risks and uncertainties associated with 

facility start-up and commissioning.  

Planning for start-up and commissioning defines the systems or sub-systems to be commissioned by 

scope identification on the P&ID’s and electrical one-lines. The Startup Manager works with Engineering 

to define the isolations required to startup separate areas of the plant in order to sequence the workflow. 

During the planning stage the Startup Manager will define the processes for bringing auxiliary power on-

line, major flushing and cleaning, and define documentation requirements for the turnover packages. 

Checkout of each system or sub-system will be completed utilizing Owner Operations staff, and handed 

over to Operations, system-by-system, as they are completed. At this time, Owner will operate each 

system as permanent plant equipment with support from contractors on any issues that arise with the 

equipment. Startup finishes when Performance Testing is completed, and Commercial Operation with full 

acceptance by the Owner is achieved. The principal start-up activities include the following: 

• Preparation and planning  

• Start-up and commissioning process 

• Operator training 

5.9 Project Closeout Plan 

5.9.1 Engineering Completion and Project Closeout 

OE would maintain a set of all field changes. At the completion of construction and startup, the field staff 

would return a copy of the record set to the design team along with the subcontractor’s record sets. The 

design team would incorporate the changes into a set of “Conformed to Construction Records” 

documents. 

As the plant begins the operation phase, OE would demobilize its field operations staff from the project 

site. Once the demobilization phase is complete, a member of the project team would stay engaged with 

the project until the warranty period has expired, and the Prime Contract requirements have been fulfilled 

between Owner and OE. 

Field staff will maintain a set of all construction drawings and lists, and will require contractors to 

maintain a record of all field changes on the documents. At the completion of construction and startup, 
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the field staff will return a copy of the record set to the design team along with the contractor’s record 

sets. The design team will incorporate the changes into a set of Conformed to Construction Records 

documents. 
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6.0 PROJECT SCHEDULE 

6.1 General 

The project schedule is based on a Commercial Operation date of December 2028 and is included in 

Appendix Q to this report.  The schedule encompasses activities from permitting through commercial 

operation. The schedule reflects a 24 month plan for the construction and commissioning period.  The 

schedule reflects the multi-prime contracting approach.  Table 6-1 reflects the major milestones for the 

project. 

Table 6-1: Project Milestones 

PJM Interconnect & Permitting Activities Date 

Interconnect Application Submitted November 2023 

Air Permit Application Submitted September 2024 

CPCN Application Submitted  September 2024 

RUS NEPA EA Application Submitted December 2024 

Anticipated CPCN Order from PSC May 2025 

Anticipated RUS NEPA EA Application Approval October 2026 

Air Permit Application Approval December 2026 

Interconnect Application Approval December 2027 

Engineering and Construction   

Award Reciprocating Engines Contract October 2024 

LNTP Engineering for Early Procurement Activities November 2024 

Begin Detailed Design May 2025 

FNTP Procurement for Equipment and Materials July 2025 

Site Mobilization  December 2026 

Begin Foundations and Undergrounds February 2027  

Erect Engine Hall June 2027 

Above Ground Installation of Mechanical and Electrical August 2027 

Engine Delivery and Installation Complete November 2027  

Begin Startup and Commissioning March 2028 

Commercial Operation Achieved December 2028 

 

6.2 Permitting 

Currently, several permitting activities must be achieved as to not delay project timeline.  
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• The air permit application approval is required to begin construction. The overall duration to 

obtain the air permit is approximately 24 months between submittal and approval. Once the air 

permit is received, mobilization can occur.  

• The interconnect application approval is required for dispatching power to the grid, as well as for 

backfeed for commissioning activities.  

6.3 Engineering 

The engineering for the project is outlined in Section 3.0. An engineering timeframe has been included in 

the project schedule that supports issuing construction documents that are fully complete at construction 

contract award to minimize rework and revisions in the field. Engineering is required to be nearly 

complete at the time of FNTP. This results in the necessity to issue several LNTPs to support early BOP 

equipment procurement prior to FNTP in order to complete engineering without placing any scope on 

“hold.” The schedule represents a conservative approach in which equipment submittals are required for 

all equipment prior to engineering completion.  

6.4 Major Equipment  

The project schedule is based on current delivery lead times including 12-14 months for the reciprocating 

engines, and 36 months for the GSUs. It will be necessary to issue LNTPs for long lead equipment as well 

as several LNTPs for BOP equipment to support the project schedule.  

6.5 Construction  

Construction is planned to begin with construction facilities, site prep, and underground utilities in 

December 2026.  This work is expected to continue into late spring 2027.  Piling is currently not in the 

scope of work, however the schedule currently holds one month for the activity should it become 

necessary.  Construction of the engine hall will follow foundations. The engine hall will be enclosed by 

October 2027 to allow for installation of the gensets.  Engine equipment deliveries are scheduled for 

November 2027 with above grade construction to follow into 2028.  Tanks, administration building, 

medium voltage enclosures, and fueling equipment construction also begins in Summer 2027 and will 

finish in early 2028.  

6.6 Startup 

Preliminary startup and commissioning activities will be performed using construction power which will 

be fed from the new substation connecting the site to the nearest local utility substation. Major startup and 

commissioning activities will commence with energizing of the Plant switchyard in order to back-
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energize the plant auxiliary electrical system.  The Plant electrical and mechanical systems are 

commissioned in a sequence to support commissioning of the engines.  System operations continue with 

synchronization, then ramping the engines up to full load with each fuel type, and tuning of the plant and 

systems to prepare for performance and emissions compliance testing.  Once the Plant is capable of 

reliable full load operation, performance testing is performed in accordance with the ASME Performance 

Test Codes. 

6.7 Critical Path  

Two critical paths have been identified with the assumption that the full notice to proceed will occur in 

July of 2025. The first critical path lies with air permit approval. Without air permit approval, 

construction activities cannot commence. Once the air permit is approved,  the critical path will move 

through underground foundations and utilities, then construction of the Engine Hall, Electrical Room, 

Electrical I&C and then startup. 

The second critical path is associated with long lead electrical equipment; namely the HV Breakers. 

Without bid and award of the HV Breakers, the Electrical and I&C construction/startup will push. In 

short, the critical path is HV Breaker Bid/Award, Fab & Delivery, AG Electrical I&C, and startup. The 

HV breakers, as well as the MV switchgear and GSU transformers will be contracted as early as practical 

to mitigate these schedule constraints. This is shown in Appendix Q. 
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7.2 Cost Estimating Methodology and Assumptions 

Burns & McDonnell performed a detailed cost estimate in a “bottoms up” fashion based on a multi-prime 

contracting methodology.  The following describes the methodology used in the development of the cost 

estimate: 

• Estimates are based on the assumptions and project scope described in this Report. Design 

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

provided by EKPC, preliminary calculations and BMcD experience. 

• Contracting Methodology:  Estimate assumes a multi-prime subcontractor approach with all 

equipment procured by EKPC.  Overhead and fees were estimated based on current market 

conditions and assuming all scope, schedule, performance, payment, and warranty risk will be 

covered by EKPC. 

• Major Engineered and Balance of Plant Equipment:  Budgetary quotes and in-house information 

from similar projects were utilized. 

• Construction Estimates:  Construction commodities were estimated using recent pricing from 

similar projects, and budgetary vendor quotes.  Quantify take-offs were performed for each 

discipline specific to this project and supplied to a variety of Subcontractors to confirm erection 

and installation pricing and 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 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. 

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

info1mation. Labor rates were adjusted to match subcontractor budgeta1y bids. 

• Project Indirects: Estimates are based on Burns & McDonnell's expeiience and executing 

projects as OE of similar scope. 

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

include the following: 

o Commercial operation of the equipment is assumed to be December 2028. 

o Labor is assumed to be a combination of union and nonunion labor and available 

without excessive hourly incentives or incentive packages. However, per diem 

was included for several trades based on subcontractor feedback. 

o Estimate is based on the availability of housing being in the Project area (e.g., 

trailer parks, campgrounds, local housing, and local hotels). 

o Contingency is included at 10% for Project estimate contingency. Owner's 

contingency for discretiona1y expenditures is included in Owner's Costs. 

o Cost for Builder's Risk Insurance was based on 1 % of the total project costs. 

o No sales tax was included. 

o No financing fees or interest during constrnction was included. 

7.3 Direct Cost Basis 

7.3.1 Engineered Equipment 

The equipment supply includes the procurement of all major equipment by the Owner. Refer to the 

Project DOR included in Appendix C for a listing of anticipated equipment and matelial supply contracts. 

The equipment supply cost includes the supply of specified equipment as well as the transpo1tation cost to 

the site, technical field advisers, and training. Refer to Table 7-2 below for a listing of all contract 

packages utilized in development of the cost estimate including how each contract cost was sourced. 

Table 7-2: Equipment and Subcontract Pricing Source 

Target Price 
Contract No. Contract Name Source 

5.1150 Reciprocating Engines Bid-Firm 

5.2150 Fire Pump Skid Bid - Budgetary 

5.2190 Miscellaneous Pumps Bid - Budgetary 

5.2191 Lift Stations Bid - Budgetary 

5.2320 General Service Piping In-House 

5.2490 Piping Specials In-House 
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5.2520  Manual Valves In-House 

5.2530 Actuated and Control Valves EQ (Email Quote) 

5.2710 Compressed Air Equipment Bid - Budgetary 

5.2711 Starting Air Compressors Bid - Budgetary 

5.2762 Fuel Gas Conditioning Bid - Budgetary 

5.2763 Fuel Oil Conditioning Bid - Budgetary 

5.2940 Oil Water Separator Bid - Budgetary 

5.2980 Shop Fab Tanks Bid - Budgetary 

5.4120 Stacks and Ductwork EQ (Email Quote) 

5.4210 Cranes and Hoists EQ (Email Quote) 

5.4310  Pre-Engineered Metal Buildings Bid - Budgetary 

5.4411  Ridge Vent Bid - Budgetary 

5.4440  Vent Fans Bid - Budgetary 

5.4515  Precast Concrete Walls EQ (Email Quote) 

5.4520  Structural Steel EQ (Email Quote) 

5.4545  Seal Air Fans and Dampers EQ (Email Quote) 

5.5110  Generator Step-Up Transformers Bid - Budgetary 

5.5240  Emergency Generator Bid - Budgetary 

5.5310  Major Elec Equipment Bid - Budgetary 

5.5340 Motor Control Centers Bid - Budgetary 

5.5410 Batteries & Uninterruptable Power Systems Bid - Budgetary 

5.5510 Electrical Cable In-House 

5.5620 Freeze Protection In-House 

5.6210 Instruments In-House 

C202 High Voltage Breakers Bid - Budgetary 

C203 Substation / Transmission Materials Bid - Budgetary 

C204 Substation Relay and Controls Bid - Budgetary 

C303 Substation Steel Bid - Budgetary 

5.8110 Site Preparation and Site Finishes Bid - Budgetary 

5.8220 Foundations and Undergrounds Bid - Budgetary 

5.8323 Mechanical and Building Construction  Bid - Budgetary 

5.8340 HVAC Furnish & Erect Bid - Budgetary 

5.8410 Electrical Installation Bid - Budgetary 

5.8560 Fire Protection and Detection Furnish & Erect Bid - Budgetary 

5.8570 Field Erected Tanks Bid - Budgetary 

5.9010 Subsurface Investigation In-House 

5.9020 Surveying In-House 

5.9021 Site Services In-House 

5.9110 Site Security In-House 

5.9130 Medical Services In-House 

5.9230 Electrical Testing In-House 

5.9250 Performance Testing In-House 

5.9260 Emissions Testing In-House 
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5.9270 Noise Testing In-House 

5.9400 O&M Manuals and Training In-House 

5.9610 Start-up Cleaning Services  In-House 

C403 Substation Construction Bid - Budgetary 

C501 Transmission Line OH / Civil Bid - Budgetary 

 

7.3.2 Site Development 

The site development scope includes site preparation along with construction laydown, trailer, and 

parking areas. The civil scope also includes development of the on-site storm water retention and road 

widening and re-pavement of Carr Sasser Road. This scope also includes the estimated quantities for the 

structural excavation and backfill required for the foundation construction. Underground pipe supply and 

installation is not included in civil costs (piping costs).  Site finishes including paving and gravel are 

included. No costs for dewatering and disposing of groundwater were included. 

The civil scope of work material quantities were derived from a preliminary site grading sketch developed 

from the site GA and general topography data.  The labor rate, production rates, and material prices were 

constructed from BMcD previous project metrics and estimates for construction in the project area.  

7.3.3 Concrete 

The concrete scope includes cast-in-place concrete for the support of equipment, containment, PEMBs, 

structural steel, and precast columns and walls. This scope also includes estimated quantities for the 

structural excavation and backfill required for foundation construction.  For reinforcing steel, a density of 

rebar per unit of concrete was provided by engineering for internal estimating purposes.  For formwork 

quantities, basic quantity information was developed relative to the type of concrete such as mats, walls, 

slabs, etc. from which were estimated formwork quantities. 

7.3.4 Piling 

Piling is not included in the project costs. The preliminary geotechnical report indicates that piles may be 

necessary. This is to be confirmed prior to beginning detailed design.  

7.3.5 Structural Steel 

The structural steel scope of work includes the exhaust train steel for charge air filters, SCRs, resonators, 

silencers, and radiators. Tray and pipe supports or racks provided as required. Miscellaneous steel such as 

platforms, grating, handrail, stairs and ladders are included for structure access that is not otherwise 

provided as part of the equipment contracts.  Structural steel for pre-engineered buildings is included in 

the architectural scope. 
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The structural steel scope of work was estimated from conceptual layout of the site and past project 

experience. The density method was used to estimate steel tonnage and member type/weight breakdown. 

A takeoff was performed to capture the items.  The miscellaneous structural productivity rates, wage 

rates, and material pricing were based on BMcD previous project history for construction in the area.. 

7.3.6 Architectural 

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

precast concrete walls  and concrete masonry unit (CMU) structures. This also includes the supply and 

installation of primary and secondary framing, walls, plumbing, building insulation, windows, doors, 

flashing, gutters, and building finishes. 

The buildings are sized per the General Arrangement and Architectural Drawings in Appendix D to 

accommodate the equipment and spaces as defined in the Design Basis.  The building sizes and pricing 

were based on budgetary quotes for the PEMBs and precast concrete walls as well as recent projects and 

in house pricing for the finishes.  Pricing for the HVAC equipment was based on previous Burns & 

McDonnell projects and budgetary quotes.  Electrical lighting, convenience power, and communication 

are included in electrical cost.  Productivity factors, wage rates, and material costs were derived from 

BMcD previous project estimates and rates for projects in the area. 

7.3.7 Painting & Coatings 

The painting scope includes field touch up painting of factory coated equipment to repair damage during 

construction. The painting of the building steel is included in the architectural scope. Outdoor structural 

steel is hot-dip galvanized, not painted.  Indoor structural steel is finished painted.  Pipe priming is 

assumed to be applied in the shop and estimated as material cost. 

7.3.8 Piping 

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

supplied pipe is included in the equipment installation cost. The piping scope covers purchase of pipe, 

fittings, flanges, valves, specials, bolt-up kits, cathodic protection, supports, and pre-fabricated pipe. The 

piping scope of work does not include trenches (civil scope), heat trace (electrical scope), insulation 

(insulation scope); touch up painting or pipe labeling (mechanical). The piping scope of work does 

include applicable non-destructive evaluation (NDE), pre and post weld heat treatment (PWHT), and 

hydrotesting.  

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

7-60 
 

The piping estimate was based on a takeoff from the general arrangement with P&IDs. Using these 

quantities, pricing for bulk material, valves, pipe fabrication was based on BMcD recent project pricing 

and budgetary quotes. The labor estimate was based on rates in the area.  

7.3.9 Insulation 

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

protection insulation. The insulation scope does not include any equipment insulation, soundproofing 

insulation or building insulation. 

7.3.10 Electrical 

The electrical scope includes supply and installation of all raceway including underground duct bank, 

above grade rigid conduit and the cable tray system with grounding and all required supports. It also 

includes the installation of all cable and terminations.  Cable material costs are carried in the equipment 

pricing. Terminations include wire labels, cable tags, connectors, continuity testing, and Hi-Pot testing. 

Temporary construction power includes installation, lighting, and maintenance.  Equipment includes 

motor control centers (MCC’s) and switchgear, transformers, emergency generator, heat trace, 

communications systems, and lightning protection. The electrical estimate was completed using take off 

quantities that were derived from a combination of one-line drawings and the equipment layout.  

7.3.11 Instrumentation & Controls 

The instrumentation scope of work is primarily wrapped into the Electrical scope. The OEM will provide 

their own plant control system. A CEMS is not required for the facility. Most instruments are supplied by 

the equipment vendors and by the BOP systems. All other instrumentation is provided under contract 

5.6210. The instrumentation installation estimate was completed based on installation rates in conjunction 

with instrument budgetary email quotes and in-house information from similar projects.  

7.3.12 Switchyard & Transmission 

 The 161kV breaker-and-a half (BAAH) switchyard scope includes below and above grade infrastructure 

and protection, control and communication systems.   

Supply and installation costs include the following:  

• Below grade drilled pier and pad foundations for equipment 

• Conduit and cable trench 

• Control, power and communication yard cabling and terminations 

• Ground grid.  
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• Circuit breakers   

• Disconnect switches 

• Instrument transformers 

• Structural steel 

• Surge Arresters 

• Insulators 

• Bus work.  

• Costs were also included for A-frame, deadend structures and disconnect switches at each of the 

GSU transformers. 

The protection, controls and communication systems will be in an enclosed, prefabricated control 

enclosure.  Enclosure will include the following: 

• Control enclosure shell 

• Auxiliary AC and DC power supply systems 

• Relay and control panels 

• Remote Terminal Unit (RTU),  

• Communication racks,  

• Wire, cable, and terminations. 

 

The 161kV Transmission Line scope will consist of constructing two new transmission lines to tap the 

existing 161kV line running adjacent to the North of the new switchyard location.  The existing 161kV 

line is located approximately 0.4 miles from the new switchyard. 

 

BMcD worked with EKPC to understand the direct costs associated with the Network Upgrades:  

• Installation of a 161/138 kV transformer with a higher rated unit at the Marion County switchyard 

along with purchasing a spare.  

• Replacement of the conductor for the Casey County-Marion County 161 kV line over 4 miles.  

• Replacement of the conductor for the Liberty Junction-Pulaski County Junction-Cooper 161 kV 

line over 26.2 miles. Note the costs for this project are shared amongst other projects. This 

estimate currently holds approximately 50% of the costs for the work. 

• Optical ground wire will need to be installed along the South Casey County-Casey County 161 

kV line over 6.2 miles.  
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• At the Denny Substation, the bushing current transformers associated with the Denny-Wibord 

Tap 69 kV line will be replaced with new current transformers.  

7.3.13 Miscellaneous Directs 

Miscellaneous Directs include the following estimated costs: 

• Subcontractor indirect costs, including mobilization, construction management, construction 

facilities, home office costs, and P&P bonds.  

• Craft per diem:  The estimate was based on tradesmen and professional staff all receiving a per 

diem of $120/day.  

• Scaffolding for all craft 

• Crane rentals 

• Start-up craft support:  Craft labor required for all start-up activities 

• Start-up subcontracts 

7.4 Indirect Cost Estimate Basis 

The following methods were used for indirects:  

• The construction management (CM), startup management, and construction indirects were 

estimated based on the project field staffing plan, the project execution schedule, and project 

historical indirect costs.  Construction management includes field engineering cost.  Also 

included are the CM staff expenses including travel, living expenses, and site offices.  

• Engineering costs are based on the staffing plan required for detailed design, procurement 

support, and project management from the office. The engineering estimate includes expenses for 

site travel, lodging and a technology fee.   

• Construction permits including electrical and building permits are not included. 

• It is assumed builders risk insurance is provided by Owner and captured in Owner’s Costs. 

7.4.1 Taxes 

Sales and use tax are not included in the estimate. 

7.4.2 Construction Labor Basis 

The estimate was developed on the basis of using a mix of local labor and travelers and 

compared/confirmed using subcontractor pricing. 
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7.4.2.1 Labor Wage Rates & Expenses 

Wage rates were taken from building trade contracts through 2024 for the area and compared against 

budgetary pricing received for each scope of work.  The wage rates include wages, fringes, general 

liability and workers compensation insurance and overtime.  The wages range from $55 – $85 / hour 

inclusive.   

7.4.2.2 Work Hours 

The estimate assumes construction shifts are 50-hour work weeks with anything over 40 hours as 

premium time at 1.5 times the base wage rate to attract labor.  

Startup shifts are assumed to be 60-hour work weeks (6 days at 10-hours/day) for the first 4-5 months, 

then increase to 84-hour weeks (7 days at 12-hours/day) for the remainder of the Startup period 

(approximately 4 months).  

7.4.2.3 Labor Housing 

The estimate is based on housing being available in the Project area (trailer parks, camp grounds, local 

housing, and local hotels).   

7.4.2.4 Labor Per Diem 

Craft per diem is included in Miscellaneous Direct costs.   

7.4.2.5 Retention Plan 

Subcontractors will manage the labor turnover. No funds were added to the estimate for excessive labor 

turnover rate. 

7.4.3 Escalation 

Escalation has not been included in the capital cost estimate.  

7.4.4 Project Contingency 

Contingency was included to cover accuracy of pricing, commodity estimates, and omissions from the 

defined project scope.  Typically, the level of contingency is set by the amount of scope definition 

provided, the amount of engineering and estimating conducted prior to providing cost certainty on the 

project price, and the amount of risk born by the installing subcontractors (performance, schedule, scope, 

payment, etc).  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 
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qualified labor, significant increases in escalation, or major changes in the cost of money (interest rate on 

loans).  Deviations that may cause the project costs to exceed the estimated costs inclusive of contingency 

include excessive inflation (>3%), extreme high demand for major equipment due to proposed 

regulations, extreme shortage of qualified labor, extreme shortage of qualified construction contractors, 

change in contracting approach, and other similar changes.  A 10% contingency was included based on 

the level of project scoping and engineering completed during the PSR and EKPC input. 

Owner’s contingency has been excluded from project contingency and is included as a part of Owner’s 

costs.  

7.4.5 Owner’s Costs & Contingency 

Owner’s costs as provided by EKPC are included in the estimate.  Appendix R includes a buildup of the 

Owner’s cost. These costs generally include Owner’s project development and management staff, 

operations and startup personnel, temporary utilities used during construction, permitting and licensing 

fees, any site upgrades to support the project, initial consumable fill costs and startup costs, site security, 

spare parts, permanent equipment and furnishings for the new buildings, Builder’s Risk insurance, and 

Owner’s contingency. These are also listed in Table 7-1. 

7.5 Risk Analysis 

A project risk matrix was developed to highlight potential risks to the project as well as assumed 

mitigation. Major risks include labor uncertainty, late equipment delivery, adverse weather conditions, 

etc. The risk matrix is shown in Appendix P. 

7.6 Cash Flow 

A cash flow based on the Project schedule, contracting approach, and the cost estimate was developed and 

is included in Appendix S. 

7.7 Operations & Maintenance Estimates 

Table 1-2 shows a summary of the non-fuel fixed and variable O&M cost estimates for the Plant in 2024 

dollars. Unless noted, the costs are based on the annual average plant output. A more detailed summary of 

these costs is included in Appendix T. O&M costs are based upon the assumptions included in the 

following paragraphs. 

7.7.1 Plant Operation & Fuel 

O&M estimates are based upon the plant operating at average ambient output conditions. No 

consideration has been included for part load operation which would increase the O&M costs. O&M costs 
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also exclude emission allowance costs and operational fuel costs. O&M costs are based on a 20% 

capacity factor and operation with natural gas at 90% of the total hours of operation, and operation with 

ULSD 10% of the total hours of operation. 

7.7.2 Plant Staffing 

The major fixed operating cost is the expected staffing for the Plant. This cost equates to approximately 

$2,530,000 per year for the staff of 23. Average staffing cost is assumed to be $110,000 per person per 

year. 

7.7.3 Other Fixed O&M Costs 

Additional fixed O&M costs include office and administration costs for additional staffing as required to 

support dispatching, budgeting and other management duties, labor indirect costs (i.e. employee training, 

safety, phones and other communications, computers, software, supplies, uniforms, travel, mileage, 

shipping, and similar expenses, environmental monitoring and annual permitting costs, buildings and 

grounds maintenance, and control room expenses). These costs also include warehouse equipment, fire 

system testing, and unplanned maintenance work. Fixed O&M costs also include standby energy costs to 

supply essential service power to systems to keep the facility on hot standby for quick dispatch.  

7.7.4 Major Maintenance Costs  

Levelized OEM major maintenance costs are estimated based on the indicative LTSA provided by 

Wärtsilä. Reciprocating engine costs major maintenance intervals are based on operating hours and not 

starts.  

7.7.5 Variable Operating Costs 

Variable operating cost estimates include costs that vary with operation of the Plant including the 

following: 

• Water consumption costs 

• Urea consumption costs 

• Lubricating oil consumption costs 

• Routine maintenance of equipment (excluding costs associated with the LTSAs) 

• SCR and CO/VOC catalyst replacement 

7.7.6 Water Treatment and Wastewater Discharge 

Water treatment is not considered for this facility. Sanitary waste is sent to a leach field. Stormwater 

runoff is directed towards a stormwater pond before discharging through a permitted outfall.  
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7.7.7 Qualifications 

BMcD’s estimates, analysis, and recommendations contained in this report are based on professional 

experience, qualifications, and judgment. BMcD has no control over weather; cost and availability of 

labor, material, and equipment; labor productivity; energy or commodity pricing; demand or usage; 

population demographics; market conditions; changes in technology; and other economic or political 

factors affecting such estimates, analysis, and recommendations. Therefore, BMcD makes no guarantee or 

warranty (actual, expressed, or implied) that actual results will not vary, perhaps significantly, from the 

estimates, analysis, and recommendations contained herein. 

  

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

8-67 
 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 Conclusions 

BMcD recommends EKPC evaluate the project economics and timeline based on the cost and 

performances presented in this report.  If the project economics are favorable, then BMcD recommends 

EKPC proceed with awarding the engine contract and continue with project development. BMcD 

recommends EKPC consider the following activities to support the project schedule: 

1. Solicit RFP for firm proposals, condition bids, negotiate contracts ready for award on the 

following equipment: 

a. GSU transformers 

b. Medium Voltage Switchgears 

c. High Voltage Transformers  

2. Finalize natural gas pipeline design and permitting requirements, drawings, and costs. 

3. Refine civil and structural preliminary design based on final geotechnical recommendations. 
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APPENDIX A – SITE DESIGN CONDITIONS AND CODES & STANDARDS 
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SECTION 1.1 - SITE DESIGN CONDITIONS 

SITE CONDITIONS: 
A. Ambient Conditions: 

1. Site Elevation: 956 feet Above Mean Sea Level. 
2. Barometric Pressure: 14.11 psi-a 

B. HV AC Design C1i teria: 

HV AC Desi1m Conditions 
Location Stua1t Powell Field, Kentuckv ASHRAE Weather Station# 720448 

I 

I 

Ambient Desi1m Conditions 
Summer(F) Winter (F) 50 Year Extreme Conditions (F) 

0.4%, 
1%, DB/MCWB 99.6%, DB 99%, DB Min, DB Max, DB 

DB/MCWB 
91.2 / 72 .6 90.0 / 72.6 8.8 13.6 -21.7 104.9 

Dehumidification (F) 
0.4%, 

1 %, DP/HR/MCDB4 

DP/HR/MCDB 
73 .1 / 127.8 / 81.1 72.5 I 124.9 / 80.1 

HV AC Desi1m Parameters 
Indoor Design 

Outdoor Design Conditions 
T emperatures3 

Building/Room Type Summer, F Winter, F Summer Winter 
Occupied Areas 

Offices (Admin) 2 

78 I 70 I 1% I 99% 
Labora.tories2 

Critical Control 
77 I 70 I Extreme I Extreme 

Room2 

Eauivment Areas, Unoccuvied 
Engine Hall 45 
Non-Critical Elec. 122 

45 I 0.4% I 99.6% 
General Enuioment 
Battery Rooms1 77 77 I 0.4% I 99.6% 
Critical Elec. 77 70 Extreme Extreme 

1 1 % & 2% Hydrogen alarms, Dual Setpoint. 
2 Design maximum relative humidity 65% at 1 % Summer MCWB. 
3 Indoor desiim temoerature based on associated outdoor desiQtl conditions. 

C. Outdoor Design Climate Data: 
1. Extreme Ambient D1y Bulb Temperature: 

a. Maximum: 104.9°F. 
b. Minimum: -21.7°F. 
c. Equipment located outdoors shall be designed for these extreme ambient 

diy bulb temperatures. 
2. Rainfall: 

a. Annual Average: 54.1 inches. 
b. 100-year, 24-hour total: 7.20 inches 

I 

I 

I 

I 

D. Freeze protection shall be provided in the fo1m of electric heat trace and insulation on 
all outdoor liquid containing lines subject to freezing ambient conditions. 

E. Seismic Design shall be in accordance with the 2018 Kentucky Building Code and the 
following: 
1. Risk Catego1y : III 

Max, WB 

81.3 

System 
Type 

HVAC 

HVAC 

HV 

HVAC 
HVAC 

I 



  

 

 

2. Site Class:  D (assumed) 
3. Seismic Design Category:  C 
4. Seismic Importance Factor:  1.25 
5. Spectral Response Acceleration at Short Period, SS:  0.202g 
6. Spectral Response Acceleration at 1-Second Period, S1:  0.109g 

F. Wind Design shall be in accordance with the 2018 Kentucky Building Code and the 
following: 
1. Risk Category: III 
2. Basic Design Wind Speed:  120 mph 
3. Exposure Category:  C 

G. Snow Loading shall be in accordance with the 2018 Kentucky Building Code and the 
following: 
1. Risk Category: III 
2. Ground Snow Load:  15 psf 
3. Terrain Category:  C 
4. Snow Importance Factor:  1.10 

H. Plant Site Frost Depth: 24 inches. 
I. Miscellaneous Steel Requirements: 

1. All grating, kickplates, guardrails, stairs and ladders shall be galvanized. 
Ladders, kickplates, and guardrail shall be coated safety yellow.  

2. All outdoor structural steel shall be galvanized. All indoor structural steel shall 
be coated. 

3. Structural steel material shall meet the following requirements:  
a. Wide flange shapes and sections cut from wide flange shapes shall be 

ASTM A992. 
b. Structural steel channels, angles and plates shall be ASTM A36, ASTM 

A529, or ASTM A572 Grade 50. 
c. Hollow Structural Sections shall conform to ASTM A500, Grade B 
d. Pipe for Structural Uses, Guardrail, and Handrail ASTM A53, Type E or S, 

Grade B, or ASTM A106, Grade B. 
e. Connection Bolts shall be A325 and galvanized. 
f. Welding electrodes shall have a minimum specified tensile strength of 

70,000 psi. 
J. Elevated Platforms: 

1. Shall be designed for 100 psf load minimum. 
2. Grating shall be rated for 100 psf. 
3. Indoor grating shall be plain type and outdoor grating shall be serrated type. 

 
ELECTRICAL  

1. Equipment and motors shall be designed to operate using the following electrical 
system voltages. 
 4160V system voltage and 4160V motor voltage for motors 251HP and above. 
 480V system voltage and 460V motor voltage for motors from 3/4HP to 250 

HP and motor-operated valves. 
 208/120 VAC, 3-phase, 4-wire, for space heaters. 
 208/120 VAC, 3-phase, 4-wire for lighting. 
 120 VAC system voltage and 115 VAC motor voltage for motors 1/2 hp and 

below. 
 120 VAC, single phase, UPS power. 



  

 

 

 125 VDC for protection systems, switchgear, breaker controls, UPS input 
power and emergency lubrication oil pump motors less than 30 HP. 

 24 VDC for DCS instrumentation and controls. 

CODES AND REGULATIONS 
A. Buildings, enclosures, Equipment, materials, design, fabrication, inspection, start-up, and 

tests shall be furnished in accordance with the latest editions of all Applicable Laws in 
force at the time of Contract execution.  

B. ADA:  ADA design criteria is not applicable to the main industrial plant areas of the 
Site/Project on the basis that these areas are essentially service spaces where able-bodied 
personnel will be employed to operate, inspect and maintain the equipment and systems.  
For the Site/Project, exceptions to this include all areas of the Administration Building 
which shall be subject to ADA design criteria. 

C. All Work in accordance with the requirements of the following codes and standards: 
1. Air Moving and Conditioning Association, Inc. 
2. American Association of State Highway and Transportation Officials Standard 

Methods of Test (AASHTO). 
3. American Bearing Manufacturers Association (ABMA). 
4. American Concrete Institute (ACI). 
5. American Gas Association (AGA). 
6. American Gear Manufacturers Association (AGMA). 
7. American Institute of Steel Construction (AISC). 
8. American National Standards Institute (ANSI). 
9. American Petroleum Institute (API). 
10. American Society of Civil Engineers (ASCE). 
11. American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE). 
12. American Society of Mechanical Engineers (ASME). 
13. American Society for Non-Destructive Testing (ASNT). 
14. American Society for Testing and Materials (ASTM). 
15. American Water Works Association (AWWA). 
16. American Welding Society (AWS). 
17. ASTM International (ASTM). 
18. Crane Manufacturers Association of America (CMAA). 
19. Environmental Protection Agency (EPA). 
20. Factory Mutual Standards (FM). 
21. Federal Highway Administration (FHWA). 
22. Heat Exchange Institute (HEI). 
23. Hoist Manufacturers Institute (HMI). 
24. Hydraulic Institute (HI). 
25. Insulated Cable Engineer’s Association(ICEA) 
26. Illuminating Engineering Society (IES). 
27. Institute of Electrical and Electronics Engineers (IEEE). 
28. International Society of Automation (ISA). 
29. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS). 
30. Metal Building Manufacturers Association (MBMA). 
31. National Association of Architectural Metal Manufacturers (NAAMM). 
32. National Electrical Code (NEC). 
33. National Electric Safety Code (NESC). 
34. National Electrical Manufacturers Association (NEMA). 
35. National Electric Reliability Council (NERC) 



  

 

 

36. National Fire Protection Association (NFPA) Edition as adopted by the AHJ. 
37. NFPA 1, Uniform Fire Code. 
38. NFPA 10, Standard for Portable Fire Extinguishers. 
39. NFPA 12, Standard on Carbon Dioxide Extinguishing Systems. 
40. NFPA 13, Standard for the Installation of Sprinkler Systems. 
41. NFPA 15, Standard for the Installation of Fixed Water Spray Systems. 
42. NFPA 24, Standard for the Installation of Private Fire Water Service Mains and Their 

Appurtenances. 
43. NFPA 30, Flammable and Combustible Liquids Code. 
44. NFPA 56, Standard for Fire and Explosion Prevention During Cleaning and Purging 

of Flammable Gas Piping Systems. 
45. NFPA 68, Standard on Explosion Protection By Deflagration Venting. 
46. NFPA 69, Standard on Explosion Prevention Systems. 
47. NFPA 70, National Electric Code. 
48. NFPA 70E, Standard for Electrical Safety in the Workplace. 
49. NFPA 72, National Fire Alarm and Signaling Code. 
50. NFPA 85, Boiler and Combustion Systems Hazard Code. 
51. NFPA 101, Life Safety Code. 
52. NFPA 220, Standard on Types of Building Construction. 
53. NFPA 850, Recommended Practice for Fire Protection for Electric Generating Plants. 
54. NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems. 
55. NFPA 5000, Building Construction and Safety Code. 
56. Occupational Safety and Health Administration (OSHA). 
57. Pipe Fabrication Institute (PFI). 
58. Scientific Apparatus Makers Association (SAMA). 
59. Sheet Metal and Air Conditioning Contractors National Association, Inc., "Duct 

Manual and Sheet Metal Construction." 
60. Society for Protective Coatings (SSPC). 
61. Steel Structures Painting Council (SSPC). 
62. Tubular Exchanger Manufacturer’s Association (TEMA). 
63. Underwriters Laboratory (UL). 

SOUND LEVEL REQUIREMENTS 
Near Field: Equipment shall be guaranteed to meet a standard eighty-five (85) dB(A) 
sound pressure level as measured three (3) feet from the machine, five (5) feet above 
the operating floor and averaged around the entire noise boundary periphery.   

 

END OF SECTION 1.1 
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East Kentucky Power Cooperative

Liberty Generating Station

Scope Assumptions Matrix

Y/N Number
% Capacity 

(per Unit)
Notes

GENERAL PROJECT INFORMATION

- - -

New 12x18 MW Reciprocating Internal Combustion Engine (RICE) Generator plant including 

all auxiliary equpment. Gross output with all engines at 100% capacity at summer design 

conditions shall be 217 MW . Engines and most equipment will be stored indoors.

Project Location - - - Near Liberty, KY

Site Description - - - Greenfield site

Design Fuel - - - New natural gas pipeline feed with fuel oil storage tanks on site for backup

Operation - - - Peaking as required, but can be utilized for continuous service

Capacity Factor - - - 60%

Contracting Approach - - - OE (Procurement managed by BMcD, on Owner books)

Labor - - - Union or Non-Union

Project Liquidated Damages - - - Schedule and performance for each contract

Project Bonding /LOC - - - 100% Bonding.

Project COD Dates - - - December 2028

Project Expansion - - -
Future Expansion space considered to the south of the proposed building location. 

Equipment not sized for future expansion.

Future Fuels Consideration - - - N/A

MECHANICAL SYSTEMS/EQUIPMENT

CLOSED COOLING WATER

Cooling/Maintenance Water Tank Y 2 100%

Cooling Water Transfer pump Y 2 100%

Radiators Y 12 100% 5 blocks per engine

Expansion Vessels Y 12 100% 1 x 100% per generator

COMPRESSED AIR

Instrument Air Compressors Y 3 50%

Starting Air Compressors Y 3 50% Sized to reload starting air bottles within 1.5 hours

Air Dryers Y 2 100%

Wet Receiver Y 1 100%

Dry Receiver Y 2 100%

Starting Air Receivers Y 4 33%

Sized for 2 engine starts per Engine for facility (assuming starting air compressors not 

operating)

Engine Hall Pressure Regulating Valves Y 2 100%

EXHAUST 

Exhaust Gas Module (EGM) Y 12 100% 1 x 100% per generator

Selective Catalytic Reducer (SCR) Y 12 100% 1 x 100% per generator

Exhaust Gas Probe Y 12 100% 1 x 100% per generator

Exhaust Gas (NOx) Analyzer Y 12 100% 1 x 100% per generator

NOx Sensor System Y 12 100% 1 x 100% per generator

Exhaust Gas Dampers Y 12 100% 1 x 100% per generator

Seal Air Fans Y 4 50%

2 Seal air fans supplied in a 2x100% configuration for one exhaust stack system. 2 systems 

total

Exhaust Silencer/Stack Y 2 50% Common Stack for up to 6 engines

FIRE PROTECTION SYSTEM

Design Basis Y - - NFPA 850, NFPA 37, and NFPA 30 recommended practices

Insurer/special requirements Y - - FM Global

RICE Fire Protection Y - -

Water and alarm. Engine Hall to be sprinkled and supplied with fire extinguishers, detectors, 

and alarms

Electrical Rooms Y - - CO2 and alarm

Pump supply source(s) Y 2 100%

Electric motor and Diesel driven fire pump taking suction from the Service/Fire Water 

Storage Tank. Jockey maintenance pump to maintian line pressure.

Storage Y - - Fire Water Storage Tank. Insulated with immersion heater

Fire loop Y - - Standalone fire loop, HDPE meeting NFPA

Sprinklers Y - -

Provided for occupied buildings per NFPA 13 including Engine Hall, admin/office/control 

rooms, restrooms, mechanical room and warehouse space. 

Fire/Gas Detection Y - - Where necessary per NFPA

FUEL GAS

Supply Source - - - New pipeline

Compression N - - Transfer of custody point provides gas at 200 psig, 55 degF. 

Metering & Regulation Yard Y 1 100%

Provided, owned and operated by Pipeline Owner. Plant designed to support load change 

capability (ramp rate) from minimum load to maximum load of 4 MW/min/engine.

House Gas Regulating Skid N 0 100% House Gas not considered

Dew Point Heating Y 1 100% Provided, owned and operated by Pipeline Owner

Fuel Gas Filter/Coalescer Skid Y 1 100% Provided by BMcD

RICE Generator Sets Y 12 8.3%

Designed for peaking operation, but able to run continuously. Maximum 3 starts and 3 

stops per day, per engine, 7 days a week. Designed to operate at 40% of maximum electrical 

rated output capacity while meeting air permit emission requirements. Inlcuded with 

modular pipe rack, auxiliary platforms, and all miscellaneous equipment

Compact Gas Ramp Y 12 100.0%

Fuel Gas Chromatograph System Y 1 100% Required for Wärtsilä, optional for MAN supply. 

Fuel Gas Analyzer Units Y 1 100%

FUEL OIL

Supply Source - - - Trucked

Fuel Oil Storage Tank Y 2 50%

Sized for 72 hrs of operation at full load (assuming no fuel gas available). Located within 

secondary containment structure. Provided with leak detection. 

Fuel Oil Unloading Pumps Y 3 50%

Fuel Oil Forwarding Pumps Y 3 50%

Fuel Oil Heater Y 2 50%

Fuel oil will be utilized primarily when temperatures drop below 10 degF. Confirm heater 

sizing and fuel oil consumption. 

Project Description
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East Kentucky Power Cooperative

Liberty Generating Station

Scope Assumptions Matrix

Y/N Number
% Capacity 

(per Unit)
Notes

HVAC SYSTEMS

Building electric heaters, exhaust fans and intake 

louvers, air-conditioning Y TBD 100% As required for occupied buildings and electrical rooms

INTAKE AIR

Charge Air Filters Y 24 50% 2 x 50% per generator

LUBE OIL SYSTEM

New Oil Tank Y 1 100% Includes immersion heater

Lube Oil Filter Y 1 100%

Service/Used Oil Tank Y 1 100%

Waste Oil Tank Y 1 100%

Lube Unloading Pumps N 0 100% Lube Oil Tankers have integral lube oil unloading pumps. 

Lube Oil Transfer Pumps Y 2 100% Provided by OEM

Lube Oil Cooler Y 12 100% 1 x 100% per generator

Engine Auxiliary Module (EAM) Y 12 100% 1 x 100% per generator

Oil Mist Separator Y 12 100% 1 x 100% per generator

Mobile Lube Oil Pump Y 1 100%

MAKE-UP WATER

Supply Source - - - City potable water

Service/Potable Water Booster Pump Y 1 100%

Fire Water Storage Y 1 100% Firewater tank dedicated fire water capacity

Service Water Transfer Pumps N 0 100%

POTABLE WATER SYSTEM

Supply Source Y - - City tap, assumes sufficient flow capacity

Potable Water Bladder Tank Y 1 100%

Potable Water Heater Y 2 100% Instantaneous Heater for SSEWs

Emergency Eye Wash/Safety Showers Y 5 100% Battery Room, Unloading, Urea, Maintenance Water Tanks

SANITARY SEWER SYSTEM

Sanitary Lift Station Y 1 100% Supplied with 2 x 100% pumps

Sanitary Treament Facility Y 1 100% Leach Field

UREA SYSTEM 

Urea Flow Control Skid Y 1 100%

Urea Forwarding Pump  Skid Y 2 100%

Urea Storage Tank Y 2 50%

Sized for the greater of 7 days of station operation at full load on natural gas, or 3 days of 

operation on ULSD. 

SCR Ammonia Distribution Grid N 0 100%

SCR Catalyst Y 12 100% 1 x 100% per generator

Leak Detection Y 2 - Each Tank

WASTEWATER

Contaminated Wastewater Y - -

Drains for areas around equipment that could be contaminated with oil will be directed 

through an oil/water separator (OWS).  Discharge OWS effluent to Stormwater pond.

Wastewater Tank N

Waste Water Sump Pump N

Oil Water Separator (OWS) Y 1 100%

Water Treatment Reject N - -

CATHODIC PROTECTION

Underground Steel Piping Y - - Cathodic protection system will be galvanic anode type, if required.

Underground Steel Tanks Y - -

CONTROLS

Equipment Control

RICE Y - - Control system provided by equipment OEM with local HMI

Medium Voltage Switchgear Y - - Hardwire Start / Stop / Breaker Status. Soft communications for other I/O.

Motor Control Centers Y - - Hardwire Start / Stop / Breaker Status. Soft communications for other I/O.

Low Voltage Switchgear Y - - Hardwire Start / Stop / Breaker Status. Soft communications for other I/O.

Plant Control System
Y - -

Provided system will link all RICE controllers and HMI application servers. Provided with 

redundant ethernet to application servers. Will utilize OEM PCS.

Plant Historian Y - - Provided by OEM. Include Pi historian as well.  

Offsite Interfaces Y - - Dispatching, OEM Monitoring, EKPC Monitoring

Distributed Control System (DCS) N OEM will provide PCS with balance of plant equipment integration.

Vibration monitoring

RICE Y - -

Probes wired to Bently Nevada; Hardwire Points between Bently Nevada and Unit 

Controllers

BOP Critical and High Speed Motors Y - -

Probes wired to Bently Nevada; Hardwire Points between Bently Nevada and Unit 

Controllers, if required. 

Plant Simulator Y - - EKPC to follow up with what is included with other simulator designs within fleet.

Digital Bus

Foundation Fieldbus N - -

Remote I/O Y - -

Instrumentation

Transmitters Y - - 4-20 mA as available.

HART Y - - Install tri-loops on valves for feedback.

Performance Testing Y - -

Meteorological Station Y - - Provided by OEM.

Continuous Emissions Monitoring System N 12 100% Not required.

Relaying Data Link Y - -

Redundant relay communications network for protection and control. See Equipment 

Control section for equipment / relay interfaces to the control system.

Communication

Dispatching Y - -

Automatic Generation Control through RTU communication. BMcD to include RTU in 

Estimate as Owner Costs. 

Off site monitoring/administrations Y - - OEM for RICE Controller Remote Connection

Automatic Generation Control

BMcD Project 155785 Page 2 of 4 Rev D
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East Kentucky Power Cooperative

Liberty Generating Station

Scope Assumptions Matrix

Y/N Number
% Capacity 

(per Unit)
Notes

Switchyard Y - - Communication Interface with Switchyard RTU

Internal plant Y - - Need further discussions with EKPC IT to determine how this is handled.

External Y - - Need further discussions with EKPC IT to determine how this is handled.

NERC CIP Requirements Y - - Low impact. 

HMI Y - -

Stand Alone Controllers with local HMI's.  Plant Control HMI located in New Control Room 

and Switchgear building.

ELECTRICAL

Generator Step-Up Transformers:

RICE Y 3 100%

Three (3) three-winding GSU transformers. Each transformer services 6 RICE engines with 3 

generators per secondary / tertiary winding. 2 operating, 1 spare

Auxiliary/Reserve  Transformers:

Auxiliary Transformer Y 4 100% 2x100% for every 6 engines. 

Generator Buses:

13800V Switchgear Y 4 100%

One switchgear bus per 3 generators. Switchgear connected to the associated GSU 

transformer via cable bus. Feeder breakers to auxiliary transformers will be provided to 

serve station power.

Generator Circuit Breakers:

RICE Y 12 100%

Switchgear circuit breakers will serve as generator circuit breaker and provide 

synchronization.

Blackstart Generator(s) and Capability Y - -

Electrical Equipment Enclosures: Y 1 100%

Most electrical equipment will be located inside electrical room in Engine Hall. Medium 

voltage bus housed in standalone electrical building.

Switchgear:

480V Switchgear Y 4 100%

Two (2) lineups configured in a Main-Tie-Main with source transformers and buses rated to 

power the entire lineup during the loss of a single source

Motor Control Centers:

480 V MCCs Y - - Rated for operating load

Emergency Power:

Uninterruptible Power (UPS) Y - - A single Balance of Plant UPS system will be provided. 

DC System Y 1 100%

Primary and secondary power source from 24 VDC panel which feeds into active 

redundancy module. The 24 VDC feed from the active redundancy module provides two 

power supplies to the PLC system. 

Included with 2x100% DC battery chargers

Standby Auxiliary Generator Y 1 100% Sized to support loss of power to facility

Stand Alone Control Systems

Fire Protection/Detection Y - - See fire protection section in Mechanical for details

Plant HVAC Y - - See HVAC section in Mechanical for details

Building/Site Security Y - -

Plant Communications Y - -

On-Line Battery Monitoring: Y

Lighting

Normal Y - - LED lighting;  lighting required for new road and plant buildings.

Emergency Egress Y - - Local battery pack fixtures will be provided for emergency egress.

Grounding Y - - New grounding grid 

Lightning Protection Y - - A UL Master Label will be provided for the new facility.

Freeze Protection Y - -

Heat tracing designed to maintain 40F for fluids subject to freezing based on size and 

service

Electrical Studies:

Load Flow, voltage drop, short circuit Y - -

Identify equipment and bus loading, motor terminal voltages and available fault currents at 

each voltage level

Protective coordination/relay settings Y - -

Arc Flash Y - -

Cabling Y - - Cable tray and field routed conduit above grade, duct bank below grade

Transmission / Interconnection: Y - - Discuss in separate scope review. 

CIVIL/STRUCTURAL

Existing Facilities N - - Greenfield site. Topographic and property survey required. 

Layout Considerations Y - -

Sufficient room for future expansion considered. Tie-ins to new gas pipeline and 

transmission.

Disposal of Spoils - - -

Excess spoils will be disposed of on-site, used for fill if possible.  No hazardous materials 

accounted for in project estimate.

Soils Conditions / Stability Y - - Determined by Geotech report.

Soil Improvement Y - - Determined by Geotech report.

Subsurface Rock Y - - Determined by Geotech report.

Subsurface water Y - - Possible dewatering may be needed - geotechnical report utilize to determine. 

Cut/Fill Y - - Use existing site materials to grade the site and avoid off-site borrow.

Disposal of debris - - - Disposed of on-site.

Permanent Stormwater
- - -

New stormwater to be collected in ditches and control surfaces, and routed to new 

permitted outfall

Construction Stormwater Y - -

Erosion control will be in accordance with state and local guidelines and regulations and will 

include best management practices such as silt fence, rock check dams, slope protection, 

construction exits, and stormwater pond(s) for construction and permanent.  A SWPPP will 

be prepared.

Roads     Y - - All new roads for site

Surfacing - - -

Main access roads shall be paved with asphaltic concrete. Maintenance roads and areas will 

be covered with crushed rock.  Other areas top soil and seeded.

Soil Bearing Capacity - - - Determined by Geotech report.

Foundation type - - - Determined by Geotech report.

Transformer Containment Y - - Containment for oil-filled transformer will be provided with an open pit design.

Guardshack Y - - New guard shack

Enclosures
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East Kentucky Power Cooperative

Liberty Generating Station

Scope Assumptions Matrix

Y/N Number
% Capacity 

(per Unit)
Notes

Engine Hall Y 1 -

Building housing engines with separate rooms for electrical, administrative, mechanical, 

battery storage. Includes ridge vent and bridge crane.

Warehouse Y 1 - PEMB adjacent to Engine Hall, approx. 50' x 100'

Fire Pump Y 1

Medium Voltage Buildings Y 2 qty = 2

CEMS Enclosure N

Guard Shack Y 2

Main security guard shack incorporate utilities for restrooms. Construction entrance guard 

shack will not.

Maintenance cranes Y - - Engine hall bridge crane

Site Security Y - - Cameras, badge access for all doors. Include costs for 24/7 security during construction

Landscaping Y - - Berm and Landscaping between plant and neighbors. 

Fence Y - -

New fence around perimeter of new plant facilities. Automated slide gate at facility 

entrance. 

CONSTRUCTION

Utilities

Power Y - - Construction power from aux. generators

Communication Y - - Cellular

Construction Water Y - - Trucked until City potable tie-in connection is commissioned

Potable Water  Y - - Trucked until City potable tie-in connection is commissioned

Sanitary Y - - Portable facilities provided by construction contractors

Parking Y - -

New permanent parking adjacent to engine hall. Temporary construction parking to be 

identified.

Gate Entry

Main Y - - New guard shack

Personnel/Craft Y - - New main gate/construction entrance

Delivery Y - - New slide gate for construction and operation entrances

Construction Field Office / Trailers

Owner Y - - Will include Trailers in Owners Costs sheet.

Engineer Y - - Will include Trailers in Owners Costs sheet.

Vendors Y - - Will include Trailers in Owners Costs sheet.

Contractors N - - Will include Trailers in Owners Costs sheet. Contractors provide their own Trailers. 

Site Services Y - - Cleaning, snow removal, dumpsters, etc.

Laydown area Y - - On site areas to be identified with easements located

Warehouses Y - - Contractor will provide necessary storage space during construction.

OWNER COSTS / MISC.

Permits

See Permit Matrix Y - - BMcD to include

Owner's Costs

Project Development Y - - Allowance to be included

Owner's Operations Personnel Y - - Allowance to be included

Owner's Project Management Y - - Allowance to be included

Owner's Engineer N

Owner's Legal Counsel Y - - Allowance to be included

Political Concessions / Area Development Fees Y - - Allowance to be included

Permitting & License Fees Y - - Allowance to be included

Land Y - - Allowance to be included

Water Rights Costs Y - - Allowance to be included

Water Infrastructure and Supply to Site Y - - New City potable water for supply

Natural Gas Infrastructure and Supply to Site N - - New pipeline, captured in separate project scope costs.

Labor Camp N

Permanent Plant Operating Spare Parts Y - - Allowance to be included

Maintenance Tools & Equipment Y - - Allowance to be included

Permanent Plant Equipment & Furnishings Y - - Allowance to be included

Sales Tax Y - - Sales tax is excluded, other than for non-permanent consumables and supplies

Escalation Y - - Allowance to be included

Owner's Contingency Y - - Allowance to be included

Interest During Construction N Excluded

Temporary Utilities Y - - Included in EPC costs

Startup Testing Fuels and Consumables Y - - Allowance to be included

Operator training Y - - Allowance to be included

Site Security Y - - Allowance to be included

EXCLUSIONS

Taxes - - Sales, use, gross receipts, property, and other types.  

Insurance - - All insurance other than General Liability being carried as a project cost

Sound abatement above normal supply - - Performing a sound analysis to help determine necessity.

Aesthetic landscaping other than erosion control - - Included in landscaping costs. 

- -

Financing fees - -

Interest during construction - -

High escalation assocated with extreme market 
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WxOilTr-aut.erPurnpSkid .....,.,... 
Mobile lube O I Purr., Dolly 
Modul;a-Pipe ltidl; 
OilM"fl~Slcid 

Pipe Spools lfidd Assembled) 
b:k-mountedW~ ............. 
bdiatorVFOs 
bdiator Oistrb.nion hnds (IW P;nd) 

bdiatorbilirc,; &~rs 

SCRC..,.,,. 
~C3t~Rec!ucer(SOI.) 
Ser.ier Rxlt(Cl'ftP:ancQ 
S.1-rs-, Stxks: 

""''""""' Spri-
Ur·u Supply Pump Skid 

4JltNUIQrcMOC 
BOP 125\IDC &ttcry & UPS 

2150 Fire~terPl.mps 
O«cri: Fir-eW3terPIWl'lp 

~ fn'WW:IPump 
Jod(qoPu.,.., 

2190 Miscelaneous Pwnps 
fud Ol ~ ingPUff1)S 
fud 01 forwririg Pumps 

2191 liftSlations 
Sa,it:ary lift Stnion 

2320 --... 80PPipe 

23,10 Pipe-
Pipe Supporu 
OuirpeAirOucttbnpn ,. .. --... ..:---Is 
Pipir'lgSpeci~s (P.did~ ~ etc) 
PObbk W~r 8oostie, Pu,q, 

PObbkW:itier l~W;itcr lir:;itcrs 

Wd'(S.-r-i Ey,eWuh St~ioru 
ldXOilT:a,. He:aters 
ldXOilCartridgcfittet" 

2"91 8etow Gr-a Pipirg Specials 
fin:ttychirlts 
f'ccttldiator V:ah.oes ............ 

2520 _.. .... 
M:a,.._,:ai v~ 

East Kentucky Power Cooperative 
L berty RICE Generating Station 

__ , ....... ...... -- - -_,_,_ 
- - -

1150 1150 1150 
1150 1150 1150 

1150 1150 1150 

1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 

1150 1150 1150 

1150 1150 1150 
1150 1150 1150 

1150 1150 1150 

1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 
1150 1150 1150 

8Md) 8Md) 2150 
8Md) 8Md) 2150 
8Md) 8Md) 2150 

8Md) 8Md) 2190 
8Md) 8Md) 2190 

8Md) 8Md) 2191 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 2A90 
8Md) 8Md) 2A90 
8Md) 8Md) 2A90 
8Md) 8Md) 2A90 
8Md) 8Md) 2A90 
8Md) 8Md) 2A90 

8Md) 8Md) 2A91 
8Md) 8Md) 2A91 
8Md) 8Md) 2A91 

8Md) 8Md) 2520 

LIBERTY RICE 
Division of Responsibility 

_, ,_, ...... , ,_, -· - ..._ - - -
- - - - -

1150 1150 8410 8410 8410 
1150 1150 8410 8410 8410 

1150 1150 &320 1320 

1150 1150 &320 1320 

1150 1150 8410 8410 8410 
1150 1150 &320 1320 8410 
1150 1150 &320 1320 8410 

1150 1150 USO 1150 8410 

1150 1150 &320 1320 8410 
1150 1150 8410 8410 8410 

1150 1150 &320 1320 

1150 1150 USO 1150 8410 
1150 1150 &320 1320 
1150 1150 &320 1320 8410 
1150 1150 &320 1320 8410 
1150 1150 &320 1320 

1150 1150 &320 1320 
1150 1150 &320 1320 

1150 1150 &320 1320 8410 
1150 1150 &320 1320 

1150 1150 &320 1320 8410 
1150 1150 &320 1320 

1150 1150 8410 8410 8410 
1150 1150 8410 8410 8410 
1150 1150 &320 1320 
1150 1150 &320 1320 8410 
1150 1150 &320 1320 

1150 1150 &320 1320 8410 
1150 1150 &320 1320 
1150 1150 &320 1320 

1150 1150 &320 1320 8410 
1150 1150 &320 1320 8410 
1150 1150 &320 1320 
1150 1150 8410 8410 8410 
1150 1150 &320 1320 8410 
1150 1150 8410 8410 8410 
1150 1150 8410 8410 8410 
1150 1150 &320 1320 
1150 1150 &320 1320 

1150 1150 &320 1320 

1150 1150 8410 8410 8410 
1150 1150 &320 1320 
1150 1150 &320 1320 

1150 1150 &320 1320 

1150 1150 &320 1320 8410 
1150 1150 8410 8410 8410 
1150 1150 8410 8410 8410 

2150 2150 &320 1320 8410 
2150 2150 &320 1320 8410 
2150 2150 &320 1320 8410 

2190 2190 &320 1320 8410 
2190 2190 &320 1320 8410 

2191 2191 8220 8220 8410 

8320 8320 &320 1320 

8320 8320 &320 1320 

8320 8320 &320 1320 

2A90 2A90 &320 1320 

2A90 2A90 &320 1320 8410 
2A90 2A90 &320 1320 8410 
2A90 2A90 &320 1320 8410 
2A90 2A90 &320 1320 8410 
2A90 2A90 &320 1320 

2A91 2A91 8220 8220 
2A91 2A91 8220 8220 
2A91 2A91 8220 8220 

2S20 2S20 &320 1320 
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- - - - -

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 83,20/ 8410to cootdir\iitc il'lmliltior\ 

_,,.. 1150 USO 
H-in.1 ~ to bcfidd wddied to pbtform stcd. 

8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 
8410 8Mdl/USO 1150 USO 

8410 _,,.. 1150 USO 
83,20 prowidecnft l.aborto ~coupli,colN 
i;,en,m ,tot -.id ercN.. 

8410 8Mdl/USO 1150 USO 
8410 8Mdl/USO 1150 USO 

_,,.. 1150 USO 
H-in.1 sltt\oesto befieldwekliedtopbtform steel 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 
8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 
8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 11SO suppi,,i,g ;,,ii bela- f'Ofah~ps sy::tem 

8410 8Mdl/USO 1150 USO 
8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 
8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 
8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

&320 1150 USO 
8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 
8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 

8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 

8410 8Mdl/USO 1150 USO 
8410 8Mdl/USO 1150 USO 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

8410 OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

Bums McDonnell Engineering Co., Inc. 
Rev A 



-... -- -
--kt~V3'Ya 

2530 C!onlrolViiMS 
Control V-;i1w:s IN.itunl G:as) 

25,0 LorgleadViitw!s 
bnicrg_mcy Stop -, ¼tit V~ {Act,Rted) 
M;,,..,,~v~ 

271D c:ompress,ed AAr Equipment 
li,strumentlw~ 
li,strumentlw Oryer 

CentnilCorcrollerforM ~s 

2711 sumng,.;,com,,nsso,s 
kartirig: Air Compreuor 

Z76Z .... Gas <l0nlitionng 
G:asfilter~Sl:id 

Z76Z .... Gas <l0nlitionng 
fud OI Hie.xc,Sl:id ,..., ---Oil W;itttSep~« 

T:wiklliscrs__,~ 
Contf'ol P;i,nds & lnffl'Uffle'lltUion ,.., Shop Fabricated Metall ic Tanks 

NewOil T:wik&Appurtc,11~ 

~O.l T:wik&Appunittl~ 

W~WX#tlTd&App.JrtM:anoes 
OryM ~ 
WetAir~ 
kartirig:Airltcui\olers 

4120 

__ _,_ 
bh~~Sbdcs 
bh~~Oucuwith Emwiotu:Ports 
bh~~Hie.lllXl'Ouctb:tcncrs/h~ 

"""-""'"'°"' OuirpeAir~[SSJ 

4310 ~Metal Buiklirgs 
~l!luildi,ws:&Scruclura 

EfcN H~I &Jiklr'lg 

W:wchousot&ilding: 
ftJN Switdlge-ar Encio,i;!,,ft Bu.linp .......... &_ 
Main f,-Buildirc Steel & Appurtenar10tS 
Mrt;ilW~P~s) &App.nel\illl'ICleS 

St~rc Sc:ar,a Mrt;i1 Roof aim & Appurt,en¥a:S 

Gun,,er(s)&~s) 

._ 0-Caoq,y{,) 

frcirle H~IOwme-ad C,- • Support Stttl 
frcirle H~I Monor~ICnrwe• ~Steel 

Aoof~&Ons 
Roof Aco:u O....b 

M"sc.. Aoofpttldntions ......., ..... 
Ancill:ary Steid · pe,'4310 :anall:arystttl pl:and.,,...,p 
C:abklr-ayArfn[s) 
Port~ Fnome & Cros.s Brxwlg 

eu Oridgeaane 

6-tonBridc'eCnirle 

1-ton Monon,) c,,-

ft!M!~O«crifiatiol\~ (• en~) ..... vent Fans 
~Si<khns 
~Si<khnVfOs 
Auic-sixhns .... G'a,ityo.tgev ... 
ftidg-e YentGnovity Hood 

4515 Pft<ast c:oncrete firftlalls 
Pr-e-on concrrtcfi~I ~s a'ldcolunvu (GSUs) 
P~W~l hnd(s) &Appurtittl-,: 

4520 Majo<S~StNI 
CabkBusSuppottStttl 
Ouirpe ~rfihe,, support stttl kairs Gr.itirig &Gu~ I 

East Kentucky Power Cooperative 
L berty RICE Generating Station 

__ , ....... ...... -- - -_,_,_ 
- - -

8Md) 8Md) 2520 

8Md) 8Md) 2530 

8Md) 8Md) 2570 
8Md) 8Md) 2570 

8Md) 8Md) 2710 
8Md) 8Md) 2710 
8Md) 8Md) 2710 

8Md) 8Md) 27U 

8Md) 8Md) 2762 

8Md) 8Md) 2763 

8Md) 8Md) 2940 
8Md) 8Md) 2940 
8Md) 8Md) 2940 

8Md) 8Md) 2900 
8Md) 8Md) 2900 
8Md) 8Md) 2900 
8Md) 8Md) 2900 
8Md) 8Md) 2900 
8Md) 8Md) 2900 

8Md) 8Md) 4120 

8Md) 8Md) 4120 

8Md) 8Md) 4120 

8Md) 8Md) 4120 
8Md) 8Md) 4120 

8Md) 8Md) 4310 

8Md) 8Md) 4310 
8Md) 8Md) 4310 

8Md) 8Md) 4310 
8Md) 8Md) 4310 
8Md) 8Md) 4310 

8Md) 8Md) 4310 

8Md) 8Md) 4310 
8Md) 8Md) 4310 
8Md) 8Md) 4310 

8Md) 8Md) 4310 

8Md) 8Md) 4310 

8Md) 8Md) 4310 
8Md) 8Md) 4310 
8Md) 8Md) 4310 

8Md) 8Md) 43U 

8Md) 8Md) 43U 

8Md) 8Md) 4312 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 4441 

8Md) 8Md) 4515 
8Md) 8Md) 4515 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

LIBERTY RICE 
Division of Responsibility 

_, ,_, ...... , ,_, -· - ..._ - - -
- - - - -

2S20 2S20 ..,. 8320 8410 

25>) 25>) ..,. 8320 

2570 2570 ..,. 8320 
2570 2570 ..,. 8320 

2710 2710 ..,. 8320 8410 
2710 2710 ..,. 8320 8410 
2710 2710 ..,. 8320 8410 

m 1 m 1 ..,. 8320 8410 

2762 2762 ..,. 8320 8410 

2"3 2"3 ..,. 8320 8410 

2940 2940 8220 8220 8410 
2940 2940 8220 8220 

2940 2940 8220 8220 8410 

2900 2900 ..,. 8320 

2900 2900 ..,. 8320 

2900 2900 ..,. 8320 

2900 2900 ..,. 8320 
2900 2900 ..,. 8320 

2900 2900 ..,. 8320 

4120 4120 ..,. 8320 
4120 4120 ..,. 8320 
4120 4120 ..,. 8320 
4120 4120 ..,. 8320 
4120 4120 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 
4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 
4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 

4310 4310 ..,. 8320 
4310 4310 ..,. 8320 

43U 4312 ..,. 8320 8410 

43U 4312 ..,. 8320 8410 

43U 43U 8410 8410 8410 

4440 4440 ..,. 8320 8410 

4440 4440 ..,. 8320 8410 

4440 4440 ..,. 8320 8410 

4441 4441 ..,. 8320 8410 

4515 4515 ..,. 8320 

4515 4515 ..,. 8320 

4S20 4S20 ..,. 8320 

4S20 4S20 ..,. 8320 
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8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

8410 

·- - - -
- - - -

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

2570 8Md) 8Md) 

2570 8Md) 8Md) 

2714'BMd) 2710/ aMcO 2710/ BMcD 
2714'BMd) 2710/ aMcO 2710/ BMcD 
2714'BMd) 2710/ aMcO 2710/ BMcD 

2711/ BMd) 27U/ 6Mc0 2711/ BMcD 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

2940 8Md) 8Md) 

2940 8Md) 8Md) Sllipped ~ 

2940 8Md) 8Md) Sllipped ~ 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

OMd) 8Md) 8Md) 

83,20 to tcff1)0nirity ~ Erlene H:al building 
-ffeddiri,geo"«bOl\priotto insubtiond Pnec:a,n 

Concrrtt\¼lls(Supplyby4515) 

8220to ir'ISUII tr~ -;and :a~ to U/G storm 
,xwcrsystcm. 

M rodcur!»;ittfumishcd__,~ledby4310 

Jill rod p,en,rtnitionsto be fldled -i suled by8l20 

0--rn:.y be u:.edd1Sing~for-=ernbly ..,. 1320/ aMd) "'20/ BMd) withinN es,pn,e halt ~ upontu,.,_to 

eo..nc«~ 
0--rn:.ybc u:.edd1Sing~for-=ernbly ..,. 1320/ aMd) "'20/ BMd) withinNes,p"nehalt ~ upontu,.,_to 
eo..nc«~ 

8410 1320/ aMd) "'20/ BMd) 8410 to ir'ISUII dtttrifiaticwl s;ystcm. 

...., 4440/ aMd) ....,, 8Md) ...., 4440/ aMd) ....,, 8Md) ...., 4440/ aMd) ....,, 8Md) 

..,. 1320/ aMd) "'20/ BMd) 

Bums McDonnell Engineering Co., Inc. 
Rev A 
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-·~voitag,eBw:SuppottStttl 
bh~ Ouct~-arnofS0VR-¥Cr 
bh~OuctSupports 
Mi,cPip=JCabkTnoysuppoffl 
GSUTr~ Pl~Stn.,,:t,...,:s 

OiV\lr·uPipt&Cabk T~bd: 
bdiatorSuppottSteel S~irs Gr.itirc &Gu~ 
sat Support Stoeet Stan Gma-ig & Gua-d/tbrw:lnoil 
Ja,k Ertdosur-e support stied g 11tirc bdders &guW~ I ..,. --~:ar-forfouncbtior,s - --~ OuirpeAirOucu .... seal Air f;lns a o.npers 
Sei,1/whrls -.... Ductwonecpansion.!Oints 
Md~&e1a-

SUD Generator~ Transfcwmers 
13.8N· 161W 
Split Second;aoy Wirw:lirc 

S2AO --Auxi iary~ 

5310 Mediwn vottage & LOWVObge Switttg,Nr & Al!Qy Panels 

WN~•lil'leup,:&Ple,..,,m,: 

GSUproteetion Br-e.-akcr<:onttol&~C:abinffl 

l YSwitchg,e.wlinc"'1S&Flienums 

Aulli iaryTr~ 

"""'"'"1SW 
"""'"'"4f!IN 

53U Paneb>ards a Transformers 
P:ancb»rds•Sm:al T,..,.._rs 

~ for ff19nc:s 
5330 _,., Motofc:ontrolc:enters 

MCClineupr; 

5350 Pnl<e<tiwo.lay ...... 
GSU&H . .Nhnds ...., 12SVDC Bmeries,. dlarge, & UPS 
125\IDC&tteria Oi$Connecu s~ ~ T~& 

"""'"' UPS .,\lff"tcr & &yp:az Switdl .... Mediwn ~nd Low VOitage cable 
Cabk·1HV 
Cxiilit·SW 
Cabk•(i)(N'-"NControl 
Cabk•(iJ(Nlnnn.wneM 

Cxiilit•(IJ(N'-"NControl(161WT•OffStnictuneb:tion8oxto 
ttNeGeneu tionfdt'd 

5520 High Voltage cable 
tfcti Voit;;rg,e Conductot{Cable) for 161WT-Lnes 

SS30 C!omlTU'liGitions caNe 
CJPGW A05S 

5620 Freete Protection 
Hu t Tn,,:,e and frttte Protection Syffem 

Hu t l n,,:,ehnds .. ,. ,..,. OOnWnLric.ations 

G:aoTronics~ 

G:aoTronicsCable 

G:aoTronicsfibcr Optic.Almpers& TerminaionJ 

621D ·-"""""""" 6211 .... Gas dwomatog,>ph 
fudGas Ol~Syffem 

7200 ---~ De.lid WStructune Stttl 
Ca#-in-pba, .-dlor bolt$ pt-frame) 
OOl/fSteel Structure ...... ...._ 
~Volt:agel~ {CCVI) 

East Kentucky Power Cooperative 
L berty RICE Generating Station 

__ , ....... ...... -- - -_,_,_ 
- - -

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 452S 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 5110 

8Md) 8Md) 5240 

8Md) 8Md) 5310 

8Md) 8Md) 5310 

8Md) 8Md) 5310 

8Md) 8Md) 5310 

8Md) 8Md) 5310 

8Md) 8Md) 5310 

8Md) 8Md) 53U 

8Md) 8Md) 53U 

8Md) 8Md) 5330 

8Md) 8Md) 5350 

8Md) 8Md) 5430 

8Md) 8Md) 5430 

8Md) 8Md) 5500 
8Md) 8Md) 5500 
8Md) 8Md) 5500 
8Md) 8Md) 5500 

8Md) 8Md) 5500 

Own., 0,,.., o-, 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 6210 

8Md) 8Md) 62U 

Own., 0,,.., o-, 
Own., 0,,.., o-, 
Own., 0,,.., o-, 
Own., 0,,.., o-, 
Own., 0,,.., o-, 

LIBERTY RICE 
Division of Responsibility 

_, ,_, ...... , ,_, -· - ..._ - - -
- - - - -..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 ..,. ..,. ..,. 8320 

452S 452S 8220 8220 

.... .... ..,. 8320 

4545 4545 ..,. 8320 8410 
4545 4545 ..,. 8320 8410 

4S50 4S50 ..,. 8320 

SUD 51JO 5110 5110 8410 

52'0 S2AO 8410 8410 8410 

5310 5310 8410 8410 84!0 

5310 5310 8410 8410 84!0 

5310 5310 8410 8410 84!0 

5310 5310 8410 8410 8410 

5310 '"" 8410 8410 8410 

5310 '"" 8410 8410 8410 

5311 5311 8410 8410 8410 

5311 5311 8410 8410 8410 

53>) 53>) 8410 8410 8410 

5350 5350 8410 8410 8410 

S4lO S4lO 8410 8410 8410 

S4lO S4lO 8410 8410 8410 

5500 5500 8410 8410 8410 
5500 5500 8410 8410 8410 
5500 5500 8410 8410 8410 
5500 5500 8410 8410 8410 

5500 5500 8410 8410 8410 

5520 5520 0.- 0,,.., o-, 

.,., .,., 8410 8410 8410 

..,. ..,. 8410 8410 8410 ..,. ..,. 8410 8410 8410 

5670 5670 8410 8410 

5670 5670 8410 8410 8410 

84!0 84!0 8410 0,,.., 

.,,. .,,. ..,. 8320 8410 

6211 6211 ..,. 8320 8410 

°""" o.n., 0.- 0,,.., 

°""" o.n., 0.- 0,,.., 

°""" o.n., 0.- 0,,.., 

°""" o.n., 0.- 0,,.., o-, 

°""" o.n., 0.- 0,,.., o-, 
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84!0 
84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 

84!0 
84!0 
84!0 
84!0 

84!0 

84!0 

84!0 

84!0 

°""" 
84!0 

84!0 

°""" 

·- - - -
- - - -

2petW'lit 

..,. 1320/ aMd) "'20/ BMd) ., ... ..,. 1320/ aMd) "'20/ BMd) 1 petW'lit 

2petW'lit 

·- 8Md) 8Md) 

8McD / 52AO / 9230 8Md)/ 52AO 8McO / 52.40 / 9230 

8McD / 53-UV 9230 8Mc0/ 53Ul/92JO 8Mc0/ 5310/9230 

BMcD/ 5310/9230 8Mt0/ 53Ul/92JO BMc0/ 5310/9230 

8McD / 53-UV 9230 8Mt0/ 5310/92JO aMc0/ 5310/9230 

8McD / 53-UV 9230 8Mc0/ 5310/92JO aMc0/ 5310/9230 

8McO / SJUV 9230 BMd>/ SJUl/9230 8Mc0/ 5310/9230 

8McO / SJUV 9230 8Md)/ 53Ul/9230 8Mc0/ 5310/9230 

8410 8Md) 8Md) 

8410 8Md) 8Md) 

.,,. 8Md) 8Md) 

.,,. 8Md) 8Md) 

8Mdl/54l0 8Md)/S4lO OMd)JS4lO 

8Mdl/54l0 0Md)J54l0 OMd)JS4lO 

.,,. 8Md) 8Md) .,,. 8Md) 8Md) 

8410 8Md) 8Md) 

8410 8Md) 8Md) 

84U) 8Md) 8Md) 

8411 Own., 0.-

8410 8Md) 8Md) 

8410 8Md) 8Md) 

8410 8Md) 8Md) 

..,. 5670 8Md)/ 0,,.., 

0-, 5670 8Md)/ 0,,.., 

8Mc0/ 6210 8Md) 8Md) Calibriited in f xtoty 

8Mc0/ 6211 8Md) 8Md) Calibriited in Fxtoty 

0-, Own., 0.-
0-, Own., 0.-

Bums McDonnell Engineering Co., Inc. 
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Division of Responsibility __ , ....... ...... _, ,_, ...... , ,_, -· --- - - - ..._ - - - - ·- - - -- _,_,_ 

... -
--~~ awn., Own,, o-, °""" °'""" 0.,,.. Own,, o-, 0-, 0,,.., 0.-

hul~ ors ISubn~ ion) awn., Own,, o-, °""" °'""" 0.,,.. Own,, 

Con6Jctof' (tNCable in Sub=tion) awn., Own,, o-, °""" °'""" 0.,,.. Own,, 

T crmiru,h Connccon & Bus Supporu awn., Own,, o-, °""" °'""" 0.,,.. Own,, 

ccvr J~b~bk:s awn., Own,, o-, °""" °'""" 0.,,.. Own,, o-, °""" T~tlsul;Xers awn., Own,, o-, °""" °'""" 0.,,.. Own,, 

7300 Transmission tine .5leel Structwes 
Du d fnd & IM!e'l'rni:diatc Structo.n Steel awn., Own,, o-, °""" °'""" 0.,,.. Own,, 

~-pba,.-dlorbolt$ awn., Own,, o-, °""" °'""" 0.,,.. Own,, 

IUD Site~tion 
J____...Senica 

ConnructionWmr 81'0 8110 8110 8110 
for Subc:ontrxtors Wotk from Corcnctot fu,.._hed 
termil\ilpoi-,t. 
T~l'lrow,ertobeprorwxdbysubo:intnrctot~;a 
g.en,m,ton..-,til N~pow,,,!'l'is:waib blcfrom 

0..--. Temp '-wll be stlarcdby • Sl.boontnctors 
Connruction T~ry .._ &M~rccs,- 81'0 8110 8110 8110 oruitie..+ienthcyrnobili~ . S<bxrrtrxtoris~po,uible 

for-temp ix-er fot Subcontnrcl:on Won; fromContl'XIOI' 
fumishedtff"trin~point. 

Connruction T~lers 81'0 81'0 8110 for-~ISiJ:aoontnctorsSuperysioo, 
Civil Work 

Ou,ring fll'ippirc a'ld 1todl; pili,c • including~• trffS lffl» fflJffflS 

andbNsti. 
8Md) 8Md) 8Md) 81'0 8110 8110 8110 

St~i-tO:wlstructiol\ frcnnce(s) 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 8110 

T~ry Roxts: Hu vy HM by,cto,.n Parking Tnikrs E'9W 
To-~ninpl;x.exendofproj«t. Al ~stobe r~ 

storage.Id~ 
8Md) 8Md) 8Md) 81'0 8110 8110 8110 81,0 d~ stimrned '-ekd ;ind ~to r.i-1 (as 

requined) upon compktion. 

~ f ..-thworta'ldGnd~ 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 8110 M~ nsumoed tobe ,-..h:u:ardous. 
ltoi.c" anc1 m~ Gndirc & Onoiruce 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 8110 M~ nsumoed tobe ,-..h:u:ardous. 
bdl; and Sore Pit :and Se-Moes 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 8110 
~s) 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 8110 
T~ ir'lg bcddirc; ~fill ~ion compxtio, bxldill 

8Md) 8Md) 8Md) 81'0 8110 8110 8110 81,0 

StormSotwerOitches 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 8110 
V;:,,o,,,,rluniNlsl 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 ,..._ 

Whileonsh 

""'"°""°' 8110 81,0 ftcpotU1bility.,,,ll bot turned-to8l20follOIOl'irc;their 
mobilimion. 

8Md) 8Md) 8Md) 81'0 8110 8110 8110 
Whileonsik.: Rcsponsitilityw l bet...-ncd- to 1320 

Erosion control and SWPPP folloM-g: Sl10 demobiwtion. 
Sitt F'.ir.ishits: 

SitieRdOmion 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 

Sttdingt"-nl"NT~ 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 M O$Wrbed are-astobetcOl"tied. 

hwmi:nt/ surhcircs~prcpar~ion 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 8110 
~tobe.-.milled il'ltwo(2) ~ 
Phese 1 -~bil'ldercoa-xvtibed-as~ 

l'MAtligtwt a'ld heNfdutyJ ,-_..,_t 8Md) 8Md) 8Md) 81'0 8110 8110 8110 8110 ~6.iririgproj«t 

Phese2-~wrbcecoiar..e: inn~kddurircsitc 
finishingdforts ;iftc,8UOr-erncbliution 

Conatte Sumrcing indudrc sixw;itb curb:; and appn:,Khshil» 
8Md) 8Md) 8Md) 81'0 8110 8110 81,0 81,0 

RNd~N~Surfxirc 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 8110 ...... 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 
GtogridandGeoto:b~f;ibric 8Md) 8Md) 8Md) 81'0 81'0 8110 81,0 
Sips~rw:l~t.brtinp 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 --- 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 
P\"p,e8ol'111"Cb 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 
Fencing 4 T tn'lponr)' includrig ptes 8Md) 8Md) 8Md) 81'0 81'0 8110 8110 

8220 

__ _, __ 
lt'll'lpCll'WlSerllica 

ConnructionWmr 8220 8220 8220 8220 
for Sib::ontrxtors Wotk from Corcncl:ot furnischcd 
termil\ilpoi-rt. 

Connruction T-.,crary ,._ &M.ai1U11'111"10t 8220 8220 8220 8220 
Temp,.,_,.,.. I Ix ,ti~_,. to 8320 and 8410 
corcnctoc-,; when they mob,lii,e.. 

Connruction T r.,,,let-s 8220 8220 8220 for~IS~Supervsion 
M;linsiteentr¥OOeroad pl;a-rtrwds__,for 

,,_...,_,, 8220 8220 
SuboontnrctorsWort 
Snow R~ resporuibiitywil Ix turned-to8l20 
followrc their mobilimion. 

""""""' 8220 8220 8220 8220 -Teffa'lg:~ion Concrrte Gtout 8Md) 8Md) 8220 8220 

l.atuirc 8220 8220 8220 for Subc:ontrxtors Wotk 
ftcpotU11:ik for Gtllblistling site monurni:nts & 

Surwy&Llyout indudirc~rc~ ~ 8Md) 8Md) 8220 8220 8220 8220 belldlmri:s. Esbblishoni: contf'Ol 4-~rcfor p-ojcct. 

East Kentucky Power Cooperative Bums McDonnell Engineering Co., Inc. 
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... -
-·6,;1Wor11.· 

Tte'ldlirig: beddirc: ~fill ~ion Q)fl'lp;ctiorl bxlfill 
8Md) 8Md) 8Md) 8220 8220 8220 8220 .,,. 

F--e.tions- f'Of-m,,a,on; shomglbncirc: h~ nn-rs 
~:anoe:s embeds ast inrnech~I/ ekctrial ut,liti,es a,n-i"n-

pl- :anchor bolts osing s.NI~ 

EfcN H~I &Jiklr'lg-i Apron(s) 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 
tNAC Hof-th & South f~ twhtl Fourw:laions 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 
RTU(tNACunits) &Sution Tr~ kuld~ ioru 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 
AUllGercntot founcbtion 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 

Stxlt foo.nbtiof\ 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 

Extoerior T:wik'-d~ ioru 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 
~Conditionirckatior\fo<.nlatior-is) 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 

ftJN 5-itdlge-. (PO.II) f~ Foundaicwl 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 
GStl T raufonni:r Foun<btiorl 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 

[)QdWStructune &re~« &T-linit lntermedimPokfoo..-ldatiMjs) 
8Md) 8Md) 8Md) 8220 .,,. 8220 8220 .,,. 

St~r -i udder b rw:lircP~ 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 
Pl"p,eSupportf~s) 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 

5-itctlge-ar leo,,clirc: CNl'lnds 8Md) 8Md) 8Md) 8220 8220 8220 8220 
~yligwtjrig:pie,n 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 

~ a,l~~-~ finirc,;~~ 
~ :appurt-ras supportS vailt:s: from ~icinirc ~ toA/G 

~ l point. 
Sri::wy5-ef'(SS) Synem 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
Soervia:Wm r(WSW)a'ld Pot~ WX#tl(WPO) 5optiem 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 

Conni:ctior\toSAle Pot~Waoe,,M;;iin 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 lndud~ Hot T;ap; ~p,en,,it~by 8McO 
Oil Cont:amil\ated ClrraN (DOq Sfmm 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 

FuelG:as jfGS}Symm 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
8220· synemto be "Pigped" a'ldpip.,g to rueilt'C :a 
n~ pxg,e a'ldbl.anbtfolowwi,chydroc::mictesting, 

Fire Protli!'CbOtl (FPW) System 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 

Conniectior\to SAie Fire Protectiorl W~ oer Main 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 

Coolrig Wm r (C\\C) System 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
8220· synemto be dle.Jll"lcd a'ldpipwlg to .--iw :a 

n~pxg,e..ldbl~folowwi,chydroc::micte,:ting, 

Fir-e lt)'dnint$ 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
StormXW!el"~fortb.ri spo,.ru a'ld GSUd~ruge 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 

BKtriail ~ s) 
Ouctb;ank(s) diectrialo:indi.it W'ft-UP$ -.ilts ma,hoks 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
~,Grid 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
~ y liglti"rigconduit(s) 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 
Cathodic Protection Symm 8Md) 8Md) 8Md) 8220 8220 8220 8220 8220 8220 8220 

8320 Mechanic.al Installation 
l t'll'lp(ll'WySerllica 

ConnructionWm r 8320 8320 8320 8320 
for Subc:ontrxtors Wotk from Corcnctot fu,.._hed 

termil\ilpoi-rt. 

Construction T-.,,:rary ,._ &M~rus,- 8320 8320 8320 8320 
Construction T r.,,,let-s 8320 8320 8320 for ~ IS~Supervsioo, 

,,_...,_,, 8320 8320 
M;lii\pl:antentr-.-~ pl.antn»ets-ifor 

SuboontnrctorsWort -5..-ey&byout 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8320 8320 
SWPPP Mllinten:anoe 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8320 8320 T~e Oltt'Ctfrom 8110 

""'"°""°' 8320 8320 T~e Oltt'Ct from 8110 a'ter 8110 dernobilKS 

lrili~fills&Coruum~ °""" 8320 8320 8320 
8320to5uppott firstfilb fol' dv=rials oil s px,; • ..... 

Fidd P'tirci,w·louch'41 8Md) 8Md) 8Md) 8320 8320 8320 8320 
p~~8olts 

Equipment 8Md) 8Md) 8Md) 8320 8320 8320 8320 
Pl"p,e 5uppor"t$ & Supplem,:nul Stttl 8Md) 8Md) 8Md) 8320 8320 8320 8320 
E!ectrial Supporu 8Md) 8Md) 8Md) 8320 8320 8320 8320 

Buikirc f raned Openirip 8Md) 8Md) 8Md) 8320 8320 8320 8320 

Mitct...cel ~ s) 4 pip.,g finwlp Yel'lts dniiru: ~ 
~:anoe:s:au:iuli;aoysteel luin~s$Upporu a'ldlorsh~to/ 
from tie-in[s) to / from tcnrwl~ poiM(s) 

lnnrunw.rc Air (AQ) Sy,tcm 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

St~irc:Air (ACS) Systern 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

lh:a (AAU, Syffem 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

01¥pelw{CAf) Syffern 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

Q\ar;eAir lnuloe 0uctwort 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

Coolrig Wm r (C\\C) System 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

Cooli,cWXc-rflusti 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

M:ail'Cctl:ar'IClt ~ T:atlk Tr:ansfer Pump 8Md) 8Md) 8Md) 8320 8320 8320 8320 8410 ..,. 8320 8Md) 8Md) 

01yo.... 1ooq- 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

O.lyOninPn«.wn:aticPu"1" 8Md) 8Md) 8Md) 8320 8320 8320 8320 ..,. 8320 8Md) 8Md) 

fuelG:as jfGS}Sy::tem 8Md) 8Md) 8Md) 8320 8320 8320 8320 8320 8Md) 8Md) 

East Kentucky Power Cooperative Bums McDonnell Engineering Co., Inc. 
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-... -
--·-Fue,oo~ 

Soe.JII Air~ 
-Oil(IDT)S,-,, 

WxOil f lush 

btuiuffG-as(CAf) ~ 

Sri::wyxwef'(SS)Synern 
W;itcr (WSW)or Pobbli: W;ittt (WP()) Systiem 

Xl'YUWX#tl81'1iddcrT:wak 
Potable W.iter 8ooaer Pump 

Potable W.iter Hu ter 
fmi:rpen,:yfyt, W~M'f S!w:twe, 

PipeSufiports:&~Sltel 

lnstrwneit T ..... itli"P,-'-s: ·-Structor.ilsteel 
Pip,e5upport$ 
f quipmeM 

Fidel Ptirci,w. firQlcwtinp touch up ,~ni-C 
~&~~,~Protiedion 

Pipirclnsul.ition/ Pi,-son;I~ 
RIC% sat & ~ •~ / ~.JII ~ 
RK%SUo;Pcl"$0tUIIProt«tior\ .......... &_ 
~ry~~s) &App.JrtM:anoes 

Perlonud Mr-tat \¼II Systemis) & App.ner\illl'laS 

hrtitiol\W.JIIISyst,em(s) &Appurte-
Ligtit f irtuneW~T,gt!tSe-al 
~fotRidg,e\tent 

Roof Aco:u Pl:atfoffn ~ & So.tnk 

BuiklingPenctr'llliorGp,uri,:w&&ltriof) 

~W:all~-~~Pen.dl'.itioru 

~W-1111~-Decrial/ Controlfli:ndmioru 

Efcirle f,..,.,.,_ Locrion (T ~m~ry & Perm:arcnt li,m,llaioo,) 

Interior_.. ·AH firt Sll:lppWlg ~ lirc;-.idaulkingMisc. items 

~Fnshits: 
Room n'lishes pie,' schedl..k 
Plumbirig:SctledlAes 

en-w• Blodorc/ fiorti.ft arriers (:as: ~ im ) 
Misotll-..s~(furnituneO:intrdftootrl) 

Doors w.-ldows _, ~ pt'I' $dlcdl..k 

0-he-;rd colir'lgdoorjS) per xhccl,d~ 
lnteriorSig,Qg,tpe!',dwedlAe 

~ ire 
~ - fquipme,,t ..... ltition 

Shop hb T~ k ur Asptult ~;;ud Felt hds 

OIO 

- · tcnlitionr,g lt'll'lpOl'WySerllica 

ConnructionWmr 

Connruction l effl)Cll'"ary ,._ &M~rus,-
Connruction T nolcn 

HVAC 

hdl~~rluirdier..-iits(Atl.b)Ground1T10.-itied 

~s I Roof hoods ,_ .... 
ElectricUnitHu toet'$ 

East Kentucky Power Cooperative 
L berty RICE Generating Station 

__ , ....... ...... -- - -_,_,_ 
8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) .,,. 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8320 
Own., Owno, o-, 
8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

8Md) 8Md) 8Md) 

LIBERTY RICE 
Division of Responsibility 

_, ,_, ...... , ,_, -· -- ..._ - - - - ·- - - -
.,,. .,,. .,,. 8320 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 .,,. 8Md) 8Md) .,,. .,,. .,,. 8320 .,,. 8Md) 8Md) .,,. .,,. .,,. 8320 .,,. 8Md) 8Md) .,,. .,,. .,,. 8320 8410 8410 .,,. 8Md) 8Md) .,,. .,,. .,,. 8320 8410 8410 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 8410 8410 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 8410 8410 .,,. 8Md) 8Md) .,,. 8320 .,,. 8320 8Md) 8Md) .,,. 8320 .,,. 8320 8320 8Md) 8Md) 

k, reqUftdfot lnstn•TWl'lt• actu¥ed~ 
Nt;laions. 

.,,. .,,. .,,. 8320 OMd) .,,. .,,. .,,. 8320 OMd) .,,. .,,. .,,. 8320 OMd) .,,. 8320 .,,. 8320 

.,,. 8320 .,,. 8320 .,,. 8320 .,,. 8320 .,,. .,,. .,,. 8320 

.,,. .,,. .,,. 8320 .,,. .,,. .,,. 8320 .,,. 8320 .,,. 8320 .,,. 8320 .,,. 8320 .,,. .,,. .,,. 8320 .,,. .,,. .,,. 8320 

83,20 is rq,onsibk for .Jlllpttldntions-as ~°"'d'Ne 

corcnct chwi~. M"sc. p,enctn,tiot,s l'IOt st!OWI\Of\the .,,. .,,. 8320 8320 corcnct chwirc,; :ane by the~ sl.boontnrctor 
i-tmlirig:N Work or requiring the pendl'.ition 

8410 is rq,onsibk for .Jlll pendntions -as ~°"'the 

corcnct thrwi~ . M"x. p,en,rtn,tiot,s l'IOt stlc.nOf\the 

8410 84X> 8410 corcnct thrwi"f.$-ane by the~ s:iJ:aoontnctor-

i-tmlir'lgthe Work or requiring the p,:n,dl'.ition. 

E~ ct1tnncewill be insulled in two (2> phaxs: 

"-'t 1-~nl insubtion/ r-ernoor.ilprior10 .,,. 8320 ~ iruull:atiotl 

Phese 2 • ~-• inmlatior\foAowwirig:ercN 
.-ifflllaior\. 
Al inuled Won; byl320/8410stl.Jlll bot se-aledby 

8320 .,,. 8320 8320 
8J2Ql'8410. M ~ by other subcorcnclon sh.JIii 
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0
-+-"'::::= :+-=!4=-, --,f--"~: :i : ::t: ::~~ ::I: :::o :f: ::~ ·]::: ::::: ::f :· =~:-::t::: :: :~;e Audi~ Are~ Pbtformf"i.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

>---~-•-,;:~~-:-: -,-------------+-::-~:-:--+-:-::-::--,-::::- :-+--=:=-: --,>--=~: :±:: :t: :~~ ::!: =~: :i: ::!: t::: =~: :::i: '::: ::t~= ::=~~:~ ;;;;~:t reioft tilefoundatioft. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
f---"'°'=;M:.:A.cc•cc•'cc•'Y...cAn= •c.Pl;;;.•"°'= m-",---------+-"'·ccUcc50c...+-'5-".8"32'-'0-+-"''"doo= •+-=':.2 _,f--"O" I N I 8320 I N/A I N/A I Post-iruull<ed I No I 
f---"'"'=';M:.:•:::•:::•'="'"'=-= ... ::.',:: (IEAM=---------+-"'·;:;11,.so=-+-=':::·•:::•'°=-l-"'"doo=•+-=':.'--,f- o· .L N _r. 8320 •• r. 8410 .l. 8410 l .. Post-installed l.-No •• r ............... ·---··· .. -·····-.. ···---··· .. -····· .... ···---··· .. -····· ....... ---··· .. -····· .... ···---··· .. -····· ...... . 
>---::~i:: -:..-""'-:...._;_, ___ .. _ ... __________ +-::-~:-:--+-:-::-:~-. -+--::::- :-+--=:=-: ....,-~-: _ ... ~~:-_+;_- :=:=~~ --r--~~-1-~z.~1--~=~:::::: i_ 1~---~------------------------------------------------------------------------------------------------------
f---=::c.c::.::.cc: .:: :.:::..c~robe.cc•ci•l:.:•~=•v,.=•c... _________ +-"::"~~"':c...+"':"'::":~"'· + ~":"':::=+--=:=-: ....,f--=o· _4- H-L- 8320 __ i_ 8410 -l-8410 ~---- N/A ___ I_ N/A --LMouRU insi" EN-------------------------------------------------------------------------------------------

~===~::;:;;:;:~:;;::~:;:~:;::1 lts.;;;•GM~•l~~s,-;;.;;:, ::::::::::::::::;~:::;;~~~:~~~:~::@.:~~•~:;::::;;;;;::;:j:i: =~~-:: :t ::i: :::H: ;,; :i: ;,; b.£:=,,_. t :i. ::~:: ::~;,~,:.~:. Pb<form;n• -,Mul,oono ,.;_. •= fo•fiold ;n,ulb•-,.,._.,. -----------------------------------------
f---=::c.c::.::.cc:.:::.:::c.::"-:."' ":=:ft"'f-"••c,... _________ +-"::"~~'-':c...+-':-"::":~cc•+0c.c1:doo:.:-,;;.'-+-=:=-:--,f- o• -l- H _i_ 8320 __ i_ 8410 .l. 8410 J ____ Hf A ·--l- ~• --.iSh-i>P!'CU·o•»~ cofttNeetS to EGM and rnouftU °" E~~ Platform----------------------------------------------------------------
f---",.:::,..::::u:::n.=G:::u.=Si::::....,=.,=------------+-",."'u"'so=-+-',"'.1"',20=-l-'o"'.,:::-=-+--=,:., --,f- ~: -t :-t- ::~~ --t- =~: ·f- =~: 1--- :::::--1--:: --t::: :: ~:= :=o:::Z.C;!~";=::'a::a'::!in~ --·-----------------·-----------------·-----------------·--

bpansioftVes:.ds 5.1150 5.8320 Indoor 12 O" : N I 8320 I 8410 I 8410 ; N/A ; N/A IMountsoft topof EGM 
f---:-,.."-:-:, .,...,..,.-•• -=-,.,-,.-, u"".-:-,-----------+-=,.-=-u"'so,,,-+-:,-:_1"'32""0+,-, .... -,-,-+-=,~+ o· -t H -1- 8320 __ r_ 8410 _]_ 8410 J ____ N/A ___ J_ N/A --I------------------------------------------------------------------------------------------------------
f--.::cc•;:cc;-=:--::.Coo.:°"-=,:=-. -------------+-=::cc~:'-':c...+-':"'::.cc:~cc•+c.c::::=:-+-=:=-:--,f- ~: -t :-t-::~~ --t-:::o ·f-::~ f·Po;:.:;.i;,-1- ';:: --tSflwecf ift pie«s;corw,ecudirtttty to ~~or.------------·--·--------------·--·--------------·--·--------------·--·--
._ __ lu_ .. _o;_·,_r,_,._,,.,_ •_-~•-•-----------+--'·-u_so--+-'-·•-•20....,_1ndoo_ •-+--='=-' ....,>--=o_- ..,l~•-l _1=•=20 I 8410 I 8410 I 8oltd I N/A !Mounts oft Tank Endo,;ur~ Platfwm Stttl. 
f---,'M",-"'·n,,_Ou'°"'"-==-------------+-e''·-;.11'=50;;-+-;'-;·•,."'=o-+-"''"doo=•+-='"-' --,f- 4" -+- H - ~- 8320 --r -NJ•-rN/A- r ·--~i;;.i __ j._ N/A _JMouftU Oft EGM SupportJtttl and Mix Duct S.:~rt Structurt -----------------------------------------------------------------
f---":=: "-:-'-;a~"':""~"°:.""":;"""-' -----------+-"::"~:'-':c...+-':"'::":~"'0-+-"'::::= :+--,;o., --,f--"~: :t : :t: ::!~ ::!: ::~ :i: ::~ t: Post-installed i: '::: ::!::::::::::::::----------·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
>---•-••_S.-__ •5~y_n=-------------+-'·-u_so--+-'-·•-•zo....,_, .... _ ,-+--='=-' --,>--=o• -.L. N-L- 8320 __ L_ 8410 .!. 8410 J ____ N/A . I N/A IMouftU insi" EH to flan~ on Mbia'1c Duct. ----------------·--·-·---·-·--·-·-·--·-·---·-·--·-·-·--·-·---·-·--·-·-·--·-· 

f---"~:.::ccia~:.:••"~"':oa"~---ik-: .. -~-.. -,-i,sa1=--------+-=::cc::'-'Ec...+-':-"::.cc:~'-':+ ~:.:l:doo:.:::::.:•+-'~"-: --,f--"~: :t : ::!: :::: ::!: ::: :!: :::-l:::: :;: :::t :;:-JZ:;"" on,op_of •~ R><k :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Urta Supply Pump 51:id 5.1150 5.8320 Indoor 1 o• I H I 8320 I 8410 I 8410 I N/A : N/A I Mounted°" T:a111t Enclosure Platform Stttl. 2X1~ PUMPS 

f---;.~:.:,;":~ ... ffl"'7-"'"--«w.,.r:--:"':'°'='r,--:.-----"------------+-e'!:"'~!'=:;;-+-;:-;::,.::'=:+c.c:::::=:-+-----+ ~: ·t :-t· 8320 --t· N/A ·f· 8410 1--::~::::: t· ~: .. pin~ ~pffl. 45 GPM. Rated Hud : 45 FT::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
4B<N En in.e 1 MCC 5.1150 5.8410 Indoor • ;..' _,14;;;;1:::0....;.• .,:14;;;;1:::0-•;..,::;14;:10::..,!J , ............. t •---•• • ............. •••---••• .. -•••••-.. •••---••• .. -••••• .... •••---••• .. -••••• .... •••---••• .. -••••• .... •••---••• .. -••••• .... ••• 

1--.;;""';;;,.;;."';i,;;;;,M.;2.;;MCC~------------+.;'·;;;11;.50;;.+.;';;;·14;;;1;;;0+;;.'•doo= •-+-;.--+--.. ::r_-,_-_,'_84=10'-+'~84=10-+-~84~1~0...,'..-----+-'- --+-' - -------------- ----------------- ---------4 
f--..,.: ,,,.,. .. : a;:::--:::-;!-;.~,....------------+..,.!:"'!!'=:;;-+-;:-;:::"":'=:+.-:::::= :-+----+---+--- 1 =~~ ::: ! :~: L:::::::::f::::::l:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: f----..,,,------,."';"'M""'s"'MCC----------------+--,.--u""so--+"',--... --,--. +--, .... = ,-+-'-+- --t ; 8410 8410 I 8410 I I I 

4SOV fn in.e 6 MCC 5.1150 5.8410 Indoor ---,-- I 8410 8410 8410 ' 0 r 

f---,.=;,,.,.,-: a;:::--:::-,~-,'~,.,-------------+-e'!:"'!!'e:;;-+-;:-;:::-,':'e:+.-:::::= :-+-'--+-:;::t~:t-! --:--:--:-+~:--:--:+--:~~~"-It·_~: 8oltfll ::i:: No ::t" 5tt Sp« Section 48 59 45 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
4SOVfn in.e9MCC 5.1150 5.8410 Indoor I I 8410 8410 8410 I I I 
4SOV fn in.e 10 MCC 5.1150 5.8410 Indoor ---,--' 8410 8410 8410 ' 1 r 

f---,== .. : "',',:-::..,:,,,~ :,.,~=------------+-=::-=-~~,,:,:,,,-+-::-:::"':"':+,-::::-,-:-+-,--+-:::t:: ! :!~ ::!: ::!: ! ___________ ! ______ t _____________________________________________________________________________________________________ _ 
f--.;.:i;;;:...c.~;;;~~;.;..;;; ... ;.;•;.;.;:;.;;:";.:,,.:&;.;U;;.;PS;_ _________ +-"::;.;;~:--:c...+-':-":: ... :--:+--::::= :-+--'--+-,.2:_ I N I 8410 8410 8410 I 8olted i No IMouftU to rupturc distfl:ainCfl 
Fire W.i:er Pumps encl ff'clo,urt I I 

Eltttric Fire Water Pumo I 5.2150 5.8320 Indoor I ! ! 
OieXcl Fire Watu Pl.fflp 5.2150 5.8320 Indoor j I Mis«-= ~ps: 5.2150 5.8320 Indoor 

1 1 1 

i ! 
:- 8320 •-I - 8410 •:-8410 :-• Post-irutallcd t • 1..5" •-i 
L 8320 _J_ 8410 J_ 8410 J __ Post-iruull<ed J __ 1..5" __ J Ml Oil Uftloada'lit Pumos I 5.2190 5.8320 Outdooc I 

Ml Oil Forwardinc P\imps 5.2190 5.8320 Outdooc 
ControlVelv.es 

I 5.lS30 5.8320 Outdooc I t
1 
_ 8320 _J

1 
_ 8410 J

1
_ 8410 j

1 
___________ f

1 
_____ JI 

Comores:Kd Air Eaui-ent 
F="-.,"'..,.=mffl-=,.C:<;,°'eom=.,.-=------------.--,-,.,.,,,,.,,0,,..,..,,.,_."'32"'0..,..,.., .... .,...,--.---+o:· ;"H ·r··ii.2o··r·u10·1·M101··;:;;~~kd .. 1·-u:--··r .. -··••-•- .. -··---··· .. -··••-•- .. -··---··· .. -·····-.. ···---··· .. -·····-.. ···---··· .. -·····-.. ···---··· .. -·····-.. ••• 

lnstru- tAir nn.ei-
5unin1 Air Compte,.$0f'S 

5urtinoit Air Cofflorc:nors 

5.2710 5.8320 Indoor 0" I N I 8320 I 8410 I 8410 I Post-installed I LS" I 

' ; 
I 5.2711 5.8320 Indoor I O" I N I 8320 I 8410 I 8410 I Port-iruull<ed : LS" IOulllkxSkid 

ic.'.cc••c..l Ga,=G ""'°,.-"':"' • • -"~/Co::;;•;c,n:'-,.K- ff~- -,. ------------,--,5.2"'7"'6"'2 ~ ,"'.1"'3zo~"'o~ .. ---~---,f--,2" -+-HT }- 8320 --}- 8410 -{- 8410 1--Post-installed i - LS" --}Sf,. -- •ith nit --- blanket. to be maifttaa'led 1w 8320 --------------------------------------------------------------------
FuelGa, Hc.itina; I 

~=~•~1 ;~,;;, ;,~!i1;;·,===========:~1 ...... ~4~WR<>~~~•~tc1~l=1 :::;.ct ... -l..--l------l-----l----J ___________ 1 _____ J 
Ml Oil Hutu 51:id 5.2763 5.8320 Outdooc 2" i HT i 8320 i 8410 i 8410 j Post-iftrtall<ed i LS" i 

OiJWater .......,,,,rator 
Oi./Water Separator Pump$ 

I 5.2940 5.8220 Outdooc I 
I 5.2940 5.8220 Outdooc I 

t-•iim•-t-u10•1-84"i'Q1 !xt °" belo• va" sl~b 
! 8320 I 8410 ! 8410 j iN/A 

Shoo Felwic.ted Met>t•ic Tenb I ' ' I ' I I 

f--"~"'".:'-':;.;: ... ::;.;;••;;.• o;-•-r,-.-, -----------+-":~::.::.::c...+-':"'::.cc:~cc•+c.c::::=:-+--'-+ ~: -t :-t-!!!~ --t-=~: -t-!:!: 1--::~:::::: l--:: --t~:: :::: :::=:::::: ::------·--------------·--·--------------·--·--------------·--·--------------·--·--
._ __ w_ ... _._w_.,_ff_T_,_••------------+-•.2_,_ .. --+-'-·•-•20....,_, .... _ .-+--'--+--=·-- ..;•~·-· - ·=•=20 1 N/A ; 8410 1 Port-iruull<ed ; No ,XtOfl asphalt imp~nated fdt pad 
f--""~"'N··""~'"~,R"'•-="".""r;:":.-------------+..,.:~"':'=:;;-+-;:-;::,.:!'=:-+-"':::::=:-+-----+ ~: :t : :t: ::~~ --r·::-r::-r·:::=:-1--:: ___ t ______________________________ ====:====:=:===---====:====:=:===---====:====:=:===---====:====:=:===---

Surtirc Air Rec~ 5.2980 5.8320 Indoor o· I N I 8320 I N/A I N/A I Post-installed I No I 

5anitarvlreamerwt 5-m I 5..3430 5.8320 Indoor I i 
!teachfi~ld 
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El«tric~ Equipment Enclosures 

8rideC ... ne 
6-tonBrid;eC.-;an,e 

1-ton Monor.ail Crane 

Vent Feiu 

Gencntor Side f -;i,ns 

AU:Oli ;i,ry Sick h llS 

G,-vityRid111tVent 

hsincH;r,IIRid;eVet'lt 

157785 - Liberty RICE 
Equipment List - Wartsila Opt ion 

Supply l 1r1st• l lftdoor / • Ins:. HeM I Power I Control ) 
Cont"'ct I Contl'M.'t I Outcloor -a.;;••• Thick Trece 1Recv'd 8v Wrina I W iril'IIR I A11ehor 8olts ..... 
5.4310 5.1320 Outdoor 
5.4310 5.8320 Outdooc 
5.4310 5.8320 Outdo« 

5.4312 5.8320 Indoor 

I 5.4312 5.8320 Indoor I 

I 5.4440 5.8320 Indoor I 12 
5.4440 5.8320 Indoor 12 

I 5.4441 5.8320 Indoor I 

Not e,: 

5.4515 5.8320 o .. -:e-,-::--,--.----+- o· ·+- H -r 8320 ··t· N A -¾-.:.IA ~·- Cast•i:;,;au , i· H A ··t--·····--···---···--·····--···---···--·····--···---···--·····--···---···--·····--···---···--·····--··· 
5A520 5.8320 .... ".c.Ncc"cc"c..c~;.:15cc•«cc1 ______________ ..,.. __ ~-~---.---+~-- ' ___ ' ______ ' _____ ' ______ '----------- • ________ , --------------- -------------------- -------------------- -------------------- -------------------- -----------------

---=C.::b;:.k .::;Bu::'.::"'=•-;.:•n,::'<;::« :;,.I -----------+==..:=~--==-+---+- o· • .J._ N _ I. 8320 ... l. N/A • I. N/ A I ..... 8oltff __ ! •-No •• IMounu to f!!cs •••---•••--•••••--•••---•••--•••••--•••---•••--•••••--•••---•••--•••••--•••---•••--•••••--••• 

5A520 5.8320 o .. -
5A520 5.8320 o .. -

-...;:°',,;•,om:,;• Ai:;·•c:.":::•::.«.:,&c;M:::;,.,,o::""::,'":::'=-"-S::"::""e,:~;:fle;::•"'::.;;:"'::"°""=::,•;n,.._, -+.,::;:;;;.+,::;;;~..;::=:+--+~:-l~-l--~~--l--N_!_~-l-~~-J----~~~--1--~
0 

___ 1Mounu to ~ cs---------------------------------------------------------------------------------------------

_....;;.::=";;;;""'.;;.' °";;.:«":"-'•:_""•;.:.";.:.::.;;.:'.;;:-:"";:;.,ppo=,~.;;.;,.::;::=:cre"'""',':'-':-"~~atf.;;.""':--"~"';'!'----+==-.,:=~..;;.;;=+---+- ~: -"t4 :-t-!!!~ •-t-=~: •f- =~: i-•- :::::---t--:: --t::: :: ::::--------•--•---•--•-------•--•---•--•-------•--•---•--•-------•--•---•--•-------•--•---•--•--5A520 5.8320 o .. -
5A520 5.8320 o .. -
5A520 5.8320 Indoor 

5A520 5.8320 .... 
5A520 5.8320 o .. -

--<---+----+-~•-• _.l~•- l _ 8~3=20 I N/A I N/ A I 8oltd I No !Mounts to piles 

~: :t = =t-:::~ ·r~:T:~-r~-;;::;;;,-r-=-~-"E~=-=~;-·· ====:====:=:=== ··-====:====:=:=== ··-====:====:=:=== ··-====:====:=:=== ··-====:====:=:=== ··-
5A520 5.8320 o .. -
5A520 5.8320 o .. -

o- --i- H _J ~-----!----~-- Post-inrtallcd 4- LS• --i------------------------------------------------------------------------------------------------------
;,,-i~=-+----t- : ::t : ::J t:::::i::::::t::: : :: ::f ::: :: _::!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 5A520 5.8320 o .. -

5A520 5.8320 o .. - 20 
5A520 5.8320 .... ~-==+--::a...+~:•+-:-~ 8320 ~• N/A •i• N/ A ~•"'rl:tff"~~Mcri 1.5~;No }Mounuto~uredisltfla11~ .................. ____ ••--•••••--•••---•••--•••••--•••---•••--•••••--•••---•••--•••••--••• 

I 5.4540 5.8320 Indoor I 24 

5.4545 5.8320 Indoor 

5.4545 5.8320 Indoor I 

-~--- I I 
o--:.=~~:~ns j j I I I I I 

X~AirhnStidA o• r N r 8320 r 8410 ! 8410 1 Post-installed 1 t..s• !2hnsl)el'skid 
f--",.""~"..,"-. "",."'. "" .... "'· ".--------------== c...+-==+=-"--+--'---<f-""o- • H • 8320 • 1410 + 8410 + Post-insullcd • 1..s· '2hnsl)el'skid 

5.4545 5.8320 o .. - 11 
X~Air Oatr1Def'S 8- _l_ T _J_ 8320 _J_ N/A J __ N/ A _j ____ N/A ___ j __ N/ A __ J ______________________________________________________________________________________________________________ __ 

i.c
0
.c.•-"'"'~"'u'-'::"':"'.::"'-;.:.;- cc,""cc·.c. .. c.' ------------.---~-~---.----+-- . : N I 8320 I N/A I N/ A : N/A : N/ A I SASSO 5.8320 Indoor 24 

I s.suo 5.5110 Outdooc l 
5.5110 5.5110 o .. -

O.====ot~:;;::;:;•-;~~p:; .. ~;;:-~~T;n;n,lorm~• ;;;«;::1~::::::::::::::::;J~~~~~~~~~~~;;;:;::;:::~~-:--+---•------•-----t-----l-----------~------J,------------------------------------------------------------------------------------------------------
Gcncratol' Sk~p Transforwnc, 2 ~: :t: ::t: ::~~ ::t: :;: :i:_ :;: j:::: : :: ::i::: :: _::t==~= :: ;.:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

5..5110 5.5110 o .. -
- -,:•"'•M"'n,':,o,"-;S"',.~-•C,T:-'n"'n,lo7-:'rm"'«'"'3;----------+~:::c+;c;;::=,-::,"':"'':+-;--+-':o. I N I 8320 I N/A I N/ A I 8oltff I No IMounutopilcs 

I 5.5240 5.1410 Outdoor I 
""-·-~~ .. _-_ .. _••-------------~-~--~--~---,>----+---•------•-----f-----1-----------~------•------------------------------------------------------------------------------------------------------Au:IUliarv Gencutoc o· • H • 8320 1 1410 1 8410 + Post-inrtallcd • 1..s· 1 

5..5310 5.1410 Indoor 
l'Mcc<dcc;.cc- c.Vc.c•cc .. c, .. c.&= low.c...c.Vocc-=.c.s-;cc·.cc..,c, .. cc•c.&= R•:::",_Yc.c• -= • c.... ___ ~=~~=~--~---<f-~ --~--l.------l ----- l---- '------- ---- 1 ------ ' ----- ------------------ ------------------ ------------------ ------------------ ------------------ -------
f---"13".8:;akVa.O...=a;,-..:::•a.• =:,._:a•:."':i=-"c:1 ..... ________ +-"==-+-==+=;:::..+--'---<f- o• -+- H-i- 8320 __ }_ N/A -l- N/ A ~--- 8oltd __ J __ No --iMounu to ei_!cs ·-------·--·---·--·-------·--·---·--·-------·--·---·--·-------·--·---·--·-------·--·---·--·--

5..5310 5.1410 Indoor 

5.5310 5.1410 Indoor 

5.5310 5.1410 Indoor 

>---::-::-::-::--::-:-:-::-:-:-:::-:---------+---+---+---+-~--,>--~-: ... ;~:-+ ,· -::!~--t-~:-t- ~ 1--- :::::--1--:: .... 1°1:-:u-.::::-::~·'">-:':-::--------------------------------------< 
t---"13:".8:"kV;,,0...;;="-,-.."'o"-, e',._'e."'..,"""n.,":4---------t-,'~,,.-t"'=':~-t-c=-"--+-~--,f- o• :t N ::r: 8320 ::t: ty_A :1: Hf} J:: Post-inrtallcd -r: t..S• ::!:::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

5..5310 5.1410 o .. -
5..5310 5.1410 o .. -

f---"'"::;,_:::· a.•:::•:::•;a:1i.a=~T•:a•-=:::rm:,;«c:l ..... ________ +-"==-+-==+:==-+--'---<f- o• --i- H - i- 8320 __ i_ N/A -l- N/ A ~--- 8oltec1 __ 4 __ No --iMounu to ei_!cs ·-------·--·---·--·-------·--·---·--·-------·--·---·--·-------·--·---·--·-------·--·---·--·--f---"'"::;,_:::· ;;;•:::•:::•;a:1i.a"'-"~ T•:a•-=:::rm:,;«c:2 ..... ________ +-";aa:"-+..;;.;;;;;:a,+:==-+--=---,f-.:•-· ..ji...::•...j! ! i j 8oltff i No iMounu topilcs 
5.5310 5.1410 o .. -
5.5310 5.1410 o .. -t--.,.::-::..-• - :..-~-,: :,.-::: _.rv'Y-:;:-:::-,--: -::-,!,---------+-,,=.-+..,..,=+.,-,-+--;---,f- ~- -+-: 1 f-•-- t -- 1 • Po,t~= Hcd 1- ~~ -t -•---•--•-------•--•---•--•-------•--•---•--•-------•--•---•--•-------•--•---•--•-------•--•---•--•--
5.5310 5.1410 Indoor 

5.5310 5.1410 Indoor f----::;.;,;.;;,;::;.;:;;;.,,:;-.. ;;;;::;;,:: ------------~;;.;.;;"-f..;;.;;;.;,;;.;;+=-"--+--=---,f--•-+-- ! t---- f -- i --------- t----- t -----------------------------------------------------------------------------------------------------
5.5310 5.1410 Indoor 

5.5310 5.8410 Indoor t---,::= .. ::;.,.:..,., ... tt .. -::-,!------------+-e=.-+..,..,=+-,-.,.-+--;---<f-- --t--i t·---r I i - I 

5.sno 5.8410 Indoor 

1==,.....~=""'"--------------..... ==-..__=....,---= ..... ----+---·r--1 
~-=.;;M;.:.•'°';;;;.;c;;;;- .;;' ;.;;'°';.;c;.;;"";;.;•;;;.B ..... __________ ..,..-~~-~---.---+- --+---~ 
f--.;;;""'aa.:.aaOOa;.P.;;M;.;;OCaat ..... ___________ -+-""'""--+-,:= ~---=-+-----+-··1---l 

r··--·1·---,·----·-··--.,.-----·1--·····---·-----·----·-··---·-----·----·-··---·-----·----·-··---·-----·----·-··---·-----·----·-··---·
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2 3 4 5 6 7 I a 

VALVE SYMBOLS VALVE SYMBOLS PIPING SYMBOLS PIPING SYMBOLS 

IF I\ SPRAY NOZZLE 
I><] GATE VALVE ~ ANGLE STOP CHECK VAL VE ~~ INSULATING FLANGE 

~ 3-WAY VALVE .,lj Y-STOP CHECK VALVE D CONCENTRIC REDUCER f-A..t SWING ELBOW 

c:><l EXTENDED BODY GATE VALVE IX] PINCH VALVE D ECCENTRIC REDUCER 
L,J HUB DRAIN 

llBII CONDUIT GATE VALVE l><P HOSE VALVE D PIPE CAP 
im ct AUTOMATIC RECIRCULATION VALVE 

BLANK GA TE VAL VE ~ PIPE END 
llBII DIAPHRAGM VALVE 

~ 

' 
CLEANOUT BACKFLOW PREVENTER VALVE 

1,1 BUTTERFLY V Al VE ¢1 DELUGE VALVE 

!1 c:-::J GLOBE VALVE 0 PLUG PRESSURE SAFETY RELIEF VAL VE 

-t C:W:] 3-WAY GLOBE VALVE 
KNIFE GA TE V Al VE 

!1 -[ HOSE CONNECTION VACUUM RELIEF VALVE 

~ ANGLE GLOBE VALVE !J ANGLE BLOWDOWN VALVE 
111 RESTRICTING ORIFICE (RO) 

[XI Y- GLOBE VALVE ck N EXCESS FLOW CHECK VALVE 

Y-BLOWDOWNVALVE CD 
MUL Tl-STAGE BREAKDOWN 

C8:J BALL VALVE ORIFICE/ DIFFUSER ~ DESUPERHEA TER 

~ ANGLE HOSE VAL VE 

ci:J 3-WAY BALL VALVE c:::::::J EXPANSION JOINT 

~ FOOT VALVE 1-G-1 SIGHT GLASS INDICATOR 

-ill- ~ REMOVABLE SPOOL 
SLIDE VALVE 00 HINGED EXPANSION JOINT r ANGLE VALVE DESUPERHEATER 

~ 
COMBINATION N FLEXIBLE HOSE q 3-WAY SLIDE VALVE 

~ 
HOSE REEL FLOAT VALVE 

0 SINGLE BASKET STRAINER 
c:11::J NEEDLE VALVE 

9 PRESSURE REGULA T ING 
DC(] PLUG VALVE SYMBOLS 1-frl DUPLEX BASKET STRAINER HOSE RACK 

c8J 3-WAY PLUG VALVE t fr "T" STRAINER 

c§l 
SELF CONTAINED ~ SPRAY/SPRINKLER 4-WAY PLUG VALVE BACK PRESSURE REGULATING 

t;n "Y' STRAINER 
N CHECK VALVE 

i [I] SELF CONTAINED FLAME ARRESTOR 
[SJ WAFER CHECK VALVE PRESSURE REGULATING VALVE Bil CONE STRAINER • lfl -ANGLE CHECK VALVE 

"" 
AIR COCK 

_fl BACK PRESSURE/PRESSURE ~ SUMP STRAINER 
1111--J STOP CHECK VALVE CONTROL VALVE 

~ PRESSURE RELIEF 
<S SAMPLE CONNECTION WITH REMOTE TAP RUPTURE DISK 

m ~ PRESSURE RELIEF CONTROL & ACTUATED VALVE ACTUATOR SYMBOLS STEAM TRAP 
VACUUM RUPTURE DISK 

X I ~ INVERTED BUCKET TRAP [SI FILTER 
DIAPHRAGM CYLINDER 

J [ID I 
DRIP PAN ELBOW INJECTION QUILL 

JJ HANDWHEEL ACCESSORY 

(MANUAL) ELECTRIC MOTOR 

~ l 
\ TOATM END OF LINE TERMINATOR CALIBRATION COLUMN 

ct SOLENOID POST INDICATOR 
< TOATM END OF LINE TERMINATOR 

PIPING SYMBOLS 

NEW PRIMARY PIPING 

EXISTINGNENDOR PRIMARY PIPING 

----------· FUTURE PRIMARY PIPING 

------····· PIPING WITH HEAT TRACE 

9 10 

PIPING SYMBOLS 

t FlRE HYDRANT 

f FlRE PUMP TEST HEAD 

0 SWIVEL JOINT 

c:[o MECHANICAL COUPLING 

0 PULSATION DAMPENER 

A VENT TO ATMOSPHERE 

A VENT WITH SCREEN 

Cl7 VENT SILENCER 

ID IN-LINE SILENCER 

[;J EYEWASH 

t SAFETY SHOWER 
WITH EYEWASH 

~ 
AUTOMATIC 
DRAIN VALVE 

~ AUTOMATIC AIR VENT 

* PRESSURE AND VACUUM 
RELIEF VALVE 

~ WALL PENETRATION 

• FLEXIBLE COUPLING 

11 12 13 14 15 

PIPELINE PROPERTY LABELS 

• ~ I I I DESIGN PRESSURE/TEMPERATURE ~ 01CBS01 PIPE SPECIFICATION 
P = PRESSURE (PSIG) 
T = TEMPERATURE (DEG F) ~ 58320 SUPPLY RESPONSIBILITY 

• p I Tl Al T DESIGN PRESSURE/TEMP. • 58320 CONSTRUCTION RESPONSIBILITY 

P = PRESSURE (PSIG) SLOPE OF P PELINE 
T = TEMPERATURE (DEG F) ~ 

PIPELINE PROPERTY BREAKS 

Ir- PIPE LINE IDENTIFICATION BREAK• 6 (EXCEPT INSULATION PURPOSE) 
AL TERNA TE DESIGN 
PRESS/TEMP BREAK 

i DIAMETER BREAK 4 SUPPLY RESPOOSIBILITY BREAK 

• • MAX DESIGN PRESSURE/ CONSTRUCTION RESP. BREAK 
TEMPERATURE BREAK 

~ SLOPE BREAK i PIPE SPECIFICATION BREAK 

i • INSULATION REQUIREMENTS BREAK CONSTRUCTION STATUS 
BREAK (NEW/EXISTING) 

• IBE FOUOWING PROPERTIES ARE INQ UIJED 11'1 TliE PIPE Lil'IE IDENTIACA TION BREAK: 
Ul'IIT NUMBER, SYSTEM IDENTIFIER, PIPE Lil'IE SEQ NO., PIPE SIZE, PIPE SPECIFICATION 

PIPE LINE IDENTIFICATION 
INSULATION PURPOSE 

UNIT NUMBER 
A ANTI-SWEAT 

1111 
SYSTEM CODE H THERMAL EFFICIENCY 
FLUID CODE HT THERMAL EFFICIENCY W/ HEAT TRACE 

p BURN PROTECTION 
PIPE L NE SEQUENCE NO. PT BURN PROTECTION W/ HEAT TRACE 
NOMINAL PIPE SIZE T HEAT TRACED 

N NONE TUB NG 0.0. (INCHES) 
02CF-GF-002-8"-03CBS01-H 
~ INSULATION PURPOSE 

PIPE SPECIFICATION 

VALVE IDENTIFICATION 
AS SHOWN ON P&ID 

AS SHOWN ON VALVE LIST 

SYSTEM CODE NC --- VALVE STATUS 

l I><] (IF APPLICABLE) 
101 --- VALVESEQUENCENO 

RFFE--- VALVEOPTIONCODE 
01CF002 

T ""C VALVE SEQUENCE NUMBER 
UNIT NUMBER 

NOTES: VALVE STATUS 

1. UNIT NUMBER & SYSTEM CODE ARE THE SAME AS THE NC NORMALLY CLOSED 
LINE NUMBER IN WHICH THEY OCCUR. LC LOCKED CLOSED 

2. VENT, DRAIN AND BYPASS VALVES ARE NORMALLY CLOSED 
AND ALL OTHERS ARE NORMALLY OPEN UNLESS SPECIFIED 

LO LOCKED OPEN 

OTHERWISE. 

~BURNS 
"M~DONNELL ~v.J!'.; KENTIJCX, 

Piping & Instrumentation ~ 
l.EGBID 

9400 WARD PARKWAY 
KANSAS CITY, MO 64114 

81 ~333-9400 
FIRM LICENSE NO. 43 

~ POWER COOPERATIVE 157785 

draw11lQ 
I contract 

MULTIPLE 

MMAAA001 
rev. -__ .__ ....... _ _.__._ _________________________ -+---'---'---'---'-----------------------------1 aes~ned 

no. I date I by I ckd I description no. I date I by I ckd I description D. REESE 
I deta11ea sheet of sheets 

CASEY COUNTY. KENTUCKY file 15TT85-MMAAA001 pill 

I 

A 

B 

C 

D 

• ~ 

F 

G 

H 
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• 

2 3 

EQUIPMENT AND PIPING SPECIALS 
IDENTIFICATION 

rr= SYSTEM CODE 
EQUIPMENT /DEVICE TYPE 
(TAG PREFIX) 

01CF600PA- OPTIONALALPHA SUFFlX 

4 

T -c....__ SEQUENCE NUMBER 0001-9999 
._ _____ UNIT NUMBER 

EQUIPMENT TO PIPING CONNECTORS 

FLANGED CONNECTION 

BUTT WELD CONNECTION 

SOCKET WELDED, THREADED OR 
OTHER OONNECTION TYPE 
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Attention: 
E-mail: 

Dear Mr. Ward: 

Mr. Donovan Ward, EIT 
donvan.ward@ekpc.coop 

Consulting Services ncorporated of Kentucky (CSI) is pleased to present our report for the 
geotechnical services completed for your proposed Gas RECIP Engine Plant to be constructed 
in Liberty, Kentucky. 

Our report represents information provided to us, readily available published data relevant to the 
site and site area, our observations and subsurface conditions encountered and our opinion of 
primary geotechnical conditions (discussion and recommendations) affecting design, 
construction and performance of the proposed earth and/or reek supported portions of the 
project. 

We appreciate the opportunity lo provide our geotechnical services to you and the design team. 
Please do not hesitate to contact us for questions or comments about the information contained 
herein. 
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Vice President 
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INTRODUCTION 

1 SCOPE OF THE GEOTECHNICAL EXPLORATION 

As proposed, we conducted geotechnical services which are summarized in the following report. 
Our services included a review of the project information provided, conducting a subsurface 
exploration that used soil borings, soundings (borings without sampling) and rock coring to 
obtain samples for modeling the soil/rock conditions at the subject site, an analysis of the data 
and information obtained, and providing recommendations for the earth and/or rock supported 
portions of the site as listed in our proposal. Additionally, we completed a geophysical survey of 
the site to better assess the Karst potential as well as measure soil resistivity parameters. 

2 PROVIDED INFORMATION 

Project information was provided to us via e-mail correspondence with you on March 20, 2024. 
You supplied us with a pdf file titled "20240322 EKPC Liberty RECIP - Geotech SOW (missing 
Coordinates)". The Statement of Work (SOW) included detailed information about the project, as 
well as a Site Plan with proposed boring locations. Coordinates were provided at a later date 
prior to our fieldwork. 

The project site is located on Carr Sasser Road outside of Liberty, Kentucky. Specifically, the 
site area is located on the south side of Carr Sasser Road, approximately ½ mile to the 
northeast of the Carr Sasser Road - State Road 49 intersection. Please reference our Site 
Location Plan in the Appendix for specific details. 

We understand construction will include a new 12x18MW Gas Reciprocating Engine Plant. This 
will consist of a large building containing the engines, administration offices, and equipment 
areas. Additionally, there will be various tanks, silencer stacks, selective catalytic reducers, 
radiators, associated buildings, and transformers. An electrical switchyard is planned to the east 
of the power block area and a stormwater pond is planned to the west of the power block area. 
New transmission line poles are also planned to connect the new switchyard to the existing 
transmission line. 

We were not supplied with specific structural information for this project. However, we were 
supplied with a site survey indicating existing grades. Existing grades vary from approximately 
1060 feet to 1090 feet. We were supplied an FFE of 1085 feet. Based on the preliminary 
topographic information the majority of the site will earthwork will consist of shallow cuts to less 
than 1 O feet of fill. 

Some preliminary structural loading information was provided to us in the Scope of Work for the 
project. The following structural loading information was supplied or assumed. 

• Foundation Pressures than 600 to 3000 psf (provided); 
• Continuous foundations loads no greater than 4 kif (assumed); 
• Floor slab live loads of 250 psf (assumed). 
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If any of this information is incorrect, please let us know so we can reassess our scope of 
services needed and provide best fit recommendations for the project. 

3 AREA/SITE INFORMATION 

3A AREA TOPOGRAPHY/PHYSIOGRAPHY 

The site is located in the Western Knobs region of Central Kentucky. This area consists of gently 
rolling topography and rich, fertile soils. Published topographic mapping by the United States 
Geological Survey (USGS) indicates the elevations in the site vicinity range from 1,000 feet to 
1,100 feet. Below is a figure of the location of the site with respect to the regional physiography. 
Figure 1 shows the location of the site with respect to the regional physiography. 

r----=--~.:.ii:..a~t 

THE ft!NNYIULE "EGION 

Figure 1. Kentucky Physiographic Map (site vicinity shown in the circle) 

38 SITE GEOLOGY 

A review of the USGS Geologic Map of the Liberty Quadrangle (dated 1971) indicates that the 
project site is partially underlain by the Salem and Warsaw Formations of Mississippian aged 
rock deposits. 

The Salem and Warsaw Formations consist of limestone, siltstone, shale and sandstone. The 
following list details each description: 

• Limestone is medium gray to bluish gray to medium dark gray. It is fine to coarse grained, 
but mostly medium grained. It is medium to thick bedded, locally crossbedded. It is cherty 
and very fossiliferous. 
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• Siltstone and Shale are medium gray to greenish gray, calcareous, and fossiliferous. The 
siltstone and shale interfingers with limestone and contains thin lenses of limestone and 
chert. 

• Sandstone and quartzose are reddish-brown, fine to coarse grained. It is medium bededded, 
crossbedded, and locally calcareous. 

The geologic dip in the area is less than 1 percent to the west. There are no faults mapped 
within or near the project site area the project site. Figure 2 shows the USGS geologic mapping 
in the site vicinity. 

EXPLANATION 

Alluvium 

Salem and Waruw Formations 

Borden Formation 
Mbm, M11.ldrtu1gh Mnibff-
Mbhn, Ho.lit Gap a'Mt NGJtCfl l,(.,,._brr, 
MbP, NftO Pt-o1'i(u1tee SMl4 M~.,. 

Figure 2. USGS Liberty Quadrangle (1971 ) with site vicinity shown in circle 

As with most of the geology of this portion of Kentucky, Karst (sinkholes, weathered bedrock, 
caverns, erratic bedrock, etc. ) is associated with the site geology. No closed depressions were 
mapped within or near the project site. The Karst Occurrence in Kentucky map published by the 
Kentucky Geological Survey (KGS) indicates that the project site is in an area underlain by rock 
with medium potential for Karst development. The KGS map depicting Karst potential is shown 
in Figure 3. 
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Figure 3.KarstAreas Map, KGS (site vicinity shown in circle) 

3C PUBLISHED SITE SOIL CONDITIONS 

According to the USDA Soil Survey of Casey County (NRCS website), the soils underlying the 
project site consist of the following series: 

• FkC-Frankstown silt loam, 6 to 12 percent slopes; 

• FkD-Frankstown silt loam, 12 to 20 percent slopes; 

• GaF-Garmon silt loam, 30 to 60 percent slopes; 

• PrB-Pricetown silt loam, 2 to 6 percent slopes; 

• TeB-Teddy silt loam, 2 to 6 percent slopes. 

The following Table 1: Web Soil Survey Attributes describes the soil series characteristics and 
limitations with respect to construction. 
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Table 1 : Web Soil Survey Attributes 

FkC 41 >80 Well Drained Somewhat Limited Somewhat Limited Somewhat Limited 

FkD 41 >80 Well Drained Very Limited Very Limited Very Limited 

GaF 28 >80 Well Drained Very Limited Very Limited Very Limited 

PrB >80 >80 Well Drained Not Limited Somewhat Limited Somewhat Limited 

TeB >80 20 
Moderately 

Somewhat Limited Very Limited Somewhat Limited 
Well Drained 

Particular issues affecting construction include shrink-swell, depth to hard bedrock, low strength, 
soluble bedrock and slope. Figure 4 depicts the project site with respect to the mapped soil 
survey information. 

Figure 4. USDA Soil Survey Map of the Project Site (site vicinity shown in green border) 
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3D OTHER PUBLISHED SITE INFORMATION 

We have reviewed available aerial photographs, dated as far back as March, 1997. The site has 
existed as farmland from the date of our earliest researched aerial photograph. The most recent 
photograph (March 2021 ), depicts the area as farmland , which is how the site currently exists. 
Please note, the aerial photographs prior to 2008 are of poor quality, thus minor details cannot 
be easily determined. Please reference the following aerial photographs. 

Figure 5. Aerial Photo dated March, 1997 (Google 
Earth) 

Figure 7. Aerial Photo dated April, 2016 (Google 
Earth) 

FINDINGS 

4 SITE SURFACE OBSERVATIONS 

Figure 6. Aerial Photo dated October, 2008 (Google 
Earth) 

Figure 8. Aerial Photo dated March, 2021 (Google 
Earth) 

Mr. Barry Bishop, PE and other CSI personnel of CSI performed a field reconnaissance, logged 
soil borings and rock cores, and directed field operations within the proposed project area on 
March 28 through April 16, 2024. 

The project site currently exists as farmland. The ground cover was mostly exposed soil with the 
remnants of harvested corn and sparse ankle high grass. The site area has a small area of 
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woods along the western perimeter of the site area. A few residential structures lie to east of the 
site just beyond Carr Sasser Road. A business (gate company) lies to the southeast of the site 
area. A large drainage swale (vegetated) lies in the northwestern corner of the site. It should be 
noted that the surface conditions were relatively stable during the dry periods of the project. 
However, after any significant rain events, the surficial soils became highly unstable and 
traversing the site became difficult. 

The project site topography varies greatly across the project site ranging from 1060 to about 
1090 feet. The site's highest elevation is near the north and east of the site and slopes 
downward towards the west and the south. Also a small drainage swale exists in the southern 
portion of the site area. 

An area of possible Karst development was observed. The area lies within the northeast region 
of the site between the power block area and the switchyard. The area lies in a low spot where 
surface drainage flows from all the surrounding areas forming a small bowl. The area had 
sparse vegetation, and there were several small dropouts approximately 1 foot in diameter near 
the lowest elevation part of the area. Please reference the following photographs as examples 
of the site conditions as they existed at the time of our exploration. 

Photo 1. View across the site from the east looking west. 
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Photo 2. View from the southwest looking northeast across the site. 

Photo 3. View from the northwest looking southeast across the site. 
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Photo 4. View of the southern perimeter from the west looking east across the site. 

Photo 5. View of area exhibiting Karstic behavior 

5 SUBSURFACE CONDITIONS 

Photo 6. View of the western perimeter from the 

northeast 

The subsurface conditions encountered at each of our soil boring locations are shown on the 
Boring Logs in the Appendix. It should be noted that our soil borings were sampled according to 
the procedures presented in the Appendix. The Boring Logs represent our interpretations of the 
subsurface conditions based on field logs, visual examination of field samples, and tests of the 
samples collected. The letters in parentheses following the soil descriptions are the soil and 
rock classifications in accordance with the Unified Soil Classification System. It should be noted 
that the stratification lines shown on the soil boring logs represent approximate transitions 
between material types. In-situ stratum changes could occur gradually or at slightly different 
depths. 
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SA SOIL CONDITIONS 

We performed 39 borings as proposed for this project (labelled B-1 to B-32 and SW-1 to SW-7). 
Offset borings were performed at several boring locations to collect relatively undisturbed 
samples (Shelby tubes). The general overburden subsurface conditions consisted of topsoil , 
overlying a till zone, overlying residual soils, overlying bedrock. The topsoil consisted of a dark 
brown silty lean clay with roots. 

The till zone consisted of a lean clay with some fine roots. The till zone is similar in appearance 
to topsoil, but has less organic content and is silty. Till zone typically fails proofroll and 
foundation inspections. The till zone may be stripped and reused for engineered fill. However, it 
may be more difficult to achieve the required compactive effort. 

The residual soils varied from low plasticity to high plasticity soils. Please note that unless 
specific laboratory testing was performed, the soils were classified as residual soil because of 
the similarity between the samples (i.e.- color, general composition, etc.). Additionally, because 
of the high moisture content in zones, the samples were difficult to differentiate visually. The low 
plasticity soils consisted of Lean Clay (CL}, Silt (ML}, and Silty Clay (CL-ML). The high plasticity 
soils consisted of Fat Clay (CH) and Elastic Silt (MH). Although samples from each category 
(i.e. - low plasticity vs. high plasticity) were different, samples within each category (i.e. - Lean 
Clay vs. Silt) were very similar and only varied slightly in laboratory parameters. All of the soils 
were generally gray, orange, or tan with mottling in places. The residual soil was cherty in 
places with some interbedding of chert. Please note that the chert contained in the soil matrix 
may have artificially inflated some SPT blow counts. Specific details are summarized in Table 2: 

8-1 6 N/A 14.8 0.7 16.0 

8-2 18 N/A 8.4 0.6 10.5 

8-3 9 2.2 11.2 0.4 14.5 

8-4 6 1.0 18.1 0.6 20.2 

8-5 8 1.8 20.7 NIA 23.2 

8-6 8 2.7 13.6 0.1 17.1 

8-7 6 2.0 19.4 NIA 21.9 

8-8 6 2.5 10.1 0.7 13.8 

8-9 7 2.4 11.4 0.3 14.7 

8-10 8 0.8 19.2 1.0 21.7 

Gas RECIP Engine Plant • Liberty, KY July 17, 2024 
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B-11 6 1.0 19.8 0.2 21 .5 

B-12 8 1.8 17.2 0.3 20.0 

B-13 11 1.1 17.7 0.3 20.0 

B-14 6 1.0 18.6 0.4 20.5 

B-15 8 1.3 16.6 1.2 19.8 

B-16 6 1.0 21.0 0.2 22.7 

B-17 8 1.3 16.7 NIA 18.7 

B-18 6 2.5 15.7 0.1 18.8 

B-19 8 2.8 16.1 0.3 19.9 

B-20 12 0.5 20.5 NIA 22.0 

B-21 6 1.5 18.9 NIA 20.9 

B-22 8 NIA 13.7 0.3 14.7 

B-23 6 1.0 15.9 0.1 17.5 

B-24 8 1.3 19 .. 7 NIA 21 .7 

B-25 6 1.0 16.3 0.1 17.9 

B-26 5 1.1 15.0 0.1 16.6 

B-27 7 2.4 16.0 0.8 19.8 

B-28 8 0.7 12.8 0.2 14.4 

B-29 5 1.1 14.3 0.5 16.3 

B-30 9 0.7 15.5 NIA 16.9 

B-31 6 1.0 12.0 NIA 13.5 

SW-1 8 2.3 11 .1 0.9 15.0 

SW-2 6 1.5 13.1 NIA 14.1 

SW-3 5 2.0 18.0 NIA 20.4 
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SW-4 10 1.6 20.1 NIA 22.5 

SW-5 8 2.3 16.9 0.6 20.5 

SW-6 8 2.3 19.9 0.5 23.4 

SW-7 8 1.8 26.4 NIA 28.9 

SW-8 8 1.8 18.7 0.2 21.4 

58 GROUNDWATER CONDITIONS 

Ground water was observed in 25 of our 39 borings at depths ranging from 6.8 to 20.0 feet. We 
performed 118 moisture content tests on representative samples for this project. Of the 118 
samples tested. 57 were measured as wet. The moisture content for the wet samples ranged 
from 30.0 to 71.5 percent at depths ranging from 1.5 to over 14 feet. Our borings were 
immediately backfilled with bentonite chips as per the project requirements. 

This site contained large areas of consistently wet soils. However, water conditions that usually 
affect construction and performance of projects consist of trapped/perched water zones which 
occur in variable areas in the soil mass, at or near existing or former structures, at or near the 
bedrock bedding planes, or at or near the soil/rock interface. Perched water sources are often 
not linked to the more continuous relatively stable ground water table that typically occurs at 
greater depths. Site excavation activities or ground disturbance can expose these features and 
the resulting seepage can vary greatly. Finally, water issues are also dependent upon recent 
rainfall activity and surface and subsurface drainage patterns in the area. 

SC BEDROCK INFORMATION 

Auger refusal was encountered in all of our soil test borings at depths ranging from 10.5 to 28.9 
feet. We have interpreted auger refusal as the top of hard bedrock (unless otherwise noted). 
Twenty-one (21) rock cores were obtained across the site area for this project. The rock cores 
obtained generally consisted of siltstone with some interbedded limestone and chert. No voids or 
core water loss were observed during coring activities or in our recovered rock core samples. The 
recovery for the rock samples obtained ranged from 52 to 100 percent. The recovered rock core 
samples had poor to excellent engineering quality with Rock Quality designation (RQDs) ranging 
from 45 to 100 percent. Unconfined compressive strength tests were performed on 4 
representative samples across the site. The unconfined compressive strengths ranged from 549 
ksf (boring B-25 at 28.4 feet) to 1472 ksf (boring B-8 at 14.0 feet). Please reference Table 3 and 
our Boring Logs for specific details regarding collected rock core samples. 
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1 93 65 

2 100 88 
Thin Lenses of Limestone 

3 100 90 
8-1 16.0 16.0-41 .0 Siltstone Thin Lenses of Shale 

Few Quartzite Inclusions 4 100 100 

5 100 100 

1 98 98 

Thin Lenses of Limestone 2 100 100 

8-3 14.5 14.5-39.5 Siltstone Shale Partings 3 99 88 

Few Quartzite Inclusions 4 94 94 

5 100 100 

1 85 85 

2 98 87 
Thin Lenses of Limestones 

8-5 23.2 23.2-48.2 Siltstone 3 100 95 
Few Quartzite Inclusions 

4 97 87 

5 100 100 

lnterbedded Limestone 
13.8-49.6 Siltstone and Chert 1 98 98 

Quartzite Inclusions 

49.6-50.6 Shale 2 98 85 
8-8 13.8 

50.6-52.0 Limestone Siltstone Laminations 3 100 88 

52.0-53.8 Shale 4 98 98 
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B-10 21.7 21 .7-46.7 Siltstone 

B-12 20.0 20.0-45.0 Siltstone 

20.5-57.5 Siltstone 

B-14 20.5 
57.5-58.7 Shale 

58.7-61 .5 Limestone 

22.7-26.7 Limestone 

B-16 22.7 

26.7-47.7 Siltstone 
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Layers of Hard Chert 

Quartzite Partings and 
Inclusions 

Quartzite Inclusions 

Shale Partings and 
Quartzite Inclusions 
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Few Siltstone Partings 

Layers of Hard Chert 
Shale Lenses 

Quartzite Inclusions 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

90 53 

100 97 

100 100 

100 100 

90 77 

98 98 

93 88 

93 72 

100 73 

100 72 

98 98 

98 95 

97 92 

100 100 
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88 87 

98 78 

100 80 

98 88 

98 97 
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B-18 18.8 18.8-43.8 Siltstone 

B-20 22.0 22.0-62.0 Siltstone 

B-22 14.7 14.7-24.7 Siltstone 

B-23 17.5 17.5-42.5 Siltstone 

17.9-20.9 Limestone 

B-25 17.9 

20.9-42.9 Siltstone 

Gas RECIP Engine Plant - Liberty, KY 
CS/ Project Number LX240063 

lnterbedded Limestone 
and Shale 

Quartzite Inclusions 

lnterbedded Hard Chert 
Layers 

Layers of Green Shale 

Few Limestone Partings 

Few Limestone Partings 

Quartzite Inclusions 
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lnterbedded 
Siltstone 

16.6-20.2 
and 

B-26 16.6 Limestone 

20.2-36.6 Siltstone 

19.8-31 .0 Limestone 

B-27 19.8 

31.0-39.8 Siltstone 

B-28 16.9 16.9-26.9 Siltstone 

B-30 16.9 14.4-24.4 Siltstone 

15.0-17.4 Limestone 

SW-1 15.0 

17.4-40.0 Siltstone 

20.5-20.9 Limestone 

SW-5 25.0 

20.9-45.5 Siltstone 
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28.9-29.9 Limestone 

SW-7 28.9 

29.9-53.9 Siltstone 

21.4-21.9 Mud Seam 

SW-8 21.4 

21.9-41.9 Siltstone 

5D GEOPHYSICAL STUDY 

Few Layers of Limestone 

Quartzite Inclusions 

Layers of Hard 
lnterbedded Chert 

Shale Partings 

1 97 88 

2 100 78 

3 97 93 

4 100 100 

5 97 87 

1 68 45 

2 100 100 

3 100 97 

4 92 83 

A Geophysical Survey was requested to help identify any Karst related activity as well as Soil 
Resistivity parameters. As requested we performed an Electrical Resistivity (ER) survey, a 
Multichannel Analysis of Surface Waves (MASW) survey, and a Soil Resistivity survey at 
requested locations across the site area. 

Based on the ER profiles, the low-resistive surface depression is likely associated with higher 
resistive, less porous, and less permeable material such as chert, dolomite, indurated limestone, 
or dry siltstone. Furthermore, this area may act as an aquitard, resulting in overburdened soils 
having higher moisture content and possibly pooled surface water. A low-resistivity anomalous 
area is present within the bedrock unit in a few of the profiles. This anomalous area is interpreted 
to likely be the result of a zone of fracturing or enhanced permeability. 

We coordinated with S&ME to create a confirmatory drilling plan based upon the results of the ER 
survey, as well as our surficial observations. We performed 8 borings for the confirmatory drilling 
(labeled B-101 through B-108). Rock depths were observed as being normal relative to the rock 
depths in the surrounding borings. Additionally no dark stained, sandy, or organic laden soils were 
observed near the soil/rock interface. Soils did have increased moisture contents near the soil/ 
rock interface, but moisture contents varied greatly across the site in general. 
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6 LABORATORY TESTING 

Laboratory tests were performed on selected recovered samples from our borings. Detailed 
descriptions of these tests and the results of our testing are included in the Appendix. Tests 
performed included: 

• Natural moisture contents 

• Atterberg limits tests 

• Percent fines analyses 

• Full Gradation Analyses (including hydrometer) 

• Unconfined compressive strength (soil) 

• Unconfined compressive strength (rock) 

• Specific gravity 

• Standard Proctor Compaction 

• Swell Pressure Test 

• In-situ Permeability Tests (from Shelby tube samples) 

• Thermal Resistivity 

• Chemical Analyses 

• pH 

• Soluble Sulfates 

• Chloride Ion 

• Electrical Resistivity 

• Redox Potential 

• Sulfides 

GEOTECHNICAL DISCUSSION AND RECOMMENDATIONS 

7 DISCUSSION-GEOTECHNICAL ISSUES 

Based on our experience with similar projects and the conditions observed during our 
subsurface exploration, we believe that this site can be adapted for the proposed construction. 
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However the proiect budget should take into account specialized earthwork because of 
observed soft/wet conditions and high plasticity soils (CH and MH). The primary geotechnical 
concerns are: 

• Previous Site Development 

• Thick Topsoil/Till Zone 

• Silty Soils 

• Wet Soils/Settlement Concerns 

• Possible Expansive Soils 

• Karst Geology 

The following sections discuss each issue. However, recommendations to address the issues 
are contained in later sections of the report. 

7 A PREVIOUS SITE DEVELOPMENT 

The project site is currently occupied by farm land. There is an existing barn near the northwest 
corner of the proposed development area. Although not encountered in our borings, expect that 
old fill and deleterious materials will be encountered during construction. Your budget should 
include a contingency for the remediation of any encountered old fill and deleterious material as 
well as utility relocations. 

78 THICK TOPSOIL/TILL ZONE 

Topsoil and root zone was encountered at all of our borings. The depth of the topsoil varied from 
5 to 18 inches. Thus, it is likely that thick topsoil will be encountered across the majority of the 
project site. As previously discussed, Till Zone underlies the topsoil. The Till Zone consists of 
natural clays underlying the topsoil that are generally dark stained from water infiltration (topsoil 
appearance). The Till Zone has less organic content (generally 3 to 5 percent) and is generally 
silty. The Till Zone may be difficult to discern from the overlying topsoil and may be over cut/ 
wasted when it may not be necessary. Till Zone typically fails proofroll and foundation 
inspections. Till Zone may be reused for engineered fill , but may be more difficult to achieve the 
required compactive effort. A qualified CSI geotechnical engineer should be present during site 
stripping to ensure that adequate (but not excessive) topsoil removal is performed. 

7C SILTY SOILS 

Our experience in the area, as well as published site geology, and our laboratory testing indicate 
silty soils present at the site. Nine (9) full grain size analyses (including hydrometers) have been 
performed. Silt contents were measured between 23.1 and 59.8 percent. Silty soils are prone to 
degradation and become highly unstable during wet periods of the year and/or under heavy 
construction traffic. Our support trucks experienced significant difficulty traversing the site during 

Gas RECIP Engine Plant • Liberty, KY 
CS/ Project Number LX240063 

July 17, 2024 
19 of 41 



"'1~\NG s~ /.. . 
~ , 
0 ~ . 
<.) ~ . . 
•✓ Q 

~ ('()RPO~~, 

the drilling phase of the project when the soils were wet. 

Care must be taken and exercised during earthwork and in areas where construction traffic is 
expected to minimize repetitive traffic one there site soils. The repetitive traffic will cause the 
soils to become unstable; therefore, filling operations should only use enough comparative effort 
to achieve stability and job site requirements for compaction. Also, undercutting and 
recompaction of these soils usually proves futile (the soil matrix is usually degraded). 

During wet periods of weather, undercutting and remedial efforts should be expected. 
Construction excavations or earthwork operations should be avoided during wetter seasons of 
the year. Again, recompaction of silty soils is problematic and other means of stabilization 
should be considered. 

7D WET SOILS/SETTLEMENT CONCERNS 

As previously discussed, groundwater (water on the SPT sampler) was observed in 25 of our 39 
borings at depths ranging from 6.8 to 20.0 feet. We performed 118 moisture content tests on 
representative samples for this project. Of the 118 samples tested. 57 were measured as wet 
(beyond 30 percent moisture content). The moisture content for the wet samples ranged from 
30.0 to 71.5 percent at depths ranging from 1.5 to over 14 feet. Please note that the soft/wet 
zones were erratic around the site. There was not a particular horizon or area that the soft/wet 
zones were observed. 

The depths and high moisture contents often intersect with anticipated foundation elevations. 
These soils will create inconsistent bearing conditions and likely increase the risk of foundation 
settlement, particularly differential settlement. Remedial efforts such as undercutting the soft/wet 
soils and replacing with engineered fill , geogrid/stone stabilization, ground improvement 
techniques such as Geopiers, or deep foundations will likely be necessary for structures/ 
foundations that have heavy loads or low tolerance for settlement. 

The observed soft/wet conditions will likely increase the workability of the soil and difficulty of 
the project earthwork. Failing proofrolls during construction for subgrade approval prior to 
engineered fill placement are likely. Utilizing granular fill as well as ground improvement 
techniques such as lime/cement stabilization may be necessary for mass grading activities. 
Otherwise remedial efforts such as undercutting and replacing will likely be increased as well as 
delays in schedule. 

7E POSSIBLE EXPANSIVE SOILS 

Atterberg limits testing was performed on 33 representative residual soil samples. Of the 33 
tested samples, 11 samples measured as Fat Clay (CH) soils, and 4 of the tested samples 
measured as Elastic Silt (MH) soils. Our laboratory testing indicated Plasticity Indices (Pl's) for 
the Fat Clay soils measured between 24 and 56 percent. The laboratory testing indicated Pl's 
for the Elastic Silt soils measured between 28 and 37 percent. Please reference Table 4 as well 
as our Boring Logs , and Laboratory Summary for specific details. 
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B-4 0.0 ss 
B-4 1.5 ss 
B-4 3.0 BULK 

B-4 6.5 ST 

B-4 11 .5 ss 
B-5 3.0 BULK 

B-9A 3.0 ST 

B-13 1.5 ss 
B-13 6.5 ST 

B-13A 4.0 ST 

B-16 4.0 ss 
B-16 6.5 ss 
B-17 1.5 ss 
B-17 4.0 ss 
B-17 9.0 ST 

B-18 3.0 BULK 

B-20 3.0 BULK 

B-21 3.0 BULK 

B-23 1.5 ss 
B-23 4.0 ss 
B-23 6.5 ss 

B-23A 3.0 ST 

B-24A 2.0 ST 

B-27 1.5 ss 
B-27 4.0 ss 
B-27 9.0 ss 
INF-1 3.0 BULK 

INF-1 6.0 ss 
INF-2 4.0 ss 
SW-1 0.0 BULK 
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SW-2A 2.0 ST CL 34 21 13 

SW-7 4.0 ss CH 76 34 42 

SW-7A 2.0 ST CH 71 32 39 

SW-8 3.0 BULK CL 38 22 16 

Soils with a Pl greater than 50 are generally highly susceptible to volume change. Soils with a 
Pl above 30 percent can have a tendency to shrink/swell with changes in moisture content. 
Additionally, we performed a swell potential test on a bulk sample collected from near B-16 and 
measured a swell pressure of 1750 psf. This measured swell pressure of 1750 psf could easily 
crack and heave a concrete slab, and potentially heave a shallow spread foundation bearing on 
soil, or mat foundation bearing on soil. Table 5 summarizes the soil types susceptibility to swell 
potential. Additional results are located in the Appendix of this report. 

Lean Clay (CL) 15 8 to 24 Low 

Fat Clay (CH) 10 24 to 56 Low to Very High 

Silt (ML) 3 Non Plastic to 19 Low 

Elastic Silt (MH) 4 28 to 37 Low to Medium 

Silty Clay (CL-ML) 1 5.0 Low 

Shrinking and swelling of foundation and bearing soils are generally not as severe in the central 
Kentucky area as in other areas because long periods of excessively wet or dry weather do not 
normally occur. However, if site grading takes place during the dry summer or fall months, 
significant drying of the exposed subgrade soils may occur. If these soils re-saturate after 
completion of construction, structural distress may be experienced. Also, moisture content loss 
typically results in settlement of soil supported structure components. Where the soil moisture 
fluctuates, movement may be ongoing throughout the structure's life, resulting in deterioration 
and structure distress. Strength loss may also affect structure components, but is more likely to 
adversely affect parking lots - especially flexible asphalt pavements. Accumulation of water 
beneath pavement followed by repeated traffic loads, may result in the failure of both pavement 
and the subgrade materials. Therefore, the volume change potential of the soils should be 
considered for this project. 

Generally, methods to control the adverse effects of these soils include soil modification 
methods (i.e.- undercut/replace, lime stabilization, etc. ), providing efficient drainage around the 
structure and pavements, geogrid reinforcement of the pavement subgrade, and implementing 
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more stringent fill specifications for new fill placement. Please reference the later sections of this 
report for specific details pertaining to these highly plastic soils. 

7F KARST GEOLOGY 

Karst is common in this area of Kentucky and typically includes, sinkholes, caverns, erratic/ 
irregular (pinnacle and rock channels) bedrock surfaces, and "floater'' type boulders or rock 
cobbles in the native soil overburden. There was no Karst related activity observed in our auger 
cuttings, soil samples, or rock core. However, due to geologic formations in the area, there is an 
inherent risk associated with Karst-related issues for this project site. It should be noted that 
slots/troughs in the bedrock are common in Karst terrain. 

An in-depth Karst study was performed for this exploration. The results of this study are 
discussed in the Geophysical Section of this report. The results suggest that although there are 
some surficial dropouts present at the site, no open holes in the bedrock were present. Again, 
this does W21 guarantee that Karst related issues will not be encountered during construction. 
The geologic mapping also did not show mapped sinkholes within ½ mile of the site. However, 
mud seams, core water loss, and some small void spaces were observed during coring 
operations. Also, we encountered relatively thick weathered rock zones in some areas. This site 
is in an area underlain by rock with a medium risk for Karst potential. Thus, due to geologic 
formations in the area there is an inherent risk associated with Karst-related issues for this 
project site. 

Based on our knowledge of the area geology, sinkholes could be exposed during grading 
activities and foundation and utility construction. Detailed site proofrolling and foundation 
observations are frequently utilized in an attempt to locate incipient soil dropouts. Sinkholes 
must be evaluated and treated on an individual basis. A CSI geotechnical engineer should be 
retained for remediation recommendations if a sinkhole is exposed during construction. 
Treatment of depressions will likely involve monitoring by the geotechnical engineer during 
earthwork operations to observe indications of sinkhole throats and conduits after stripping of 
topsoil from the site and soil cutting activities are complete. 

8 EARTHWORK 

Earthwork will be difficult for this project. Historically, more change orders (in total number 
and costs) occur during the earthwork portion of construction than in almost any other part of 
the project. Further, the site preparation phase of construction always affects the future 
performance of project structures. Add into this, the fact that earthwork is the portion of work 
most influenced by wet weather and unknown conditions and time-wise, this section of the 
report could be the most important to prevent and minimize delays and costs during 
construction and for the life of the project. 

The observed on-site soils are silty. Silt contents were measured between 23.1 and 59.8 
percent. Silty soils are prone to degradation and become highly unstable during wet periods of 
the year and/or under heavy construction traffic. Our support trucks experienced significant 
difficulty traversing the site during the drilling phase of the project when the soils were wet. 
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Thus, we expect that construction equipment will have issues traversing, and placing on-site 
soils. 

As previously discussed, groundwater (water on SPT sampler) was observed in 25 of our 39 
borings at depths ranging from 6.8 to 20.0 feet. We performed 118 moisture content tests on 
representative samples for this project. Of the 118 samples tested. 57 were measured as wet. 
The moisture content for the wet samples ranged from 30.0 to 71 .5 percent at depths ranging 
from 1. 5 to over 14 feet. 

Atterberg limits testing was performed on 34 representative residual soil samples. Of the 33 
tested samples, 11 samples measured as Fat Clay (CH) soils, and 4 of the tested samples 
measured as Elastic Silt (MH) soils. Our laboratory testing indicated Plasticity Indices (Pl's) for 
the Fat Clay soils measured between 24 and 56 percent. The laboratory testing indicated Pl's 
for the Elastic Silt soils measured between 28 and 37 percent. Special construction 
considerations will be recommended with respect to the high plasticity soils. 

Please review the concerns listed in section 7 prior to reading the following recommendations. If 
problems occur that the recommendations do not address or do not adequately remedy, please 
contact CSI as soon as possible. 

SA SITE PREPARATION (WORK PRIOR TO FILLING) 

• The site should be cleared/grubbed removing all brush, trees, and debris. These 
materials should be wasted off-site. Trees, shrubs, and their root structures (roots larger 
than 1/2 inch in diameter) will require removal. The voids left when the root mass is 
removed will need to be backfilled in accordance with sections 8B, BC, and 8D; 

• All topsoil and organic materials should be removed (stripped) from the construction area 
and all structural fill areas. These materials should be wasted from the site or stockpiled 
for use as topsoil in landscape areas. CSI engineering personnel must be on-site 
during stripping operations to ensure that adequate (and not excessive) topsoil 
stripping is performed; 

• The Till Zone should be stripped and may be reused as structural fill; 

• Areas ready to receive new fill should be proof rolled (where applicable) with a heavily 
loaded dump truck (GVW of 80,000 pounds) or similar equipment judged acceptable by a 
CSI geotechnical engineer. 

• The level of proofroll should be determined by a CSI geotechnical engineer on a case
by-case basis. 

• Perform the proofrolling after a suitable period of dry weather to avoid degrading the 
subgrade. 

• Areas which pump, rut, or wave during proofrolling may require undercutting or other 
remedial technique, depending on the location of the area and the use of the area, so the 
geotechnical engineer should be contacted for guidance. 

• Backfill of undercut areas should be performed in accordance with sections 8B and BC. 
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• Retain CSI to observe the proofrolling operations and make recommendations for any 
unstable or unsuitable conditions encountered. This can save time on the construction 
schedule and save unnecessary undercutting. 

• We recommend that site grading should take place between about late April to early 
November. Earthwork taking place outside this time period will likely encounter wet 
conditions and weather conditions that will provide little to no assistance with drying the 
soils. 

We recommend that site grading should take place between about late April to early November. 
Earthwork taking place outside this time period will likely encounter wet conditions and weather 
conditions that will provide little to no assistance with drying the soils. 

88 NEW FILL OPERATIONS 

Our laboratory testing indicated that 11 samples measured as Fat Clay (CH) soils, and 4 of the 
tested samples measured as Elastic Silt (MH) soils. Plasticity Indices (Pl's) for the Fat Clay soils 
measured between 24 and 56 percent. The laboratory testing indicated Pl's for the Elastic Silt 
soils measured between 28 and 37 percent. A remolded swell test was performed on the highest 
Pl soil (CH measured at 56 percent) collected bulk sample and indicated a swell pressure of 
1750 psf. 

Thus, we recommend usjng 2 teet 01 select tm such as densely graded aggregate <PGA) 
in the top 2 feet of subgrade within the structure footprints {plus a horizontal margin of 5 
feet) - OR - Fat Clay {CH) soil can be used to subgrade then treated to 16 inches below 

slab subgrade wjth lime stabmzatjon, we expect lime stabmzatjon or select OIi wm be 
used in the structure pads or exterior slab-on-grade concrete locations. Lime 
stabilization may be considered in both the power block and switch yard areas. However, 
the Owner must understand and accept the risk (i.e. - possible increased maintenance costs, 
shorter pavement life span, damage such as cracking) if remedial efforts are not made. 

Lime stabilization methods could be implemented in order to reduce the shrink/swell potential of 
on-site swelling clay soils. Soil stabilization is the permanent physical and chemical alteration of 
soils to enhance their physical properties. Stabilization can increase the shear strength of a soil 
and/or control the shrink-swell properties of a soil, thus improving the load-bearing capacity of a 
sub-grade to support floor slabs, pavements, or foundations. Proper design and testing is an 
important component of any stabilization project. This allows for the establishment of design 
criteria as well as the determination of the proper chemical additive and admixture with similar 
projects, we recommend that 5 percent lime (or kiln dust) be added to the final 16 inches of soil 
below subgrade elevation in the new structure area (and to at least 5-feet outside the site 
improvements in each direction). The lime or kiln dust should be placed using a lime spreader 
machine. Other equipment involved in the stabilization processes could also include: soil mixers 
(reclaimers), portable pneumatic storage containers, water trucks, deep lift compactors, and 
motor graders. 

In-place mixing is usually used to add the appropriate amount of lime or kiln dust to soil, mixed 
to an appropriate depth. Pulverization and mixing is used to thoroughly combine the lime (or kiln 

Gas RECIP Engine Plant • Liberty, KY 
CS/ Project Number LX240063 

July 17, 2024 
25 of41 



"'1~\NG s~ /.. . 
~ , 
0 ~ . 
<.) ~ . . 
•✓ Q 

~ ('()RPO~~, 

dust) and soil. For high plasticity clays, preliminary mixing may be followed by 24 to 48 hours (or 
more) of moist curing, followed by final mixing. Proper compaction is necessary for maximum 
development of strength and durability. 

Note that an open graded stone such as No. 57 stone is W21 recommended for the select fill due 
to Karst potential in the area. If off-site fill material is imported to the project site, representative 
samples should be obtained of the proposed fill material to determine the moisture-density 
relationship and overall classification of the material. Select fill may also be crushed stone 
(DGA, non-spec DGA, crushed shot rock, or screenings). 

Untreated on-site soil can be used as structural fill material in the building pads (at elevations 
under 2 feet below subgrade elevation as previously mentioned}, in pavement areas, or non
structural areas. However, more stringent compaction and moisture conditioning must be 
implemented. 

Expansive soils (on-site) can be used as fill material in deep fills. However, we recommend 
using lean clay (CL}, screenings, or crushed stone (DGA) in the top 2 feet below subgrade 
beneath any concrete slab-on-grade or mat foundations. Soils (on-site or off-site) with a 
plasticity index (Pl) greater than 25 percent should W21 be used for select fill . If off-site fill 
material is imported to the project site, representative samples should be obtained of the 
proposed fill material to determine the moisture-density relationship and overall classification of 
the material. Note that an open graded stone such as No. 57 stone is W21 recommended for the 
select fill due to the observed silty soils as well as the Karst potential in the area. 

After the subgrade has been approved to receive new fill, the fill may commence with the 
following procedures and guidelines recommended: 

• Place fill in maximum 8-inch thick loose lifts; 

• Fill lifts should be compacted to at least 98 percent of the soil's maximum dry density 
(ASTM D698) and maintain the moisture content of compacted fill within 2 percent of 
optimum moisture; 

• Off-site soils with a plasticity index (Pl ) of greater than 25 percent should not be used as 
new fill; 

• Fill compaction requirements should be extended to at least 5 feet outside the structure 
footprints and pavement areas; 

• Maximum particle size of the soil should be limited to 4 inches in any dimension with no 
concentrations of large fragments; 

• Density testing should be performed as a means to verify percent compaction and 
moisture content of the material as it is being placed and compacted; 

• Observation of fill "stability" is also critical, so it is recommended to observe the 
operation of the filling equipment traversing over the new fill to document movement 
(similar to proofrolling); 
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• Soils should not be "overcompacted" and construction traffic should be kept to minimum 
to assure compaction is achieved and that the soil is not allowed to "break down"; 

• Retain a representative of CSI to observe and document fill placement and compaction 
operations. 

SC NEW FILL OPERATIONS - GRANULAR FILL 

We expect that any imported fill for the project will likely be granular fill , either consisting of 
DGA, non-spec DGA, or possibly shot rock fill. Please note that we do not recommend the use 
of an open graded crushed stone (such as No. 57 stone) as structural fill for this project. DGA 
can be used as a cushion between the bedrock and bottom of foundations in areas that require 
a cushion for "soil" bearing foundations. CSI personnel are required to be on-site full time to 
monitor fill placement and ensure compaction and moisture content meet our specifications. In 
some instances, a proofroll may be the basis for approval if density testing results do not 
generate meaningful results. 

DGA/Non spec DGA 

As previously discussed, we expect DGA/Non spec DGA to be imported for this project. After 
the subgrade has been approved by CSI personnel to receive new fill, the fill may commence 
with the following procedures and guidelines recommended: 

• Place fill in maximum 8-inch thick loose lifts; 

• Structure pad fill compaction requirements should extend 5 feet beyond the perimeter 
footing line; 

• Fill lifts should be compacted to at least 95 percent of the materials's maximum dry 
density (ASTM D 698); 

• Maintain the moisture content of the compacted granular material within an acceptable 
range. When using dry granular material, this may not be possible, thus a CSI 
geotechnical engineer should be consulted for direction; 

• Density testing should be performed as a means to verify percent compaction and 
moisture content of the material as it is being placed and compacted. When using dry 
granular material, the basis for approval should be determined by a CSI geotechnical 
engineer; 

• Retain a representative of CSI to observe and document fill placement and compaction 
operations. 

Shot Rock Fill 

Shot rock fill could be selected for use beneath the structure areas (not expected). If properly 
placed and compacted, shot rock fills can offer great strength with minimal settlement of the 
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rock mass itself. This is due to rock-to-rock contact creating the strength without substantial 
movement due to typical loading conditions. 

Suitable shot rock fill is considered to be composed of clean (i.e., soil content less than 10%), 
excavated durable bedrock with a mixed particle-size range to enable a smooth blend to 
compact into a stable fill mass. Our experience indicates that the presence of soil in the rock fill 
tends to cushion the rock pieces, resulting in reduced fill strength. Thus, mixtures should not be 
used within the structure footprint or within the top 2 feet of pavements. 

The following criteria are recommended for shot-rock fill construction: 

• The subgrade must be free of ponded water and stable prior to and during rock fill 
placement; 

• Prior to rock fill placement, the subgrade should be deemed stable by a CSI 
geotechnical engineer; 

• Limit the maximum particle thickness to about 18 inches in any dimension to facilitate a 
maximum 18-inch-thick lift thickness. Occasional 24 inch pieces may be used (less than 
18 inches thick). Regardless, larger pieces should be "seated" and not allowed "rock" in
place; 

• Considerations for site utility and other shallow excavations should be made when sizing 
the rock fill; 

• All rock fill should have adequate rock fines to effectively "choke" the larger rock pieces 
filling all voids or open spaces. The larger rock pieces should lie flat and not overlap 
each other. The percentage of soil in the fill should be limited to a maximum of 1 O 
percent (minimal visible to the naked eye); 

• Adequate compaction of shot rock fill normally requires several passes of heavy 
construction equipment in two directions on the fill surface. The rock fill material should 
be bladed, back-bladed, and tracked to produce a fill mass with minimal nesting of large 
rock fragments and/or voids; 

• We recommend that in addition to bulldozers and dump trucks, that a heavy self
propelled sheepsfoot roller (similar to a CAT 815 or 825) be used to assist in compaction 
of the shot-rock fill mass; 

• Positive drainage of the rock fill layer must be provided to prevent water accumulation in 
any layer of the rock fill mass; 

• Shot-rock fill should not be used as backfill material in utility trenches or as backfill 
against below-grade walls/structures. 
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SD BACKFILL OPERATIONS (FOUNDATION WALLS, UTILITIES, ETC.) 

These materials are placed in more confined areas than mass earthwork materials or pavement 
materials and therefore cannot be placed in full compliance with sections 8A and 8B. The 
following are general recommendations for backfill areas: 

• Fill lift thicknesses will vary dependent on compaction equipment available and material 
types, but in no case should exceed 8 inches; 

• For crushed stone/aggregate backfills in trenches or wall backfill and when using smaller 
compaction equipment (such as a plate compactor or trench compactor or similar) the lift 
thickness should not exceed 4 inches; 

• Do not use open graded crushed stone (such as No. 57 stone) for use as backfill. 

SE GENERAL SLOPE RECOMMENDATIONS 

A detailed slope stability analysis was beyond the scope of this report. However, we recommend 
any permanent cut/fill slopes not exceed a 3H:1V slope. For mowing and maintenance 
considerations a 4H:1V or flatter slope may be more desirable. Toes of slopes should have 
drainage ditches directing water away from the areas. Compaction of soil fill near the edge of a 
slope is generally difficult due to poor confinement. We recommend fill slopes be constructed 
steeper than the above recommendations and then cut the resulting slope back to the design 
slope. Fill placed on side slopes must be placed in horizontal lifts starting at the toe of the slope 
while securely benching the new fill material into the existing slope. Continue to place the fill in 
horizontal lifts until final proposed grade is reached. 

SF GENERAL NOTES 

• For all earthwork operations, positive surface drainage is prudent to keep water from 
ponding on the surface and to assist in maintaining surface stability. 

• The surface should be sealed prior to expected wet weather. This can usually be 
accomplished with rubber-tired construction equipment or a steel-drum roller. 

• If any fill placement problems occur, CSI should be retained to provide additional 
recommendations, as needed. 

9 SITE DRAINAGE 

As the on-site soils are silty, any ponding water will degrade the subgrade conditions, and make 
traversing the site with construction equipment difficult. During construction, water should not be 
allowed to pond in excavations or undercutting will likely be required. Additionally, allowing water 
to pond in excavations greatly increases the risk for activating latent Karst features. During the 
life of the project, slope the subgrade and other site features so that surface water flows away 
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from the site structures. Structure roof drains (if any) should be piped away to proper storm 
drainage systems. Irrigation systems should not be installed near structures to avoid repeated 
wetting of the on-site soils beneath structure foundations due to the risk of shrink/swell potential 
associated with the on-site fat clay (CH) soils. Diversion ditches should be used to keep surface 
water from accumulating at or near site structures. 

For excavations during construction, most free water could likely be removed via sump pumps 
and open channel flow (ditches) at or near the source of seepage. If normal dewatering 
measures prove insufficient due to shallow water conditions, CSI should be retained to provide 
recommendations on the issue. 

Wet conditions are possible in excavations on-site during site construction and karst features 
such as springs are common to the underlying geology. Daylighting wet zones for drainage or 
the use of trench/rock drains may be prudent or cost effective methods of de-watering wet areas 
of the site. Pumping with long-flexible hoses day-lighted hundreds of feet away or other types of 
sumping could also be utilized if necessary. CSI should be retained to observe all excavations in 
locations of springs or other water-bearing features. 

10 FOUNDATIONS 

Based on project information and our findings, we expect possible foundations to consist of 
shallow spread foundations bearing on soil, mat foundations bearing on soil, foundations 
bearing on Geopier improved soil, or drilled shaft foundations advanced into bedrock could be 
possible for this project. As such, each of these foundation options are discussed separately. If 
there are any changes in the project criteria or structure locations, CSI should be allowed to 
review the recommendations to determine if any modifications are required. 

1 0A SHALLOW SPREAD FOUNDATIONS ON SOIL 

Shallow spread footings bearing on soil may be sized using a maximum allowable bearing 
pressure of 2,500 pounds per square foot (psf} with a minimum Factor of Safety of 3. 
Foundations should bear on the stiff or better residual soil, or newly placed engineered fill. 

If soft/wet soil conditions are encountered during foundation excavations, the soil should be 
undercut to stiff or better residual soils. If excessive undercutting (2 feet or greater) is 
encountered during foundation undercutting, a CSI Geotechnical Engineer should be consulted 
prior to additional undercuts. Backfill should then consist of dry DGA (with possible geogrid 
stabilization) or flowable fill (greater than 300 psi). 

Additional design considerations for spread foundations bearing directly on stiff or better 
residual soil or newly placed fill are outlined as follows: 

• Design all footings with a minimum 24 inches width; 

• All footing bottoms (interior and exterior) should bear at least 36 inches below finished 
exterior grading (due to encountered swelling expansive soils); 
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• Do not use thickened slab sections or turned-down edges to support load bearing walls; 

• Include control joints at suitable intervals in the walls of structures and in areas where 
changes in support from native soil to fill are anticipated, to help accommodate 
differential foundation movements. 

A detailed settlement analysis was beyond the scope of this exploration. However, based on the 
expected structural loads, the anticipated behavior of soil types encountered during field 
activities, and our experience with similar projects, we expect that total settlements will not 
exceed 1-inch, and that differential settlements will not exceed ½-inch along continuous footing 
distances of 30 feet or less. We recommend the structures be designed to accommodate these 
magnitudes of total and differential settlements. Please note that there were zones of soft/wet 
soils. If any pockets of the soft/wet zones are encountered during foundation excavations, they 
should be remediated during the excavation. Lateral resistance for sliding should be considered 
0.3. 

1 OB SHALLOW FOUNDATIONS ON SOIL - CONSTRUCTION NOTES 

Any soils can lose strength if they become wet, so we recommend the foundation subgrades be 
protected from exposure to water. For foundation construction, we also recommend the 
following procedures. 

• For soils that will remain exposed overnight or for an extended period of time, place a 
"lean" concrete mudmat over the bearing areas. The concrete should be at least 4 
inches thick. Flowable fill concrete or low-strength concrete is suitable for this cover, as 
conditions allow. 

• Disturbed soil should be removed prior to foundation concrete placement; 

• Foundation bearing conditions should be benched level; 

• Areas loosened by excavation operations should be recompacted prior to reinforcing 
steel placement; 

• Loose soil, debris, and excess surface water should be removed from the bearing 
surface prior to concrete placement; 

• Retain a CSI geotechnical engineer to observe all foundation excavations and provide 
recommendations for treatment of any unsuitable conditions encountered. 

1 0C FOUNDATIONS ON GEOPIER IMPROVED SOIL 

Geopier improved soil elements increases the bearing capacity of the soil as well as controls 
settlement given the soft/wet/silty conditions observed across the site. Any elements that have 
heavy loading, or particular settlement concerns such as large mat foundations should be 
constructed over geopier reinforced soil to reduce the chances of settlement induced damage. 
Geopiers increase lateral stresses in the soils surrounding the piers by producing significant 
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lateral pre-straining and pre-stressing of the soils through a high energy compaction process. 
The elements are constructed by excavating drilled shafts which are between 24 and 36 inches 
in diameter. Well graded aggregate is placed into the excavation in approximately 1 foot thick 
lifts. A vertical impact ram is then driven down into the top of the aggregate, which densities the 
aggregate vertically and forces the aggregate laterally into the surrounding soil matrix. The 
installation process is summarized in the following Figure 9: 

Step 1: Excavate drilled shaft to design depth* 
Step 2: Place aggregate Into excavation 
Step 3: Compact aggregate into 1 foot or less lifts 
Step 4: Continue steps 2 and 3 until bottom of foundation elevation is reached 

*Please note that If large hard objects such as boulders or concrete from previously razed 
structures Is encountered, the Geopler ... contractor will likely require remediation of the soils 
before Installation of the Geopler• can be performed. 

Figure 9: Typical Geopier™ Installation Process 

Shallow spread foundations bearing on Geopier™ remediated soil are suitable for the proposed 
project. Shallow spread footings (continuous, isolated, or combination thereof) may be sized 
using a maximum allowable bearing pressure of 4,000 to 5,000 pounds per square foot (psf). 
This design value should be confirmed by Geopier™ before the foundation designs are 
finalized. 

Additional design considerations for project foundations are outlined as follows: 

• Design all footings with a minimum 24 inches width; 

• All footing bottoms should bear at least 36 inches below finished exterior grading (Due to 
expansive soils observed on site); 

• Include control joints at suitable intervals in the walls of structures to help accommodate 
differential foundation movements. 

10D GEOPIERTM REMEDIATED - CONSTRUCTION NOTES 

Any material can lose strength if they become wet, so we recommend the foundation subgrades 
be protected from exposure to water. For foundations construction, we also recommend the 
following procedures: 

• Disturbed material should be removed prior to foundation concrete placement; 
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• Foundation bearing conditions should be benched level; 

• Areas loosened by excavation operations should be recompacted prior to reinforcing 
steel placement; 

• Loose material , debris, and excess surface water should be removed from the bearing 
surface prior to concrete placement; 

• Retain a CSI geotechnical engineer to observe all foundation excavations and provide 
recommendations for treatment of any unsuitable conditions encountered. 

1 OE MAT FOUNDATIONS BEARING ON SOIL 

We recommend any large mat foundations with loads greater than 1,000 psf be constructed 
over Geopier improved soil to lower the risk of settlement related issues. For a mat foundation 
bearing on stiff residual soil or new soil fill , we recommend a design maximum allowable bearing 
pressure of 2,500 psf be used for mat foundation design with a Factor of Safety of 3.0. We also 
recommend a k-value (modulus of subgrade reaction) value of 100 pounds per square inch per 
inch (pci) for the design of the mat foundations. The edges of the mat foundation should bear at 
least 36 inches below finished exterior grading (because of the swelling expansive soils). A 
allowable coefficient of friction for sliding of 0.3 (with a Factor of Safety of 1.5) can be used 
when the foundation concrete is poured directly on soil. 

1 OF MAT FOUNDATIONS ON SOIL - CONSTRUCTION NOTES 

Any soils can lose strength if they become wet, so we recommend the foundation subgrades be 
protected from exposure to water. For foundation construction, we also recommend the 
following procedures. 

• For soils that will remain exposed overnight or for an extended period of time, place a 
"lean" concrete mudmat over the bearing areas. The concrete should be at least 4 
inches thick. Flowable fill concrete or low-strength concrete is suitable for this cover, as 
conditions allow; 

• Disturbed soil should be removed prior to foundation concrete placement; 

• Foundation bearing conditions should be benched level; 

• Areas loosened by excavation operations should be recompacted prior to reinforcing 
steel placement; 

• Loose soil, debris, and excess surface water should be removed from the bearing 
surface prior to concrete placement; 

• Do not use of an open graded crushed stone (such as No. 57 stone) as structural fill for 
this project; 
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• Retain a CSI geotechnical engineer to observe all foundation excavations and provide 
recommendations for treatment of any unsuitable conditions encountered. 

1 OG DRILLED SHAFT FOUNDATIONS 

The following sections provide design and construction recommendations for drilled shaft 
foundations. After the grading plan has been developed, applicable soil depths and depths to 
top of rock should be interpolated using our data and proposed final grades. 

Design Considerations for Rock-Bearing Foundations 

The drilled shafts may be sized for an allowable end-bearing pressure of 40,000 pounds per 
square foot (40 ksf) for drilled shafts bearing on siltstone bedrock. This allowable bearing 
pressure is based on the assumption that the bearing material for each drilled shaft will be 
observed, evaluated with a test hole, and approved by a CSI geotechnical engineer. The drilled 
shafts should bear at least 2 feet into siltstone bedrock (rock socket) for end-bearing 
performance under gravity loading conditions. Please note that we did not encounter any mud 
seams, void spaces, and core water loss during coring rock activities. Thus, competent bedrock 
would be defined as rock below any encountered mud seam or void space. We recommend a 
minimum drilled shaft diameter of 30 inches be used in the design to allow down-hole inspection 
of the bedrock. Table 6 presents our recommended LPILE design parameters. 

0 - 2.0 

2.0 -varies 
(Residual 

Soil) 

varies+ 
(Bedrock) 

NOTES: 

Ignore 

200 

5,000 

Table 6. Drilled Shaft Design Parameters (LPILE) 

Ignore Ignore Ignore Ignore Ignore 

N/A 1,000 1,400 0.01 100 

40,000 10,000 549,000 NIA N/A 

1. The above table assumes unit weights of 120 pcf and 140 pcf for the encountered soil 
overburden and bedrock, respectively; 

2. The upper 2 feet of overburden soil at each location should be ignored due to desiccation. 

Additional design considerations for drilled shaft foundations are as follows: 
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• Skin friction can be applied to resist the uplift by multiplying the side surface area by the 
full skin friction value and applying the appropriate factor of safety. Neglect the upper 2 
feet of the soil overburden for the skin friction calculation; 

• Neglect the upper 2 feet of the bedrock (rock socket) for all resistance calculations; 

• The allowable uplift capacity of the drilled shaft should be no more than 2/3 of the 
allowable shaft resistance for axial loading; 

• Perform lateral load analyses using the geotechnical parameters provided above. These 
parameters may be used to perform analyses using LPILE. Some of the parameters may 
not be required, depending on the version of the program being used. Lateral capacity 
analysis for foundation elements was beyond the scope of our services and have not 
been conducted. Rock socket depths as shown in this report may need to be adjusted 
depending on the lateral capacity requirements or poor quality bedrock; 

Rock Excavation 

The amount of rock excavation in drilled shafts can have a major impact on the final cost of 
installed foundations. CSl's experience indicates general drilled shaft construction and 
delineation of "rock" in the excavation is greatly facilitated if suitable drilling equipment is used. 
The use of a drill capable of producing at least 500,000 inch ·pounds of torque and 35,000 
pounds of downward force is recommended. Additionally, CSI recommends that rock be defined 
as material which cannot be penetrated by a heavy duty earth auger with hardened teeth at a 
rate in excess of 3 inches per minute. 

1 OH DRILLED SHAFT FOUNDATIONS - CONSTRUCTION NOTES 

General Considerations for Construction of Drilled Shafts 

• Provide a minimum drilled shaft diameter of 30 inches to reasonably enter the drilled 
shaft excavation for cleaning, bottom preparation and inspection; 

• Clean the foundation bearing area so it is nearly level or suitably benched and is free of 
ponded water or loose material; 

• Install a temporary protective steel casing to prevent sidewall collapse, prevent 
excessive mud and water intrusion, and to allow workers to safely enter, clean and 
inspect the drilled shaft; 

• Make provisions for groundwater removal from the drilled shaft excavation. Groundwater 
flow may require the use of special procedures to achieve a satisfactory foundation 
installation. Concrete placement may require the use of a tremie pipe or concrete 
pumping equipment; 

• Clean the socket "face" prior to concrete placements. Cleaning will require hand 
cleaning or washing if mud smear forms on the face of the rock. A CSI geotechnical 
engineer should approve the rock socket surface prior to concrete placement. 
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101 DRILLED SHAFT FOUNDATIONS - INSTALLATION MONITORING 

It is recommended that the drilled shaft construction be observed by a CSI geotechnical engineer. 
The observation should address the following items: 

• Top location within tolerances; 

• Correct plan dimensions; 

• Plumbness within tolerances; 

• Materials excavated agree with borings; 

• Statement of bottom cleanliness; 

• Construction procedure. 

Drilled shafts with diameters of 30 inches or greater are large enough to allow a down-hole 
inspection of the bearing conditions. At least one, 1 %- to 2-inch diameter probe hole must be 
drilled at least two times the shaft diameter (5 feet minimum) into the bedrock for each drilled 
shaft due to the possibility of voids or mud seams in the limestone bedrock. These probe holes 
are usually drilled with a pneumatic percussion drill. Larger diameter probe holes will be allowed; 
however, they will require filling to the bottom of the drilled shaft elevation with high strength, non
shrink grout. 

A CSI geotechnical engineer will check the probe hole using a hooked-end steel feeler rod to 
assess the rock continuity. If this check indicates a void or a discontinuous/compressible seam in 
the bedrock, the drilled shaft should be excavated deeper. Additional probe holes may be required 
by the CSI geotechnical engineer if the results indicate inconsistent bedrock conditions. In these 
cases, the side friction will need to be calculated. A side friction of 5,000 psf (pounds per square 
foot) may be used to calculate the generated side friction to support the specific axial load. 
Significant deviations from the specified or anticipated conditions should be reported to the 
owner's representative and to the foundation designer. 

11 SEISMIC SITE CLASSIFICATION 

The latest edition of the Kentucky Building Code (KBC) was reviewed to determine the Site 
Seismic Classification. Based on our review of geologic data, our experience, and subsurface 
conditions encountered, and the measured shear wave velocity values (Vs = 2,125 ft/s) collected 
in our borings, we recommend a Seismic SITE CLASS "C" for foundations bearing on residual 
soils or new soil fill . We recommend a Seismic SITE CLASS "B" for rock bearing foundations 
socketed into bedrock. 

A detailed geotechnical earthquake engineering analysis was not performed since it was beyond 
the scope of our authorized work. However, based on a review of published literature and our 
experience with similar subsurface conditions, we believe the potential for slope instability, 
liquefaction, and surface rupture due to faulting or lateral spreading resulting from earthquake 
motions is low. However, this potential could be elevated during wet periods of the year unless 
adequate drainage is provided. 
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12 GRADE SUPPORTED SLABS 

A grade supported floor slab is suitable for the proposed structures provided all new fill is placed 
as recommended in this report and observed by CSI. We recommend 2 feet of select fill within the 
structure footprint (plus a horizontal margin of 5 feet) - OR- lime treat the subqrade. We 
recommend a Modulus of Subgrade Reaction (k-va/ue) of 100 pci for the subgrade construction 
material for the slab areas. Additionally, all soils (residual or new fill) must pass a level of 
proofrolling recommended by a CSI geotechnical engineer. 

The following features are recommended as part of the concrete slab construction: 

• Provide isolation joints between the slab and columns along footing supported walls; 

• Do not use thickened slab sections or turned-down edges to support load bearing walls; 

• Adequate joint patterns (ACI and ICC guidelines) should be used to permit slab 
movement due to normal settlement, normal subgrade disturbance and material 
expansion/contraction; 

• Place a minimum of 4 inches of compacted dense graded crushed stone beneath the 
slab to provide a working base. The actual thickness of the crushed stone layer should 
be based on design requirements; 

• Keep the crushed stone or gravel moist, but not wet, immediately prior to slab concrete 
placement to minimize curling of the slab due to differential curing conditions between 
the top and bottom of the slab; 

• Retain CSI to review the actual subgrade conditions prior to slab construction and make 
recommendations for any unsuitable conditions encountered. 

Note: Slab subgrade conditions are also considered earthwork areas and the recommendations 
contained in the Earthwork section of the report. See Section 8 of this report for specific details. 

13 LATERAL EARTH PRESSURES 

We have not been informed if any retaining walls or below grade structures are part of the 
project at the time of this report. If present, these walls or structures will be subjected to lateral 
earth pressures due to the backfill behind them. Retaining walls should be designed to provide 
sufficient drainage at the rear of the wall to relieve hydrostatic pressure. Additionally, we offer 
the following design criteria for each of the specific wall types: 

• We recommend the walls be backfilled using a compacted, open-graded, granular material 
such as No. 57 stone. The granular material should be clean and free draining. To utilize the 
following granular material earth pressure values, the granular material must occupy a 
minimum backfill zone of 1/s the height of the wall between the back face of the wall and the 
soil backfill. This minimum 2 foot wide zone starts at the base of the wall and extends the 
height of the wall to the finished subgrade elevation. 

Gas RECIP Engine Plant • Liberty, KY 
CS/ Project Number LX240063 

July 17, 2024 
37of41 



"'1~\NG s~ /.. . 
~ , 
0 ~ . 
<.) ~ . . 
•✓ Q 

~ ('()RPO~ ~, 

• The No. 57 stone backfill zone should be drained using a perforated pipe placed near the 
base of the foundation . The perforated pipe should be placed at the lowest elevation 
where water would accumulate. The perforated pipe should be directed through a solid pipe 
to daylight, to the storm sewer system, or to a sump/sump pump system; 

• A geotextile material (i.e. - filter fabric) must be used as a separator between the 
granular backfill material and the surrounding soils to prevent soil piping. Please note that 
the fabric is not required in the structure footprint where granular material is utilized for 
structural fill. 

The following table presents granular backfill , earth pressure design parameters for Equivalent 
Hydrostatic Pressures (EHP) and Earth Pressure coefficients. The values given assume the 
backfill surface is level, the backfill is drained, the zone of backfill conforms to the minimum 
zone size given above, and no surcharge is placed on the backfill. No. 57's are suggested, and 
the following EHP values assume a unit weight value of 100 pcf. 

Table 7. Granular Material Equivalent Hydrostatic Pressures (EHP) 
and Earth Pressure Coefficients 

Active 30 Ka= 0.30 

At Rest 50 Ko= 0.50 

Passive 300* Kp = 3.00 

*unfactored 

In the event a son backfill is used for structures (such as vaults), the following table presents 
soil backfill, earth pressure design parameters for Equivalent Hydrostatic Pressures (EHP) and 
Earth Pressure coefficients. The values given assume the backfill surface is level, the backfill is 
undrained, and no surcharge is placed on the backfill. The soil , and the following EHP values 
assume a unit weight value of 125 pcf. 

Table 8. Soil Material Equivalent Hydrostatic Pressures (EHP) and 
Earth Pressure Coefficients 

Active 49 Ka= 0.39 

At Rest 70 Ko= 0.56 

Passive 224* Kp = 1.79 

*unfactored 

All temporary slopes should be in compliance with OSHA and any other applicable safety 
regulations. During construction, temporary slopes should be regularly evaluated for signs of 
movement or unstable conditions. Soil slopes should be covered for protection from rain , and 
surface runoff should be diverted away from the slopes. 
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14 PAVEMENT RECOMMENDATIONS 

We were not supplied expected traffic loadings for this project. Based on our experience with 
similar projects, we expect that the traffic in the light-duty pavement areas will be limited 
primarily to automobiles. Delivery trucks and an occasional garbage trucks are expected for 
heavy-duty pavement areas. We also expect light duty pavement will be limited to parking stalls, 
while heavy duty pavement will be utilized for entrances/exits and drive lanes. Please refer to 
the recommendations contained in the Earthwork section of this report for subgrade preparation. 
Again, we do not expect lime stabilization or select fill will be used in pavement areas due to the 
cost. 

Adequate soil/subgrade support is critical for any pavement area. Please refer to the 
recommendations contained in the Earthwork section of this report for subgrade preparation. 
Also, prior to stone base placement, areas to be paved with asphalt must be proofrolled at the 
direction of CSI. Soft or wet areas not "passing" proof roll criteria at that time must be stabilized 
at our direction. 

Adequate drainage and slope of the pavement subgrade and pavement section should be 
provided to promote adequate drainage. Edges of the pavement should be provided a means of 
water outlet by extending the aggregate base course through to side ditches or providing drain 
pipes and weep holes at catch basin walls. 

The following pavement recommendations are based on our experience with similar materials 
and loading conditions. The recommendations are based on the assumption that the soil 
subgrade will be compacted and/or remediated according to the recommendations contained in 
this report. 

14A ASPHALT PAVEMENT 

Typically, pavement design is based on supplied traffic loads and California Bearing Ratio (CBR) 
values. We understand the truck access areas must be capable of supporting 100,000 
equivalent, 18-kip axle loads. Our laboratory testing indicated CBR value of 6.7 and 6.9 percent 
for the on-site soils. Thus, we used a CBR value of 6 for our pavement design calculations. 
Additionally, we recommend a Resilient Modulus (Mr) value of 7,200 psi. Generalized pavement 
designs for light duty and heavy duty pavement are given in Table 7 and Table 8. 

Table 9. Light Duty Asphalt Pavement Section 

i-... - .. - - -
- el•J • _.,_• I•••- • • 

Bituminous Surface Course 1.5 

Bituminous Binder Course 1.5 

Dense Graded Aggregate (DGA)* 8.0* 

*DGA to be placed in 6 inch thick maximum, compacted lifts 
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Table 10. Heavy Duty Asphalt Pavement Section 

I: .. -- - - - ,_ -
l(lli1) - - - .... • .. ., ... --

Bituminous Surface Course 1.5 

Bituminous Binder Course 3.5 

Dense Graded Aggregate (DGA)* 10.0* 

*DGA to be placed in 6 inch thick maximum, compacted lifts 

The dense graded aggregate (DGA) should be placed and compacted in accordance with 
Kentucky Department of Highways Standard Specifications, latest edition. The asphalt should 
be mixed, placed, and compacted in accordance with Kentucky Department of Highways 
Standard Specifications, latest edition. It is common practice to place the base stone and binder 
course prior to completion of construction without placing the surface course. It should be noted 
that repeated passes of heavily loaded construction traffic on the binder course will decrease 
the service life of your pavement. 

14B RIGID PAVEMENT (CONCRETE) 

We anticipate reinforced concrete pavement will be used in areas where the pavement is 
subjected to high stresses may be part of the project design. Prior to stone base placement, we 
recommend an additional heavy proofroll of the subgrade be performed to verify subgrade 
conditions. Recommendations for undercutting/repair of the subgrade can be made at that time 
by a CSI geotechnical engineer. 

Again, no expected traffic loadings were supplied to us for this project. As with the concrete 
slab-on-grade recommendations, we recommend a Modulus of Subgrade Reaction (k-va/ue) of 
100 pci for material underlying the concrete pavement areas. As such, we recommend a 
minimum DGA thickness of 8 inches beneath the new concrete pavement and a minimum 
concrete thickness of 8 inches for new pavement areas. We also recommend that the concrete 
pavement be reinforced with heavy welded wire fabric or reinforcing steel. For dumpster pads 
and refuse container pads, the concrete pads should be large enough to accommodate both the 
refuse container and all axles of the truck. 

15 NOTES ON THE REPORT AND RECOMMENDATIONS 

We recommend that this complete report be provided to the various design team members, the 
contractors and the project Owner. Potential contractors should be informed of this report in the 
"Instructions to Bidders" section of the bid documents. A geotechnical exploration, such as the 
one we performed, uses widely spaced borings to attempt to model the subsurface conditions at 
the site. Because no exploration contains complete data or a complete model, there is always a 
possibility that conditions between borings will be different from those at specific boring 
locations. Thus, it is possible that some subsurface conditions will not be as anticipated by the 
project team or contractor. If this report is included or referenced in the actual contract 
documents, it shall be explicitly understood that this report is for informational purposes 
only. CSI shall not be responsible for the opinions of, or conclusions drawn by, others. 
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It has been our experience that the construction process often disturbs soil conditions and this 
process, no matter how much experience we use to anticipate construction methodology, is not 
completely predictable. Therefore, changes or modifications to our recommendations are likely 
needed due to these possible variances. Experienced CSI geotechnical personnel should be 
used to observe and document the construction procedures and the conditions encountered. 
Unanticipated conditions and inadequate procedures should be reported to the design team 
along with timely recommendations to solve the problems created. We recommend that the 
Owner retain CSI to provide this service based upon our familiarity with the project, the 
subsurface conditions and the intent of our recommendations. 

This report is based on the supplied project information, the subsurface conditions observed at 
the time of the report, and our experience with similar conditions. As such, it cannot be applied 
to other project sites, types, or combinations thereof. If the Project Information section in this 
report contains incorrect information or if additional information is available, you should convey 
the correct or additional information to us and retain us to review our recommendations. Our 
recommendations may then require modification. 

No section or portion of this report (including Appendix information) can be used as a stand 
alone article to make distinct changes or assumptions. The entire report and Appendix should 
be used together as one resource. 

While this report deals with samples of subsurface materials and some comments on water 
conditions at the site, no assessment of site environmental conditions or the presence of 
contaminants were performed. 

We wish to remind you that our exploration services include storing the soil and rock core 
samples collected and making them available for inspection for 30 days. The soil and rock core 
samples are then discarded unless you request otherwise. Please inform us if you wish to keep 
any of the obtained samples. 

Gas RECIP Engine Plant • Liberty, KY 
CS/ Project Number LX240063 

July 17, 2024 
41 of41 
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APPENDIX 

Site Location Plan 

Boring and Sounding Location Plan 
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Boring Logs 

Field Testing Procedures 

Summary of Lab Testing Table(s) and Lab Testing Sheets 

Laboratory Testing Procedures 

Geophysical Survey 



Site Location Plan adapted from USGS Liberty,KY and Ellisburg, KY, Kentucky Topographic Quadrangle map (dated 1952 with Photo Revision in 
1987), with further adaptation by CSI personnel. 
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Boring Location Plan adapted from provided Aerial View, dated June 4, 2024, and aerial imagery, with further adaptation by CSI personnel. 
1-----.--.---•E,.le_,v,.ati ons were determined using Real Time Kinematic Differenti al GPS referencing the KYCORS network. 
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Geotechnical Boring Information Sheet 

Sample Type Symbols Definitions 

Splitspoon (SPT)  

Shelby Tube 

Grab 

Auger Cuttings 

Rock Core 

Surface Symbols 
Topsoil 

Asphalt 

Concrete 

Lean Clay 

Fat Clay 

Glacial Till

Sandy Clay 

Silt 

Elastic Silt 

Lean Clay to Fat Clay 

Gravelly Clay 

Sandy Silt 

Gravelly Silt 

Sand 

Gravel 

Fill 

Limestone 

Sandstone 

Shale/Siltstone 

Weathered Rock 

Samples Strength Descriptors 
Cohesive Soils: N 

Very Soft 0-1 
Soft 2-4 
Firm 5-8 
Stiff 9-15 
Very Stiff 16-30 
Hard 31+ 
Non-cohesive Soils: 

Very Loose 0-4 
Loose 5-10 
Firm 11-20 
Very Firm 21-30 
Dense 30-50 
Very Dense 51+ 

SPT-"Splitspoon" or standard penetration test.  Blow counts are number of drops required 
for a 140 lb hammer dropping 30 inches to drive the sampler 6 inches. 

N-value is the addition of the last two intervals of the 18-inch sample. 

Shelby tubes are often called "undisturbed samples".  They are directly pushed into the 
ground, twisted, allowed to rest for a small period of time and then pulled out of the 
ground.  Tops and bottoms are cleaned and then sealed. 

Sample classification is done in general accordance with ASTM D2487 and 2488 using the 
Unified Soil Classification System (USCS) as a general guide. 

Soil moisture descriptions are based on the recovered sample observations.  The 
descriptors are dry, slightly moist, moist, very moist and wet.  These are typically based 
on relative estimates of the moisture condition of a visual estimation of the soils optimum 
moisture content (EOMC).  Dry is almost in a "dusty" condition usually 6 or more percent 
below EOMC. Slightly moist is from about 6 to 2 percent below EOMC at a point at which 
the soil color does not readily change with the addition of water.  Moist is usually 2 
percent below to 2 percent above EOMC and the point at which the soil will tend to begin 
forming "balls" under some pressure in the hand.  Very moist is usually from about 2 
percent to 6 percent above EOMC and also the point at which it's often considered 
"muddy".  Wet soil is usually 6 or more percent above EOMC and often contains free water 
or the soil is in a saturated state. 

Silt or Clay is defined at material finer than a standard #200 US sieve (<0.075mm) Sand is 
defined as material between the size of #200 sieve up to #4 sieve. Gravel is from #4 size 
sieve material to 3".  Cobbles are from 3" to 12".  Boulders are over 12". 

Rock hardness is classified as follows: 
Very Soft: Easily broken by hand pressure 

Soft: Ends can be broken by hand pressure; easily broken with hammer 

Medium: Ends easily broken with hammer; middle requires moderate blow 

Hard: Ends require moderate hammer blow; middle requires several blows 

Very Hard: Many blows with a hammer required to break core 

Rock Quality Designation (RQD) is defined as total combined length of 4" or longer pieces 
of core divided by the total core run length; defined in percentage. 

Water or cave-in observed in borings is at completion of drilling each boring unless 
otherwise noted. 

Strata lengths shown on borings represents a rough estimate. Transition may be more 
abrupt or gradual.  Soil borings are representative of that estimated location at that time 
and are based on recovered samples.  Conditions may be different between borings and 
between sample intervals.  Boring information is not to be considered stand alone but 
should be taken in context with comments and information in the geotechnical report and 
the means by which the borings are logged, sampled and drilled. 

Consulting Services Incorporated 
/(;,1GT21 _ /28,69,//( _ C,1C,11AT,



BORING LOG 

BORING: B-1 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

946 

944 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 6 inches 
Residual Soil • STIFF with VERY 
STIFF zone, gray, with orange 

mottling, with silt, moist 

Residual Soil • STIFF, brown, 
with silt, chert fragments, black 

oxide nodules, and sand, wet 

WEATHERED ROCK 
Auger Refusal at 16.0 feet 
Begin Coring at 16.0 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 
thin lenses of limestone, chert, 
few shale lenses starting at 24 

feet, and few quartzite 
inclusions starting at 31 feet 

Weather: Cloudy, 60's 
•Elevation (ft): 973.6 

Date Started: 4/ 1 / 24 
Date Completed: 4/ 1/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

5-5-5 
(10) 

6-10-10 
(20) 

4-8-11 
(19) 

14-50/ 1'' 

5-6-6 
(12) 

2-4-10 
(14) 

4-8-50/ 0" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

6 

18 

18 

5 

0 

12 

8 

56 

60 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"' > 

V 3:~ 
1l'i? 

Remarks 

Dry upon completion of 
soil augering 

No core water loss 
observed 

REC (%)· 93 
RQD (%) • 65 

REC(%) - 100 

RQD (%) • 88 

REC(%) - 100 

RQD (%) • 90 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 
(continued) 

B-1 page 1 of2 



BORING LOG 

BORING: B-1 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X Auger Refusal at 16.0 feet X X 
X X Begin Coring at 16.0 feet X X 

942 X X 
32 X X 

X X SILTSTONE • light gray to X X 
X X greenish gray, with few fossils, 

940 X X 
X X thin lenses of limestone, chert, 34 X X 
X X few shale lenses starting at 24 
X X 
X X feet, and few quartzite 

938 X X 
36 X X inclusions starting at 31 

X X feet(continued) X X 
X X 

936 X X 
X X 38 X X 
X X 
X X 
X X 

934 X X 
40 X X 

X X 
X X 

932 Coring Terminated at 41.0 feet 
42 

930 
44 

928 
46 

926 
48 

924 
50 

922 
52 

920 
54 

918 
56 

916 
58 

914 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 60's 
•Elevation (ft): 973.6 

Contractor: Strata Group 

Drill Rig: CME-550 
Method: SFA Date Started: 4/ 1 / 24 

Date Completed: 4/ 1/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

60 

60 

LL PL Pl Remarks 

REC(%) - 100 
RQP (%) • 100 

REC(%) - 100 
RQP (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-1 page 2 of2 



BORING LOG 

BORING: B-2 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

966 

%4 

%2 

%0 

958 

956 

954 

952 

950 

948 

946 

944 

942 

940 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

LX240063 

Description 

Topsoil - 18 inches 

Residual Soil - gray, with 
orange mottling, silt, black 

oxide nodules, and chert 
fragments starting at 2. 5 feet, 

damp to wet 

Residual Soil - orange, with 
chert fragments, sand, silt, wet 

WEATHERED ROCK 
Auger Refusal at 10.5 feet 

Weather: Cloudy, 60's 
•Elevation (ft): 967.8 

Date Started: 4/2/ 24 

Date Completed: 4/ 2/24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

4-4-4 
(8) 

3-7-29 
(36) 

12-14-14 
(28) 

5-5-7 
(12) 

4-50/ 4" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

8 19.1 

16 14.4 

18 30.5 

16 67.3 

4 33.9 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "' > 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

48 

68 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-2 page 1 of 1 



BORING LOG 

BORING: B-3 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

970 

%8 

%6 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

946 

944 

942 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 10 inches 
Till Zone - 26 inches 

Residual Soil • VERY STIFF, 
gray, with orange mottling, silt, 

chert fragments, black oxide 
nodules, moist 

WEATHERED ROCK 
Auger Refusal at 14.5 feet 
Begin Coring at 14.5 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 
thin lenses of lime stone, chert, 

some sha le partings at 29.5 
feet, and some quartzite 

inclusion at 32 feet 

Weather: Cloudy, 60's 
•Elevation (ft): 970.8 

Date Started: 4/2/24 
Date Completed: 4/2/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-3-5 
(8) 

4-3-5 
(8) 

5-7-10 
(17) 

7-10-15 
(25) 

5-9-8 
(17) 

7-9-12 
(21) 

50/ 1'' 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 

14 

18 

6 

8 

18 

59 

60 

59.5 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"' > 

V 3:~ 
1l'i? 

Remarks 

Dry upon completion of 
soil augering 

No core water loss 
observed 

REC (%)· 98 
RQD (%) • 98 

REC (%) · 100 
RQD (%) • 100 

REC (%)· 99 
RQD (%) • 88 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 
(continued) 

B-3 page 1 of2 



BORING LOG 

BORING: B-3 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X Auger Refusal at 14.5 feet 
940 

X X 
X X Begin Coring at 14.5 feet X X 
X X 

32 X X 
X X SILTSTONE • light gray to 

938 X X 
X X greenish gray, with few fossils, X X 

34 
X X thin lenses of lime stone, chert, 
X X 

936 
X X some sha le partings at 29.5 
X X 
X X feet, and some quartzite 
X X 

36 X X inclusion at 32 feet(continued) 
X X 

934 X X 
X X 
X X 

38 X X 
X X 

932 
X X 
X X 
X X 

40 Coring Terminated at 39.5 feet 

930 

42 

928 

44 

926 

46 

924 

48 

922 

50 

920 

52 

918 

54 

916 

56 

914 

58 

912 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 60's 

•Elevation (ft): 970.8 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA Date Started: 4/2/ 24 

Date Completed: 4/ 2/24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 
LL PL Pl Remarks 

56.5 
REC (%) · 94 

RQD (%) - 94 

60 
REC (%) · 100 

RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-3 page 2 of2 



BORING LOG 

BORING: B-4 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

974 

2 

9TI 

4 

970 

6 

%8 

8 

966 

10 

964 

12 

%2 

14 

960 

16 

958 

18 

956 

20 

954 

22 

952 

24 

950 

26 

948 

28 

946 

LX240063 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

FAT CLAY (CH) • VERY STIFF, 
orange, with gray mottling, silt, 

moist to wet 

ELASTIC SILT (MH) • STIFF, 
orange, with gray mottling, wet 

ELASTIC SILT (ML) • VERY STIFF 
to STIFF, dark brown, with sand, 

silt, black oxide nodules, 
weathered rock fragments, wet 

WEATHERED ROCK 
Auger Refusal at 20.2 feet 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 50's 
•Elevation (ft): 975.1 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/3/24 

Date Completed: 4/3/24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

2-2-4 
(6) 

3-7-10 
(17) 

7-9-10 
(19) 

3-5-7 
(12) 

3-5-7 
(12) 

3-6-12 
(18) 

6-5-4 
(9) 

1-50/ 1'' 

>--. g 0 ... 
0 a,-

0 C: LL PL Pl ~ 
.., a, 

Remarks ~:::.. u "'> 
~ 

V 3:~ 0::: 1l'i? 

18 23.3 38 22 17 84 

16 21.9 56 26 30 89 

18 43.5 

~ 
Water on observed tools 

18 38.5 70 36 34 92 at 6.8 feet 

18 42.1 

18 41.1 64 36 28 68 

10 28.4 

0 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-4 page 1 of 1 



BORING LOG 

BORING: B-5 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

978 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
Till Zone - 22 inches 

FAT CLAY (CH)· VERY STIFF to 
FIRM with STIFF zone, orange, 
with gray mottling, silt, and 
sandy chert zone at 6.5 to 8 

feet, moist to wet 

Auger Refusal at 23.2 feet 
Begin Coring at 23.2 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 
thin lenses of limestone, chert, 
and some quartzite inclusions 

Weather: Cloudy, 50's 
•Elevation (ft): 978.3 

Date Started: 4/3/24 
Date Completed: 4/4/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-3-4 
(7) 

6-9-11 
(20) 

5-9-12 
(21) 

6-8-10 
(18) 

2-5-3 
(8) 

3-5-4 
(9) 

3-4-2 
(6) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

18 20.7 

16 

18 

18 27.7 

18 44.8 

0 

0 

51 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 11.0 feet 

No core water loss 
observed 

REC (%)· 85 
RQD (%) • 85 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 
(continued) 
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BORING LOG 

BORING: B-5 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

948 X X Auger Refusal at 23.2 feet X X 
X X Begin Coring at 23.2 feet X X 
X X 

32 X X 
946 X X SILTSTONE • light gray to X X 

X X greenish gray, with few fossils, X X 

34 
X X thin lenses of limestone, chert, 

944 X X 
X X and some quartzite 
X X 
X X inclusions(continued) 
X X 

36 X X 
942 X X 

X X 
X X 
X X 

38 X X 

940 X X 
X X 
X X 
X X 
X X 

40 X X 
938 X X 

X X 
X X 
X X 

42 X X 

936 X X 
X X 
X X 
X X 
X X 

44 X X 
934 X X 

X X 
X X 
X X 

46 X X 

932 X X 
X X 
X X 
X X 
X X 

48 X X 
930 Coring Terminated at 48.2 feet 

928 
50 

926 52 

924 
54 

922 56 

920 58 

LX240063 

Weather: Cloudy, 50's 

•Elevation (ft): 978.3 

Date Started: 4/ 3/ 24 

Date Completed: 4/4/ 24 

Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

58.5 

60 

58 

60 

PL 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

RQD (%) • 87 

REC (%) · 100 
RQD (%) • 95 

REC (%) · 97 
RQD (%) • 87 

REC (%) · 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-5 page 2 of2 



BORING LOG 

BORING: B-6 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

790 

788 

786 

784 

782 

780 

778 

776 

774 

m 

770 

768 

766 

764 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 10 inches 
Till Zone - 32 inches 

Residual Soil • VERY STIFF to 
STIFF, gray, with orange 
mottling, silt, and rock 

fragments, moist 

WEATHERED ROCK 
Auger Refusal at 17.1 feet 
Begin Coring at 17.1 feet 

SILTSTONE • light gray to 
greenish gray, with 4 inch 

quartz layer at 20.8 feet, thin 
layers of limestone and chert, 

and quartzite inclusions 

Weather: Cloudy, 50's 
•Elevation (ft): 791.8 

Date Started: 4/ 3/ 24 

Date Completed: 4/4/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-2-3 
(5) 

6-8-10 
(18) 

6-8-13 
(21) 

6-10-16 
(26) 

11-9-21 
(30) 

11-9-5 
(14) 

5-7-2 
(9) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

10 

18 

18 

18 

16 

18 

18 

60 

60 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"' > 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 11.1 feet 

No core water loss 
observed 

REC(%) - 100 
RQD (%) • 93 

REC(%) - 100 
RQD (%) • 87 

REC(%) - 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 
(continued) 
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BORING LOG 

BORING: B-6 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
(ft) (ft) 

760 32 

758 34 

756 36 

754 38 

752 40 

750 42 

748 44 

746 46 

744 48 

742 50 

740 52 

738 54 

736 56 

734 58 

LX240063 

Symbo 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Auger Refusal at 17.1 feet 
Begin Coring at 17.1 feet 

SILTSTONE • light gray to 
greenish gray, with 4 inch 

quartz layer at 20.8 feet, thin 
layers of limestone and chert, 

and quartzite 
inclusions(continued) 

Coring Terminated at 42.1 feet 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 50's 
•Elevation (ft): 791.8 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 3/ 24 

Date Completed: 4/4/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

60 

60 

LL PL Pl Remarks 

REC(%) - 100 
RQD (%) • 87 

REC(%) - 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-6 page 2 of2 



BORING LOG 

BORING: B-6A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

Sounding 

790 2 
Shelby Tube 

788 4 
Boring Terminated at 4.0 feet 

786 6 

784 8 

782 10 

780 12 

778 14 

776 16 

774 18 

m 20 

770 22 

768 24 

766 26 

764 28 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 50's 
•Elevation (ft): 791.8 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 3/ 24 

Date Completed: 4/4/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

24 

LL PL Pl Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-6A page 1 of 1 



BORING LOG 

BORING: B-7 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

974 2 

Description 

Topsoil - 6 inches 
Till Zone - 24 inches 

Residual Soil • VERY STIFF to 

9TI 4 
STIFF to FIRM, gray, with orange 

mottling, with silt, and rock 
fragments, moist 

970 6 

%8 8 

966 10 

964 12 

%2 14 

960 16 

958 18 

956 20 

954 22 Auger Refusal at 21. 9 feet 

952 24 

950 26 

948 28 

LX240063 

Weather: Cloudy, 50's 
•Elevation (ft): 975.8 

Date Started: 4/3/ 24 
Date Completed: 4/4/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-3 
(5) 

4-8-10 
(18) 

7-9-10 
(19) 

7-9-11 
(20) 

11-10-8 
(18) 

4-6-10 
(16) 

5-5-7 
(12) 

3-4-2 
(6) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 

18 

18 

16 

3 

16 

18 

0 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

... 
a,-.., a, 
"'> 3:~ 

Remarks 

Water on observed tools 
at 16.5 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-7 page 1 of 1 



BORING LOG 

BORING: B-8 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

9TI 

970 

%8 

%6 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

946 

944 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 6 inches 
Till Zone - 30 inches 

Residual Soil • STIFF, tan, with 
gray mottling, with silt, moist 

Residual Soil • STIFF with VERY 
STIFF zone, oragnge, with gray 

mottling, silt, and chert 
fragments starting at 6. 5 feet, 

moist 

Residual Soil • STIFF, brown, 
with silt, chert and weathered 

rock fragments, moist 
WEATHERED ROCK 

Auger Refusal at 13.8 feet 
Begin Coring at 13.8 feet 

SILTSTONE • light gray to 
greenish gray, few fossils, with 
some interbeded limestone and 

chert, quartzite inclusions 
starting at 28 feet 

Weather: Rainy, 60's 
•Elevation (ft): 972.3 

Date Started: 4/ 10/24 
Date Completed: 4/ 10/24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

WH·WH-2 10 

3.4.5 
18 (9) 

4-7-8 
18 (15) 

6-9-13 
10 (22) 

6-8-4 
16 (12) 

5-8-3 
(11) 18 

118 

118 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: Acker 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

~ 

Remarks 

WH = Weight of hammer 

Water on observed tools 
at 10.7 feet 

No core water loss 
observed 

REC (%)· 98 
RQD (%) • 98 

REC (%)· 98 
RQD (%) • 85 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-8 page 1 of2 



BORING LOG 

BORING: B-8 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

942 X X Auger Refusal at 13.8 feet X X 
X X Begin Coring at 13.8 feet X X 
X X 

32 X X 
940 X X SILTSTONE - light gray to X X 

X X greenish gray, few fossils, with X X 

34 
X X some interbeded limestone and 

938 X X 
X X chert, quartzite inclusions 
X X 
X X starting at 28 feet(continued) 
X X 

36 X X 
936 X X 

X X 
X X 
X X 

38 X X 

934 X X 
X X 
X X 
X X 
X X 

40 X X 
932 X X 

X X 
X X 
X X 

42 X X 

930 X X 
X X 
X X 
X X 
X X 

44 X X 
928 X X 

X X 
X X 
X X 

46 
X X 

926 X X 
X X 
X X 
X X 
X X 

48 X X 
924 X X 

X X 
X X 

922 
50 SHALE - greenish black, hard 

LIMESTONE - light gray, fine to 

52 medium grained, hard, with few 
920 fossils, siltstone laminations 

SHALE - greenish black, hard 

918 
54 Coring Terminated at 53.8 feet 

916 56 

914 58 

LX240063 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Rainy, 60's 
•Elevation (ft): 972.3 

Contractor: Strata Group 

Dri ll Rig: Acker 

Date Started: 4/ 10/ 24 Method: SFA 

Date Completed: 4/ 10/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

120 

118 

LL PL Pl Remarks 

REC (%) - 100 
RQD (%) - 88 

REC (%) - 98 
RQD (%) - 98 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-8 page 2 of2 



BORING LOG 

BORING: B-9 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. 
(ft) 

9TI 

2 
970 

4 
%8 

6 
966 

8 
964 

10 
%2 

12 
960 

14 
958 

16 
956 

18 
954 

20 
952 

22 
950 

24 
948 

26 
946 

28 
944 

Description 

Topsoil - 7 inches 
Till Zone - 29 inches 

FAT CLAY (CH)· VERY STIFF to 
STIFF to FIRM, brown, with 

some sand, chert fragments, 
and black oxide nodules, moist 

to wet 

WEATHERED ROCK 
Auger Refusal at 14.7 feet 

Weather: Cloudy, 40's 
•Elevation (ft): 972.7 

Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

1-1-1 
(2) 

1-2-2 
(4) 

5-12-7 
(19) 

7-8-6 
(14) 

5-4-3 
(7) 

50/ 5" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

11 24.0 

15 21.7 

10 34.1 

13 33.0 

12 49.2 

4 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA 

Hole Size (in): 2.25 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-9 page 1 of 1 



BORING LOG 

BORING: B-9A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. Depth 
Symbo Description (ft) (ft) 

9TI Sounding 

2 
970 

Shelby Tube 
4 

%8 Boring Terminated at 4.5 feet 

6 
966 

8 
964 

10 
%2 

12 
960 

14 
958 

16 
956 

18 
954 

20 
952 

22 
950 

24 
948 

26 
946 

28 
944 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 40's 
•Elevation (ft): 972.7 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 2.25 

Blow 
Counts 

(N Value) 
LL PL Pl 

14 33.4 65 30 35 100 
99 
96 
93 

Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-9A page 1 of 1 



BORING LOG 

BORING: B-10 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
Till Zone - 10 inches 

Residual Soil • VERY STIFF to 
STIFF, orange, with gray 

mottling, silt, chert fragments, 
moist 

Residual Soil • SOFT to FIRM, 
orange with silt, wet 

Residua l Soil • STIFF, gray, with 
orange mottling, silt, chert, wet 

WEATHERED ROCK 

Auger Refusal at 21 . 7 feet 
Begin Coring at 21 .7 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 

layers of medium grained 
limestone, layers of 

recrystalized limestone at 31.7 
to 35. 7 feet, and quartzite 

partings and incluisons starting 
at 35 feet 

Weather: Cloudy, 60's 
•Elevation (ft): 976.4 

Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-4 
(6) 

6-10-11 
(21) 

4-10-8 
(18) 

7-5-7 
(12) 

3-2-2 
(4) 

3-4-4 
(8) 

4-5-7 
(12) 

2-3-7 
(10) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

16 

18 

16 

18 

18 

12 

10 

10 

58 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"' > 

V 3:~ 
1l'i? 

~ 

Remarks 

Water on observed tools 
at 12.7 feet 

No core water loss 
observed 

REC (%)· 97 
RQD (%) • 85 

REC(%) - 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 
(continued) 
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BORING LOG 

BORING: B-10 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

946 
X X Auger Refusal at 21. 7 feet X X 
X X Begin Coring at 21.7 feet X X 
X X 

32 X X 
944 X X SILTSTONE • light gray to X X 

X X greenish gray, with few fossils, X X 

34 
X X layers of medium grained 
X X 

942 X X limestone, layers of 
X X 
X X recrystalized limestone at 31. 7 
X X 

36 X X to 35. 7 feet, and quartzite 
940 X X partings and incluisons starting X X 

X X at 35 feet(continued) X X 

38 X X 
X X 

938 X X 
X X 
X X 
X X 

40 X X 

936 X X 
X X 
X X 
X X 

42 X X 
X X 

934 X X 
X X 
X X 
X X 

44 X X 

932 X X 
X X 
X X 
X X 

46 X X 
X X 

930 X X 

Coring Terminated at 46.7 feet 

48 
928 

50 
926 

924 
52 

54 
922 

920 
56 

58 
918 

LX240063 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Cloudy, 60's 
•Elevation (ft): 976.4 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

60 

60 

60 

LL PL Pl Remarks 

REC(%) - 100 
RQD (%) • 95 

REC(%) - 100 
RQD (%) • 100 

REC(%) - 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-10 page 2 of 2 



BORING LOG 

BORING: B-11 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

LX240063 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

Residual Soil·, VERY STIFF with 
STIFF zone, gray, with orange 

mottling, silt, chert fragments, 
hard object at 8.5 feet, moist 

SILT • STIFF, gray, with orange 
mottling, clay, moist 

Residual Soil • VERY STIFF, dark 
brown, with sand, silt, rock and 

chert fragments, moist 

WEATHERED ROCK 
Auger Refusal at 21. 5 feet 

Weather: Sunny, 60's 
•Elevation (ft): 977.8 

Date Started: 3/29/24 
Date Completed: 3/ 29/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-3 
(5) 

6-10-12 
(22) 

6-11-11 
(22) 

3-4-5 
(9) 

2-3-24 
(27) 

4-6-6 
(12) 

4-6-10 
(16) 

50/ 2'' 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

14 

18 

18 

18 

18 

14 

18 

0 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

... 
a,-.., a, 
"' > 3:~ 

Remarks 

Water on observed tools 
at 18.5 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-11 page 1 of 1 



BORING LOG 

BORING: B-11 A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

Sounding 

976 2 

974 
Shelby Tube 

4 

9TI 
Boring Terminated at 5.0 feet 

6 

970 8 

%8 10 

966 12 

964 14 

%2 16 

960 18 

958 20 

956 22 

954 24 

952 26 

950 28 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 60's 
•Elevation (ft): 977.8 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 3/29/ 24 

Date Completed: 3/ 29/ 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

24 

LL PL Pl Remarks 

Dry upon completion of 
soil augering 

PP = 2.7TSF 
lV = 4.5 kg/ cm"2 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-llA page 1 of 1 



BORING LOG 

BORING: B-12 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
Description (ft) 

Topsoil - 8 inches 

978 Till Zone - 22 inches 
2 

Residual Soil • STIFF to VERY 
976 STIIF to HARD, tannish gray, 

4 with orange mottling, silt, chert 
fragments starting at 5 feet, 

974 weathered rock from 14. 5 to 15 
6 

feet, moist 

9TI 
8 

970 
10 

%8 
12 

966 
14 

964 
16 

%2 
18 

960 
20 WEATHERED ROCK 

X X 
Auger Refusal at 20.0 feet 

958 X X Begin Coring at 20.0 feet 
22 X X 

X X 
X X 

Siltstone - light gray to greenish X X 
956 X X 

gray, few fossils, with thin 24 X X 
X X lenses of limestone and chert, X X 
X X with quartzite inclusions at 35 

954 
X X 
X X to 40 feet 26 X X 
X X 
X X 
X X 

952 X X 

28 X X 
X X 
X X 
X X 

950 
X X 
X X 

Weather: Cloudy, 60's 
•Elevation (ft): 979.5 

Date Started: 4/ 1 / 24 
Date Completed: 4/ 1/ 24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

3-4-4 
(8) 16 

3-5-8 
(13) 18 

6-9-13 
(22) 18 

2-4-50/1'' 10 

6-17-16 
(33) 18 

8-8-15 
(23) 14 

30-15-30 
12 (45) 

20-50/2" 5 

59 

56 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

~ 
Water on observed tools 

at 16.2 feet 

No core water loss 
observed 

REC (%) · 98 
RQD (%) • 98 

REC (%) · 93 
RQD (%) • 88 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-12 page 1 of 2 



BORING LOG 

BORING: B-12 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X Auger Refusal at 20.0 feet X X 
X X Begin Coring at 20.0 feet 

948 
X X 
X X 

32 X X 
X X Siltstone - light gray to greenish X X 
X X gray, few fossils, with thin 

946 X X 

34 
X X lenses of limestone and chert, 
X X 
X X with quartzite inclusions at 35 
X X 

944 
X X to 40 feet(continued) 
X X 

36 X X 
X X 
X X 
X X 

942 X X 

38 X X 
X X 
X X 
X X 

940 
X X 
X X 

40 X X 
X X 
X X 
X X 

938 X X 

42 X X 
X X 
X X 
X X 

936 
X X 
X X 

44 X X 
X X 
X X 

934 Coring terminated at 45.0 feet 
46 

932 
48 

930 
50 

928 
52 

926 
54 

924 
56 

922 
58 

920 

LX240063 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Cloudy, 60's 

•Elevation (ft): 979.5 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA Date Started: 4/ 1 / 24 

Date Completed: 4/ 1/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

56 

60 

60 

LL PL Pl Remarks 

REC (%) · 93 
RQD (%) • 72 

REC (%) · 100 

RQD (%) • 73 

REC (%) · 100 

RQD (%) • 72 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-12 page 2 of 2 



BORING LOG 

BORING: B-12A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo (ft) (ft) Description 

Sounding 

978 
2 

976 Shelby Tube 
4 

974 Boring Terminated at 5.0 feet 
6 

9TI 
8 

970 
10 

%8 
12 

966 
14 

964 
16 

%2 
18 

960 
20 

958 
22 

956 
24 

954 
26 

952 
28 

950 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 60's 
•Elevation (ft): 979.5 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 1 / 24 

Date Completed: 4/ 1/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

24 

LL PL Pl Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-12A page 1 of 1 



BORING LOG 

BORING: B-13 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) Description 

Topsoil - 10 inches 

976 Till Zone - 14 inches 
2 

LEAN CLAY (CL) • VERY STIFF 

974 
4 

with HARD zone, gray, with 
orange mottling, silt, moist to 

wet 

9TI 
6 

970 
8 

%8 
10 

966 
12 

964 
14 

%2 
16 

960 
18 

958 
20 WEATHERED ROCK 

Auger Refusal at 20.0 feet 
956 

22 

954 
24 

952 
26 

950 
28 

948 

LX240063 

Weather: Cloudy, 60's 
•Elevation (ft): 977.6 

Date Started: 4/ 1 / 24 
Date Completed: 4/ 1/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-3-3 
(6) 

4-7-10 
(17) 

7-11-13 
(24) 

10-14-23 
(37) 

4-11-23 
(34) 

8-8-11 
(19) 

4-7-11 
(18) 

2-50/2" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

16 19.9 

18 21.0 46 

18 

18 16.3 45 

18 32.6 

18 30.1 

18 31.8 

0 

PL 

23 

21 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

85 

60 

... 
a,-.., a, 
"'> 3:~ 

Remarks 

Water on observed tools 
at 16.0 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-13 page 1 of 1 



BORING LOG 

BORING: B-13A 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
Symbo (ft) (ft) Description 

Sounding 

976 
2 

974 
4 

Shelby Tube 

9TI 
6 

Boring Terminated at 6.0 feet 

970 
8 

%8 
10 

966 
12 

964 
14 

%2 
16 

960 
18 

958 
20 

956 
22 

954 
24 

952 
26 

950 
28 

948 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 60's 

•Elevation (ft): 977.6 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA Date Started: 4/ 1 / 24 

Date Completed: 4/ 1/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 
LL PL Pl 

24 20.2 46 24 100 
99 
97 
96 
87 

Remarks 

Dry upon completion of 
soil augering 

Qu (psf) = 7249 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-13A page 1 of 1 



BORING LOG 

BORING: B-14 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. 
(ft) 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

CLAY· STIFF to VERY STIFF, 
orange, with gray mottling, silt, 
chert fragments starting at 6.5 

feet, moist 

CLAY · STIFF, brown, with silt, 
chert fragments, and weathered 

rock fragments, moist 

WEATHERED ROCK 
Auger Refusal at 20.5 feet 
Begin Coring at 20.5 feet 

Siltstone - light gray to greenish 
gray, few fossils, with some 

interbedded limstone and chert, 
sha le parting at 36 feet, with 
quartzite inclusions starting at 

36 feet 

Weather: Cloudy, 70's 

•Elevation (ft): 977.0 

Date Started: 4/ 17 / 24 

Date Completed: 4/ 17 / 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

WH-1-2 
(3) 

2-5-8 
(13) 

5-7-9 
(16) 

5-7-18 
(25) 

7-7-9 
(16) 

5-7-9 
(16) 

4-6-5 
(11) 

4-1-50/ 1'' 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

18 

18 

18 

18 

18 

12 

10 

12 

59 

59 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"' > 

V 3:~ 
1l'i? 

Remarks 

WH = Weight of hammer 

Water on observed tools 
at 16.0 feet 

No core water loss 
observed 

REC (%)· 98 
RQD (%) • 98 

REC (%)· 98 
RQD (%) • 95 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

LX240063 (continued) B-14 page 1 of3 



BORING LOG 

BORING: B-14 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

X X Auger Refusal at 20.5 feet X X 

946 X X Begin Coring at 20.5 feet X X 
X X 

32 X X 
X X Siltstone - light gray to greenish X X 

944 X X gray, few fossils, with some X X 

34 
X X interbedded limstone and chert, 
X X 
X X shale parting at 36 feet, with 

942 X X 
X X quartzite inclusions starting at 
X X 

36 X X 36 feet(continued) 
X X 

940 
X X 
X X 
X X 

38 X X 
X X 
X X 

938 X X 
X X 
X X 

40 X X 
X X 

936 
X X 
X X 
X X 

42 X X 
X X 
X X 

934 X X 
X X 
X X 

44 X X 
X X 

932 
X X 
X X 
X X 

46 X X 
X X 
X X 

930 X X 
X X 
X X 

48 X X 
X X 

928 
X X 
X X 
X X 

50 
X X 
X X 
X X 

926 X X 
X X 
X X 

52 X X 
X X 

924 
X X 
X X 
X X 

54 
X X 
X X 
X X 

922 X X 
X X 
X X 

56 X X 
X X 

920 
X X 
X X 

58 SHALE - greenish black, hard 

918 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Cloudy, 70's 
•Elevation (ft): 977.0 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 17 / 24 

Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

116 

120 

115 

LL PL Pl Remarks 

REC (%) - 97 
RQD (%) - 92 

REC (%) - 100 
RQD (%) - 100 

REC (%) - 96 
RQD (%) - 95 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-14 page 2 of3 



BORING LOG 

BORING: B-14 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

LIMESTONE • light gray, fine to 
916 medium grained, hard, with few 

62 fossils, siltstone 
liminations(continued) 

914 Coring terminated at 60.5 feet 
64 

912 

66 

910 

68 

908 

70 

906 

n 
904 

74 

902 

76 

900 

78 

898 

80 

896 

82 

894 

84 

892 

86 

890 

88 

888 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 70's 
•Elevation (ft): 977.0 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 17 / 24 

Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 
LL PL Pl Remarks 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-14 page 3 of3 



BORING LOG 

BORING: B-15 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. 
(ft) 

978 

976 2 

974 
4 

9TI 6 

970 8 

%8 
10 

966 
12 

964 
14 

%2 16 

960 
18 

958 
20 

956 22 

954 
24 

952 26 

950 28 

Description 

Topsoil - 8 inches 
Till Zone - 16 inches 

CL.A Y • FIRM with STIIF zone, 
orange, with sand and chert 

fragments, moist 

WEATHERED ROCK 

Auger Refusal at 19.8 feet 

Weather: Cloudy, 40's 
•Elevation (ft): 978.3 

Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

1-1-1 
(2) 

1-4-3 
(7) 

4-3-3 
(6) 

3-2-6 
(8) 

2-1-11 
(12) 

4-3-3 
(6) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

10 

18 

17 

6 

8 

12 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA 

Hole Size (in): 2.25 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-15 pagel ofl 



BORING LOG 

BORING: B-16 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 I 

~ 
~ ~ 
~ ~ 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

FAT CLAY (CH) • STIFF to VERY 
STIFF, brown, with red 
mottling, silt, and chert 
fragments, moist to wet 

SILT (ML)· STIFF to FIRM, 
brown, with red mottling, chert 

fragments, sandy, wet 

FAT CLAY (CH) • VERY STIFF, 
orange, with silt, weathered 

rock and chert fragments, wet 

WEATHERED ROCK 
Auger Refusal at 22. 7 feet 
Begin Coring at 22. 7 feet 

950 
28 

.. I ·---~ . \ - ·-·-·-·- ' 
. ~ . -" - "' ·- ·-. ·- - .. .. 

LIMESTONE • light gray, fine 
grained with coarse grained 

bands, with fossils, with few silt 
partings 

-. ..- . . 
- : - - w 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 70's 
•Elevation (ft): 977.5 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/8/24 

Date Completed: 4/8/24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

4-2-5 
(7) 

5-5-8 
(13) 

5-8-9 
(17) 

4-5-6 
(11) 

4-5-6 
(11) 

2-4-5 
(9) 

2-2-6 
(8) 

11-15-12 
(27) 

>--. g 0 
0 

0 C: LL PL Pl ~ ~:::,. u 
~ 

V 
0::: 1l'i? 

16 20.5 

10 27.5 

18 38.0 94 38 56 98 

18 33.5 43 28 15 60 

16 43.6 

12 53.5 

12 54.2 

10 

53 

... 
a,-.., a, 
"' > 3:~ 

Remarks 

Water on observed tools 
at 16.0 feet 

No core water loss 
observed 

REC (%)· 88 
RQD (%) • 87 

REC % • 98 
*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-16 page 1 of 2 



BORING LOG 

BORING: B-16 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X SILTSTONE - greenish gray, some X X 
X X weathering, few fossils, layers 

946 
X X 
X X of recrystalized limestone at 32 X X 
X X 35.7 to 37.7 feet, shale lenses X X 
X X at 40 feet, quartzite inclusions 

944 X X 

34 
X X at 41 feet(continued) 
X X 
X X 
X X 

942 
X X 
X X 

36 X X 
X X 
X X 
X X 

940 X X 

38 X X 
X X 
X X 
X X 

938 
X X 
X X 

40 X X 
X X 
X X 
X X 

936 X X 

42 X X 
X X 
X X 
X X 

934 
X X 
X X 

44 X X 
X X 
X X 
X X 

932 X X 

46 X X 
X X 
X X 
X X 

930 
X X 

48 Coring Terminated at 47.7 

928 
50 

926 
52 

924 
54 

922 
56 

920 
58 

918 

LX240063 

Weather: Cloudy, 70's 
•Elevation (ft): 977.5 

Date Started: 4/8/ 24 
Date Completed: 4/8/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

>--. 
0 C: 
~:::.. 
0::: 

59 

60 

59 

59 

g 
LL u 

~ 
PL 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

RQD (%) • 78 

REC (%) · 100 
RQD (%) • 80 

REC (%) · 98 
RQD (%) • 88 

REC (%) · 98 
RQD (%) • 97 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-16 page 2 of2 



BORING LOG 

BORING: B-17 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

976 
2 

974 
4 

9TI 
6 

970 
8 

%8 
10 

966 

12 

964 

14 

%2 
16 

960 

18 

958 
20 

956 
22 

954 
24 

952 
26 

950 
28 

948 

LX240063 

Description 

Topsoil - 8 inches 
Till Zone - 16 inches 

LEAN CLAY (CL)· STIFF to VERY 
STIFF to HARD, gray, with 

orange mottling, silt, chert 
fragments, moist 

FAT CLAY (CH)· VERY STIFF to 
STIFF, gray, with orange 

motttling, silt, chert fragments, 
wet with moist zone 

Auger Refusal at 18. 7 feet 

Weather: Cloudy, 60's 
•Elevation (ft): 977.3 

Date Started: 4/ 1 / 24 
Date Completed: 4/ 1/ 24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

3-3-3 
16 21.2 (6) 

4-5-4 
(9) 14 22.0 31 

PL 

19 

6-10-12 
(22) 18 20.3 30 19 

9-21-22 
(43) 

4-7-11 
(18) 

8-10-13 
(23) 

12-7-5 
(12) 

18 16.5 

18 30.0 69 29 

18 29.0 

10 30.4 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

77 

80 

81 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-17 page 1 of 1 



BORING LOG 

BORING: B-18 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 6 inches 
Till Zone - 30 inches 

LEAN CLAY (CL) · VERY STIFF, 
gray, with tan and orange 

mottling, silt, moist 

CLAY· HARD to VERY STIFF, 
orange, with tan and gray 

mottling, silt, chert fragments, 
moist 

CLAY· STIFF, gray, with orange 
and tan mottling, silt, and chert 

fragments, moist 

WEATHERED ROCK 
Auger Refusal at 18.8 feet 
Begin Coring at 18.8 feet 

SILTSTONE· greenish gray, with 
interbedded limestone and 
shale , qurtzite inclusions, 

medium grained 

Weather: Rainy, 70's 
•Elevation (ft): 975.9 

Date Started: 4/ 17 / 24 
Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-3-3 
(6) 

2-4-6 
(10) 

9-12-11 
(23) 

8-12-22 
(34) 

6-23-17 
(40) 

7-11-18 
(29) 

6-7-6 
(13) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 

18 

16 

18 

18 

18 

18 

59 

59 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

"'> 
V 3:~ 

1l'i? 

Remarks 

Dry upon completion of 
soil augering 

No core water loss 
observed 

REC (%) · 98 
RQD (%) • 82 

REC (%) · 98 
RQD (%) • 95 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-18 page 1 of 2 



BORING LOG 

BORING: B-18 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

X X Auger Refusal at 18.8 feet X X 
X X Begin Coring at 18.8 feet X X 

944 
X X 

32 X X 
X X SILTSTONE· greenish gray, with X X 
X X interbedded limestone and X X 

942 34 
X X shale , qurtzite inclusions, 
X X 
X X medium grained(continued) 
X X 
X X 

940 36 
X X 
X X 
X X 
X X 
X X 
X X 

938 38 X X 
X X 
X X 
X X 
X X 

936 
X X 

40 X X 
X X 
X X 
X X 
X X 

934 42 X X 
X X 
X X 
X X 
X X 

932 
X X 

44 X X 
X X 
X X 
X X 
X X 

930 46 
X X 
X X 
X X 
X X 
X X 

928 48 
X X 
X X 
X X 

Coring Terminated at 48.8 feet 
926 50 

924 52 

922 54 

920 56 

918 58 

LX240063 

Weather: Rainy, 70's 
•Elevation (ft): 975.9 

Date Started: 4/ 17 / 24 
Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

57 

60 

60 

60 

PL 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

REC (%) · 95 
RQD (%) • 87 

REC (%) · 100 
RQD (%) · 100 

REC (%) · 100 
RQD (%) · 100 

REC (%) · 100 
RQD (%) · 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-18 page 2 of 2 



BORING LOG 

BORING: B-19 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

976 

2 

974 

4 

9TI 

6 

970 

8 

%8 

10 

966 

12 

964 

14 

%2 

16 

960 

18 

958 

20 

956 

22 

954 

24 

952 

26 

950 

28 

948 

LX240063 

Description 

Topsoil - 8 inches 
Till Zone - 34 inches 

CLAY · VERY STIFF, tan, with 
gray mottling, silt, moist 

CLAY· VERY STIFF, orange, with 
gray and tan mottling, silt, and 

chert fragments, moist 

WEATHERED ROCK 
Auger Refusal at 19. 9 feet 

Weather: Sunny, 70's 
•Elevation (ft): 976.8 

Date Started: 4/ 16/ 24 
Date Completed: 4/ 16/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-3 
(5) 

3-2-2 
(4) 

3-6-10 
(16) 

5-7-9 
(16) 

6-21 -50/ 5" 

5-15-50/ 4" 

6-12-14 
(26) 

50/ 2'' 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 

10 

14 

16 

16 

12 

16 

2 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Dry upon completion of 
soil augering 

Water on observed tools 
at 17.0 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-19 pagel ofl 



BORING LOG 

BORING: B-19A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo (ft) (ft) Description 

976 
Sounding 

2 

974 

4 

9TI 
Shelby Tube 

6 

970 
Boring Terminated at 6.0 feet 

8 

%8 

10 

966 

12 

964 

14 

%2 

16 

960 

18 

958 

20 

956 

22 

954 

24 

952 

26 

950 

28 

948 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 70's 
•Elevation (ft): 976.8 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 16/ 24 

Date Completed: 4/ 16/ 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

24 

LL PL Pl Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-19A page 1 of 1 



BORING LOG 

BORING: B-20 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

978 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 12 inches 

Till Zone - 6 inches 
FAT CLAY (CH)· VERY STIFF to 

STIFF to FIRM, gray, with orange 
mottling, silt, chert fragments 

at 4 feet, wet 

FAT CLAY (CH) • VERY STIFF, 
brown, with silt, weathered 

rock and chert fragments, wet 

Auger Refusal at 22.0 feet 
Begin Coring at 22.0 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 

becoming cherty, with 
interbedded chert layers 

starting at 27 feet, layers of 
green shale at 59 to 60 feet 

Weather: Cloudy, 50's 
•Elevation (ft): 978.8 

Date Started: 4/ 12/24 
Date Completed: 4/ 12/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

1-2-2 
(4) 

5-8-10 
(18) 

6-7-8 
(15) 

4-5-7 
(12) 

4-3-3 
(6) 

1-3-4 
(7) 

9-3-3 
(6) 

3-10-9 
(19) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

14 

18 

14 

18 

18 

16 

18 

14 

58 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 16.0 feet 

No core water loss 
observed 

REC (%) · 97 
RQD (%) • 97 

REC (%) · 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Ava ilable 

LX240063 (continued) 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-20 page 1 of3 



BORING LOG 

BORING: B-20 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
(ft) (ft) Symbo 

948 

946 

944 

942 

940 

938 

936 

934 

932 

930 

928 

926 

924 

922 

920 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

58 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Auger Refusal at 22.0 feet 
Begin Coring at 22.0 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 

becoming cherty, with 
interbedded chert layers 

starting at 27 feet, layers of 
green shale at 59 to 60 

feet(continued) 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Cloudy, 50's 

•Elevation (ft): 978.8 

Date Started: 4/ 12/ 24 

Date Completed: 4/ 12/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

117 

120 

120 

LL PL Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

Remarks 

REC (%) · 98 
RQD (%) • 95 

REC (%) · 100 
RQD (%) • 100 

REC (%) · 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

No Photo Ava ilable 

LX240063 (continued) 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-20 page 2 of3 



BORING LOG 

BORING: B-20 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X 

918 
X X 
X X 
X X 
X X 

62 
Coring Terminated at 62.0 feet 

916 

64 

914 

66 

912 

68 

910 

70 

908 

n 
906 

74 

904 

76 

902 

78 

900 

80 

898 

82 

896 

84 

894 

86 

892 

88 

890 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 50's 
•Elevation (ft): 978.8 

Date Started: 4/ 12/ 24 

Date Completed: 4/ 12/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 
LL PL Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

Remarks 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-20 page 3 of3 



BORING LOG 

BORING: B-21 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

LX240063 

Description 

Topsoil - 6 inches 
Till Zone - 18 inches 

LEAN CLAY (CL) · VERY STIFF, 
orange, silt, chert fragments, 

moist 

CLAY· FIRM to STIFF with VERY 
STIFF zone, gray, with orange 

mottling, silt, chert fragments, 
moist 

Auger Refusal at 20. 9 feet 

Weather: Cloudy, 50's 
•Elevation (ft): 976.0 

Date Started: 4/ 3/ 24 

Date Completed: 4/4/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

5-5-4 
(9) 

8-8-10 
(18) 

4-8-10 
(18) 

2-3-5 
(8) 

10-5-6 
(11) 

9-7-9 
(16) 

3-5-9 
(14) 

4-5-8 
(13) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

10 

12 

18 

18 

18 

16 

12 

0 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

... 
a,-.., a, 
"'> 3:~ 

Remarks 

Water on observed tools 
at 9.0 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-21 page 1 of 1 



BORING LOG 

BORING: B-22 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

9TI 

970 2 

%8 
4 

%6 
6 

964 
8 

%2 
10 

960 
12 

958 
14 

956 16 

954 18 

952 
20 

950 22 

948 
24 

946 26 

944 28 

LX240063 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
CLAY· FIRM to STIFF, brown, 
with silt, weathered rock and 

chert fragments, wet 

SILT • VERY STIFF, gray, with 
little orange, some clay, moist 

CLAY · HARD to VERY STIFF to 
STIFF, gray, with orange, silt, 

sandy, weathered rock and 
chert fragments, moist to wet 

WEATHERED ROCK 
Auger Refusal at 14.7 feet 
Begin Coring at 14.7 feet 

SILTSTONE· dark gray, hard, 
few limestone partings 

Coring Terminated at 24.7 feet 

Weather: Sunny, 50's 
•Elevation (ft): 972.3 

Date Started: 3/28/24 
Date Completed: 3/ 28/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-3-3 
(6) 

4-4-5 
(9) 

5-7-12 
(19) 

5-14-27 
(41) 

5-11-13 
(24) 

4-5-7 
(12) 

50/ 4" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

8 

6 

18 

16 

18 

14 

2 

57 

57.5 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"' > 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 12.0 feet 

No core water loss 
observed 

REC (%)· 95 
RQD (%) • 95 

REC (%)· 96 
RQD (%) • 76 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-22 page 1 of 1 



BORING LOG 

BORING: B-22A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

9TI Sounding 

970 2 

Shelby Tube 

%8 
4 

Boring Terminated at 4.5 feet 

%6 
6 

964 
8 

%2 
10 

960 
12 

958 
14 

956 16 

954 18 

952 
20 

950 22 

948 
24 

946 26 

944 28 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 50's 
•Elevation (ft): 972.3 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 3/28/ 24 

Date Completed: 3/ 28/ 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

24 

LL PL Pl Remarks 

Dry upon completion of 
soil augering 

PP = 2.5 TSF 
lV = 4.5 kg/ cm"2 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-22A page 1 of 1 



BORING LOG 

BORING: B-23 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

946 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

LEAN CLAY (CL)· STIFF to VERY 
STIFF, gray, with orange 
mottling, with silt, moist 

FAT CLAY (CH)· HARD, gray, 
with orange mottling, silt, with 

chert fragments, moist 

FAT CLAY (CH)· HARD to VERY 
STIFF, orange, with silt, sandy, 
pebbles, chert fragments, moist 

to wet 

WEATHERED ROCK 
Auger Refusal at 17.5 feet 
Begin Coring at 17.5 feet 

SILTSTONE· light to dark gray, 
hard, limestone partings in top 
5 feet, quartzite inclusion at 

26.4 

Weather: Sunny, 40's 
•Elevation (ft): 975.1 

Date Started: 3/29/ 24 
Date Completed: 3/ 29/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-4 
(6) 

3-5-7 
(12) 

8-13-13 
(26) 

10-16-24 
(40) 

50/ 1'' 

20-19-33 
(52) 

4-8-10 
(18) 

>--. g 
0 C: LL ~:::,. u 

~ 0::: 

12 21.2 

18 19.3 25 

18 18.0 33 

18 21.8 57 

4 25.8 

18 25.1 

12 38.1 

52 

58.5 

PL 

17 

19 

27 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

81 

82 

67 

Remarks 

Dry upon completion of 
soil augering 

No core water loss 
observed 

REC (%)· 87 
RQD (%) • 85 

REC (%)· 98 
RQD (%) • 80 

REC (%)· 92 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-23 page 1 of 2 



BORING LOG 

BORING: B-23 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X Auger Refusal at 17.5 feet X X 

944 X X Begin Coring at 17.5 feet X X 
X X 

32 X X 
X X SILTSTONE· light to dark gray, X X 

942 X X hard, limestone partings in top X X 

34 
X X 5 feet, quartzite inclusion at 
X X 
X X 26.4( continued) 
X X 

940 X X 
X X 

36 X X 
X X 
X X 

938 X X 
X X 

38 X X 
X X 
X X 

936 X X 
X X 
X X 

40 X X 
X X 
X X 

934 X X 
X X 

42 X X 
X X 

932 Coring Terminated at 42.5 feet 

44 

930 

46 

928 

48 

926 

50 

924 

52 

922 

54 

920 

56 

918 

58 

916 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 40's 

•Elevation (ft): 975.1 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA Date Started: 3/29/ 24 

Date Completed: 3/ 29/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

60 

60 

LL PL Pl Remarks 

RQD (%) • 84 

REC (%) · 100 

RQD (%) • 73 

REC (%) · 100 

RQD (%) • 95 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-23 page 2 of 2 



BORING LOG 

BORING: B-23A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

Sounding 
974 

2 

9TI Shelby Tube 
4 

970 Boring Terminated at 4.5 feet 

6 

%8 

8 

966 

10 

964 

12 

%2 

14 

960 

16 

958 

18 

956 

20 

954 

22 

952 

24 

950 

26 

948 

28 

946 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 40's 
•Elevation (ft): 975.1 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 3/29/ 24 

Date Completed: 3/ 29/ 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 
LL PL Pl 

16 17.2 26 21 6 100 
99 
98 
95 
84 

Remarks 

Dry upon completion of 
soil augering 

Qu (psf) = 5643 

PP = 3.0 TSF 

lV = 4.5 kg/ cm"2 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-23A page 1 of 1 



BORING LOG 

BORING: B-24 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. 
(ft) 

976 
2 

974 
4 

9TI 
6 

970 
8 

%8 
10 

966 
12 

964 
14 

%2 
16 

960 
18 

958 
20 

956 
22 

954 
24 

952 
26 

950 
28 

948 

LX240063 

Description 

Topsoil - 8 inches 
Till Zone - 16 inches 

LEAN CLAY (CL)· VERY STIFF to 
STIFF, orange, with tan and gray 

mottling, with silt, chert 
fragments, moist to wet 

CLAY · STIFF to FIRM, gray, with 
tan and orange mottling, silt, 

chert fragments, wet 

Auger Refusal at 21. 7 feet 

Weather: Sunny, 70's 

•Elevation (ft): 977.4 

Date Started: 4/ 16/ 24 

Date Completed: 4/ 16/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-3-3 
(6) 

5-7-9 
(16) 

8-8-12 
(20) 

3-6-7 
(13) 

4-7-7 
(14) 

6-5-4 
(9) 

6-5-6 
(11) 

3-4-4 
(8) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

8 21.1 

12 25.4 

18 25.3 

18 40.3 

18 40.2 

18 41.1 

4 36.4 

4 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

... 
a,-.., a, 
"' > 3:~ 

Remarks 

Water on observed tools 
at21.7feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-24 page 1 of 1 



BORING LOG 

BORING: B-24A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

Sounding 

976 
2 

Shelby Tube 

974 
4 

Boring Terminated at 4.0 feet 

9TI 
6 

970 
8 

%8 
10 

966 
12 

964 
14 

%2 
16 

960 
18 

958 
20 

956 
22 

954 
24 

952 
26 

950 
28 

948 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 70's 
•Elevation (ft): 977.4 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 16/ 24 

Date Completed: 4/ 16/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 
LL PL Pl 

20 19.7 40 23 17 100 
99 
98 
95 
88 

Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-24A page 1 of 1 



BORING LOG 

BORING: B-25 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

946 

944 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

CLAY · VERY STIFF, tan, with 
gray mottling, silt, moist 

CLAY· VERY STIFF, orange, with 
gray mottling, silt, chert 

fragments, moist 

CLAY· VERY STIFF to STIFF, 
gray, with little orange, silt, 

sand, chert and weathered rock 
fragments, moist 

WEATHERED ROCK 
Auger Refusal at 17. 9 feet 
Begin Coring at 17. 9 feet 

LIMESTONE • light gray, fine 
grained, hard, with few shale 

partings and fossils 
SILTSTONE · greenish gray, with 

few layers of limestone, 
quartzite inclusions 

Weather: Cloudy, 60's 
•Elevation (ft): 973.6 

Date Started: 4/ 1 /24 
Date Completed: 4/ 1/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-2-2 
(4) 

5-9-9 
(18) 

4-9-13 
(22) 

5-8-10 
(18) 

5-7-11 
(18) 

4-9-10 
(19) 

7-6-4 
(10) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 

10 

14 

18 

18 

12 

6 

55 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 15.0 feet 

No core water loss 
observed 

REC (%)· 92 
RQD (%) • 98 

REC (%) · 100 
RQD (%) • 77 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) B-25 page 1 of2 



BORING LOG 

BORING: B-25 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X SILTSTONE· greenish gray, with X X 
X X few layers of limestone, X X 

942 X X quartzite inclusions( continued) 32 X X 
X X 
X X 
X X 

940 X X 
X X 

34 X X 
X X 
X X 
X X 

938 X X 
36 X X 

X X 
X X 
X X 

936 X X 
X X 38 X X 
X X 
X X 
X X 

934 X X 
40 X X 

X X 
X X 
X X 

932 X X 
X X 42 X X 
X X 

930 
Coring Terminated at 42.9 feet 

44 

928 
46 

926 
48 

924 
50 

922 
52 

920 
54 

918 
56 

916 
58 

914 

LX240063 

Weather: Cloudy, 60's 
•Elevation (ft): 973.6 

Date Started: 4/ 1 / 24 
Date Completed: 4/ 1/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

>--. 
0 C: 
~:::.. 
0::: 

60 

60 

60 

g 
LL u 

~ 
PL 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

REC (%) · 100 
RQD (%) • 97 

REC (%) · 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-25 page 2 of 2 



BORING LOG 

BORING: B-26 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

%8 

%6 

%4 

%2 

%0 

958 

956 

954 

952 

950 

948 

946 

944 

942 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 5 inches 
Till Zone - 13 inches 

CLAY· VERY STIFF to HARD, 
orange, with gray mottling, silt, 
limestone fragments at 6.5 feet, 

moist 

CLAY· VERY STIFF to FIRM, gray 
and orange, with silt, some 

sandy layers, chert fragments, 
moist 

WEATHERED ROCK 
Auger Refusal at 16.6 feet 
Begin Coring at 16.6 feet 

interbedded limestone and 
siltstone, light to dark gray, 

hard 
SILTSTONE· light gray, hard, 

with quartzite inclusions, 
weathered zone from 30.6 to 

30.8 feet 

Weather: Sunny, 50's 

•Elevation (ft): 970.2 

Date Started: 3/28/ 24 

Date Completed: 3/ 28/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-3-4 
(7) 

7-14-12 
(26) 

5-12-12 
(24) 

32-50/2" 

29-21-24 
(45) 

10-15-7 
(22) 

2-3-2 
(5) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

16 

18 

18 

8 

6 

10 

0 

59.5 

60 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 14.0 feet 

No core water loss 
observed 

REC (%)· 99 
RQD (%) • 99 

REC (%) · 100 
RQD (%) • 97 

REC (%) · 100 
RQD (%) • 82 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

LX240063 
(continued) 

B-26 page 1 of 2 



BORING LOG 

BORING: B-26 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. Depth 
(ft) (ft) 

938 32 

936 34 

934 36 

932 38 

930 40 

928 42 

926 44 

924 46 

922 48 

920 50 

918 52 

916 54 

914 56 

912 58 

LX240063 

Symbo 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

SILTSTONE· light gray, hard, 
with quartzite inclusions, 

weathered zone from 30.6 to 
30.8 feet(continued) 

Coring Terminated at 36.6 feet 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 50's 

•Elevation (ft): 970.2 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA Date Started: 3/28/ 24 

Date Completed: 3/ 28/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

60 

LL PL Pl Remarks 

REC (%) · 100 

RQP (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

B-26 page 2 of 2 



BORING LOG 

BORING: B-27 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: B. Bishop, PE 

Elev. 
(ft) 

976 

974 
2 

4 
9TI 

970 
6 

8 
%8 

10 
966 

964 
12 

14 
%2 

960 
16 

18 
958 

20 
956 

954 
22 

24 
952 

950 
26 

28 
948 

Description 

Topsoil - 8 inches 
Till Zone - 28 inches 

SILT (ML)· STIFF, orange, with 
gray mottling, clay, moist to 

wet 

SILT (ML)· STIFF to FIRM, 
orange, with clay, degraded 
weathered rock, black oxide 

nodules, wet 

CLAY· FIRM, brown, with silt, 
weathered rock fragments, wet 

WEATHERED ROCK 
Auger Refusal at 19.8 feet 
Begin Coring at 19 .. 8 feet 

LIMESTONE • light gray, fine 
grained, with medium grained 

bands, hard, with fossils, 
quartzite incluion at 28 feet, 

interbedded silt stone starting 
at 28 feet 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 70's 

•Elevation (ft): 976.4 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA Date Started: 4/8/ 24 

Date Completed: 4/8/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

3-2-3 
(5) 

3-4-7 
(11) 

6-7-7 
(14) 

3-1-11 
(12) 

2-3-6 
(9) 

2-3-5 
(8) 

WH-4-3 
(7) 

50/ 1'' 

>--. g 0 
0 

0 C: LL PL Pl ~ ~:::.. u 
~ 

V 
0::: 1l'i? 

14 21.9 

16 22.9 33 22 11 91 

18 30.6 47 28 19 73 

18 60.0 

18 71.5 0 0 0 71 

18 62.3 

18 58.7 

0 

58.5 

60 

... 
a,-.., a, 
"'> 3:~ 

Remarks 

Water on observed tools 
at 7.0 feet 

WH = Weight of hammer 

No core water loss 
observed 

REC(%)· 98 
RQD (%) • 98 

REC (%) · 100 
RQD (%) • 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

LX240063 (continued) B-27 page 1 of2 



BORING LOG 

BORING: B-27 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
Description (ft) 

946 
X X 

SILTSTONE • gray to greenish X X 

32 X X gray, with few limestone 944 X X 
X X partings, fossi ls X X 
X X 

34 
X X 
X X 

942 X X 
X X 
X X 
X X 

36 X X 

940 X X 
X X 
X X 
X X 

38 
X X 
X X 

938 X X 
X X 
X X 
X X 

40 Coring Terminated at 39.8 feet 936 

934 
42 

44 
932 

930 
46 

48 
928 

50 
926 

924 
52 

54 
922 

920 
56 

58 
918 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 70's 
•Elevation (ft): 976.4 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/8/24 

Date Completed: 4/8/24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

57 

60 

LL PL Pl Remarks 

REC (%) · 95 
RQD (%) • 80 

REC (%) · 100 

RQD (%) • 88 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-27 page 2 of2 



BORING LOG 

BORING: B-28 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

966 

2 

%4 

4 

%2 

6 

%0 

8 

958 

10 

956 

12 

954 

14 

952 

16 

950 

18 

948 

20 

946 

22 

944 

24 

942 

26 

940 

28 

938 

LX240063 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
Till Zone - 10 inches 

CLAY· VEREY STIFF to STIFF, 
orange, with gray mottling, silt, 
sandy cherty zones starting at 4 

feet, moist to wet 

WEATHERED ROCK 
Auger Refusal at 14.4 feet 
Begin Coring at 14.4 feet 

SILTSTONE • light gray to 
greenish gray, with few fossils, 
few cherty layers, mud seam at 
15.4 feet, limestone partings at 

19.4 to 24.4 feet 

Coring Terminated at 24.4 feet 

Weather: Cloudy, 40's 
•Elevation (ft): 967.1 

Date Started: 4/5/24 
Date Completed: 4/5/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-3-3 
(6) 

4-6-10 
(16) 

6-7-13 
(20) 

7-10-14 
(24) 

3-3-18 
(21) 

13-4-6 
(10) 

50/ 2" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

14 23.0 

8 30.0 

18 32.3 

18 28.7 

18 55.3 

18 49.3 

2 

57 

57 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Water on observed tools 
at 10.0 feet 

No core water loss 
observed 

REC (%)· 95 
RQD (%) • 92 

REC (%)· 95 
RQD (%) • 92 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-28 page 1 of 1 



BORING LOG 

BORING: B-29 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. 
(ft) 

966 

%4 
2 

%2 
4 

%0 
6 

958 8 

956 
10 

954 12 

952 
14 

950 16 

948 18 

946 
20 

944 22 

942 
24 

940 26 

938 28 

LX240063 

Description 

Topsoil - 5 inches 
Till Zone - 13 inches 

CLAY· STIFF to VERY STIFF with 
FIRM zones, reddish brown to 
brown, with some black oxide 
nodules, some sand and chert, 

moist 

WEATHERED ROCK 
Auger Refusal at 16.3 feet 

Weather: Cloudy, 40's 
•Elevation (ft): 966.3 

Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

1-2-2 
(4) 

3-3-6 
(9) 

4-10-15 
(25) 

7-8-13 
(21) 

7-3-5 
(8) 

WH-WH-1 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

17 

12 

18 

15 

11 

5 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA 

Hole Size (in): 2.25 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

WH = Weight of hammer 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-29 page 1 of 1 



BORING LOG 

BORING: B-30 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
Description (ft) 

966 Topsoil - 10 inches 
Till Zone - 8 inches 

%4 
2 CL.A Y • VERY STIFF to FIRM to 

STIFF, orange, with gray 
mottling, silt, chert staring at 

%2 
4 15 feet, moist to wet 

%0 
6 

958 8 

956 
10 

954 12 

952 
14 

950 16 

Auger Refusal at 16. 9 feet 
18 X X Begin Coring at 16.9 feet 

948 X X 
X X 
X X 
X X SILTSTONE • light gray to X X 

20 X X greenish gray, few fossils, with 946 X X 
X X interbedded limestone, small X X 
X X mudseams at 21. 5 feet 

22 X X 

944 X X 
X X 
X X 
X X 
X X 

24 X X 
942 X X 

X X 
X X 
X X 

26 
X X 

940 X X 
X X 

Coring Terminated at 26.9 feet 

938 28 

LX240063 

Weather: Cloudy, 40's 
•Elevation (ft): 966.3 

Date Started: 4/5/ 24 
Date Completed: 4/5/ 24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

3-3-4 
(7) 18 22.2 

4-8-8 
(16) 18 31.7 

7-11-11 
(22) 16 26.1 

10-15-13 
(28) 14 33.5 

5-10-11 
18 35.2 (21) 

4-3-4 
(7) 2 45.6 

3-6-5 
(11) 6 

58 

57 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

~ 
Water on observed tools 

at 11.0 feet 

No core water loss 
observed 

REC (%) · 97 
RQD (%) • 93 

REC (%) · 95 
RQD (%) • 68 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

B-30 page 1 of 1 



BORING LOG 

BORING: B-31 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. 
(ft) 

958 
2 

956 
4 

954 
6 

952 
8 

950 
10 

948 
12 

946 
14 

944 
16 

942 
18 

940 
20 

938 
22 

936 
24 

934 
26 

932 
28 

930 

LX240063 

Description 

Topsoil - 6 inches 
Till Zone - 12 inches 

CL.A Y • STIFF with VERY STIFF 
zone, reddish brown, with chert 

and some sand, moist 

Auger Refusal at 13.5 feet 

Weather: Cloudy, 40's 
•Elevation (ft): 959.4 

Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

1-3-3 
(6) 

3-5-9 
(14) 

13-12-9 
(21) 

6-6-5 
(11) 

10-5-3 
(8) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 

18 

15 

16 

7 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA 

Hole Size (in): 2.25 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

• 
*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 
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BORING LOG 

BORING: INF-1 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. Depth 
Symbo (ft) (ft) Description 

974 Sounding 

2 
9TI 

4 
970 Shelby Tube 

6 Sounding 
%8 Shelby Tube 

8 
966 Boring Terminated at 8.0 feet 

10 
964 

12 
%2 

14 
960 

16 
958 

18 
956 

20 
954 

22 
952 

24 
950 

26 
948 

28 
946 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 40's 
•Elevation (ft): 974.6 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 2.25 

Blow 
Counts 

(N Value) 
LL PL Pl 

12 

17 36.6 74 37 37 100 
98 
93 
90 
88 
85 

Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

INF-1 page 1 of 1 



BORING LOG 

BORING: INF-2 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: C. Gibbs 

Elev. Depth 
Symbo (ft) (ft) Description 

Sounding 

970 
2 

%8 
4 

Shelby Tube 

966 
6 

Sounding 

964 
8 

Shelby Tube 
Boring Terminated at 7.5 feet 

%2 
10 

960 
12 

958 
14 

956 
16 

954 
18 

952 
20 

950 
22 

948 
24 

946 
26 

944 
28 

942 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 40's 
•Elevation (ft): 971.6 

Contractor: Strata Group 

Dri ll Rig: Geo Probe 
Method: HSA Date Started: 4/9/ 24 

Date Completed: 4/ 9/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 2.25 

Blow 
Counts 

(N Value) 

19 

10 

LL PL Pl 

33.6 71 36 35 100 
97 
95 
93 
90 

Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

INF-2 page 1 of 1 



BORING LOG 

BORING: SW-1 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. 
(ft) 

9TI 

970 

%8 

%6 

%4 

%2 

%0 

958 

956 

954 

952 

950 

948 

946 

944 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
Till Zone - 28 inches 

CLAY· STIFF to VERY STIFF, 
gray, with tan mottling, silt, 

moist 

CLAY· VERY STIFF to STIFF, 
orange, with gray mottling, silt, 

chert fragments, moist 

WEATHERED ROCK 
Auger Refusal at 15.0 feet 
Begin Coring at 15.0 feet 

LIMESTONE · light gray, medium 
grained, hard, few shale 

partings 
SILTSTONE· greenish gray, few 
layers of limestone, quartzite 

incluisons 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 70's 

•Elevation (ft): 972.4 

Date Started: 4/ 15/ 24 

Date Completed: 4/ 15/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-1-2 
(3) 

4-7-10 
(17) 

7-5-8 
(13) 

10-13-11 
(24) 

4-9-16 
(25) 

5-5-7 
(12) 

3-50/ 3" 

8 

8 

10 

12 

14 

16 

0 

60 

60 

60 

LL PL Pl 

32 21 11 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

Remarks 

Water on observed tools 
at 9.0 feet 

No core water loss 
observed 

REC (%) · 100 
RQD (%) • 90 

REC (%) · 100 
RQD (%) • 87 

REC (%) · 100 
RQD (%) • 85 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

No Photo Available 

LX240063 
(continued) 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

SW-1 page 1 of2 



BORING LOG 

BORING: SW-1 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

942 
X X SILTSTONE · greenish gray, few X X 
X X layers of limestone, quartzite X X 
X X incluisons(continued) 32 X X 

940 X X 
X X 
X X 
X X 

34 
X X 
X X 

938 X X 
X X 
X X 
X X 

36 X X 
936 X X 

X X 
X X 
X X 

38 X X 
X X 

934 X X 
X X 
X X 
X X 

40 
Coring Terminated at 40.0 feet 932 

930 
42 

44 
928 

926 
46 

48 
924 

50 
922 

920 
52 

54 
918 

916 
56 

58 
914 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Sunny, 70's 

•Elevation (ft): 972.4 

Date Started: 4/ 15/ 24 

Date Completed: 4/ 15/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

54 

52 

LL PL Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

Remarks 

REC (%) · 90 
RQD (%) • 90 

REC (%) · 87 
RQD (%) • 87 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

No Photo Ava ilable 

LX240063 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

SW-1 page 2 of2 



BORING LOG 

BORING: SW-2 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

9TI 

2 
970 

4 
%8 

6 
966 

8 
964 

10 
%2 

12 
960 

14 
958 

16 
956 

18 
954 

20 
952 

22 
950 

24 
948 

26 
946 

28 
944 

LX240063 

Description 

Topsoil - 6 inches 
Till Zone - 18 inches 

LEAN CLAY (CL) · VERY STIFF, 
tan, with orange and gray 

mottling, silty, moist 
CLAY· VERY STIFF to STIFF with 

HARD zone, orange, with tan 
and gray mottling, silt, chert 

fragments, moist to wet 

Auger Refusal at 14.1 feet 

Weather: Cloudy, 70's 
•Elevation (ft): 972.5 

Date Started: 4/ 17 / 24 
Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-3-4 
(7) 

8-13-15 
(28) 

5-10-14 
(24) 

7-14-17 
(31) 

11-14-16 
(30) 

3-7-7 
(14) 

50/ 1'' 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

10 25.1 

16 17.0 

18 25.3 

18 29.0 

12 22.9 

34.4 

21.7 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "' > 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-2 page 1 of 1 



BORING LOG 

BORING: SW-2A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

9TI Sounding 

2 
Shelby Tube 970 

4 
Boring Terminated at 4.0 feet %8 

6 
966 

8 
964 

10 
%2 

12 
960 

14 
958 

16 
956 

18 
954 

20 
952 

22 
950 

24 
948 

26 
946 

28 
944 

LX240063 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 70's 
•Elevation (ft): 972.5 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 17 / 24 

Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 
LL PL Pl 

24 19.8 34 21 13 100 
99 
97 
89 

Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-2A page 1 ofl 



BORING LOG 

BORING: SW-3 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

Description 

Topsoil - 6 inches 
Till Zone - 24 inches 

CLAY · VERY STIFF, tan, with 
gray mottling, silt, moist 

CLAY • VERY STIFF to STIFF to 
FIRM, orange, with gray 

mottling, silt, chert fragments, 
moist to wet 

Auger Refusal at 20.4 feet 

Weather: Cloudy, 70's 
•Elevation (ft): 976.1 

Date Started: 4/ 17 / 24 
Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-3-2 
(5) 

4-7-13 
(20) 

6-9-12 
(21) 

4-9-10 
(19) 

5-11-9 
(20) 

4-6-6 
(12) 

4-3-5 
(8) 

11 -14-50/ 4" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

14 23.2 

18 19.2 

18 21.7 

18 34.7 

18 37.2 

10 36.8 

2 

2 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-3 page 1 of 1 



BORING LOG 

BORING: SW-3A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

Sounding 

974 2 
Shelby Tube 

9TI 4 
Boring Terminated at 4.0 feet 

970 6 

%8 8 

966 10 

964 12 

%2 14 

960 16 

958 18 

956 20 

954 22 

952 24 

950 26 

948 28 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Cloudy, 70's 
•Elevation (ft): 976.1 

Date Started: 4/ 17 / 24 
Date Completed: 4/ 17 / 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

24 

LL PL Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

Remarks 

Dry upon completion of 
soil augering 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-3A page 1 of 1 



BORING LOG 

BORING: SW-4 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. 
(ft) 

978 

2 

976 

4 

974 

6 

9TI 

8 

970 

10 

%8 

12 

966 

14 

964 

16 

%2 

18 

960 

20 

958 

22 

956 

24 

954 

26 

952 

28 

950 

LX240063 

Description 

Topsoil - 10 inches 
Till Zone - 20 inches 

CL.A Y • VERY STIFF to STIFF to 
SOFT, orange, with gray and tan 
mottling, silt, chert fragments, 

moist to wet 

Auger Refusal at 22. 5 feet 

Weather: Cloudy, 60's 

•Elevation (ft): 979.2 

Date Started: 4/ 16/ 24 

Date Completed: 4/ 16/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-3 
(5) 

4-4-10 
(14) 

6-7-13 
(20) 

5-6-10 
(16) 

4-6-8 
(14) 

6-6-8 
(14) 

3-10-5 
(15) 

2-2-2 
(4) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

12 23.5 

14 24.5 

14 38.1 

16 41.7 

18 45.6 

18 43.3 

18 43.0 

0 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

... 
a,-.., a, 
"'> 3:~ 

Remarks 

Water on observed tools 
at 18.0 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

SW-4 page 1 of 1 



BORING LOG 

BORING: SW-5 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. 
(ft) 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

950 

948 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
Till Zone - 28 inches 

CLAY · VERY STIFF, tan, with 
gray mottling, silt, moist 

CLAY· HARD to VERY STIFF, 
orange, with gray mottling, silt, 

chert fragments, moist 

CLAY· STIFF to VERY STIFF, 
gray, with little orange, with 

silt, sand, chert and weathered 
rock fragments, moist 

WEATHERED ROCK 
Auger Refusal at 20.5 feet 
Begin Coring at 20.5 feet 

LIMESTONE • light gray, medium 
grained, hard, with few shale 

parting, and fossils 
SILTSTONE· greenish gray, few 
layers of limestone, quartzite 

inclusions 

Weather: Rainy, 60's 
•Elevation (ft): 976.7 

Date Started: 4/ 10/24 
Date Completed: 4/ 10/24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-2-3 
(5) 

5-4-8 
(12) 

6-10-13 
(23) 

6-17-18 
(35) 

4-9-9 
(18) 

4-4-11 
(15) 

2-8-8 
(16) 

6-50/ 4" 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

18 

16 

18 

18 

18 

16 

12 

0 

57 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

Dry upon completion of 
soil augering 

No core water loss 
observed 

REC (%)· 95 
RQD (%) • 84 

REC(%) - 100 
RQD (%) • 88 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

LX240063 (continued) SW-5 page 1 of2 



BORING LOG 

BORING: SW-5 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: B. Bishop, PE 

Elev. Depth 
Symbo Description (ft) (ft) 

X X SILTSTONE · greenish gray, few 946 X X 
X X layers of limestone, quartzite X X 
X X inclusions(continued) 32 X X 
X X 

944 X X 
X X 
X X 

34 
X X 
X X 

942 X X 
X X 
X X 
X X 

36 X X 
X X 

940 X X 
X X 
X X 

38 X X 
X X 

938 X X 
X X 
X X 
X X 

40 X X 
X X 

936 X X 
X X 
X X 

42 X X 
X X 

934 X X 
X X 
X X 
X X 

44 X X 
X X 

932 X X 
X X 

46 Coring Terminated at 45.5 feet 
930 

48 

928 

50 

926 

52 
924 

54 

922 

56 
920 

58 
918 

LX240063 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Rainy, 60's 
•Elevation (ft): 976.7 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA Date Started: 4/ 10/ 24 

Date Completed: 4/ 10/ 24 

Checked By: B. Hatcher, PE 

Hole Size (in): 4 

Blow 
Counts 

(N Value) 

56 

60 

54 

LL PL Pl Remarks 

REC (%) · 93 

RQD (%) • 77 

REC(%) - 100 
RQD (%) • 83 

REC (%) · 90 
RQD (%) • 87 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-5 page 2 of2 



BORING LOG 

BORING: SW-6 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. 
(ft) 

978 
2 

976 
4 

974 
6 

9TI 
8 

970 
10 

%8 
12 

966 
14 

964 
16 

%2 
18 

960 
20 

958 
22 

956 
24 

954 
26 

952 
28 

950 

LX240063 

Description 

Topsoil - 8 inches 
Till Zone - 28 inches 

CLAY· VERY STIFF, orange, with 
gray and tan mottling, silt, 

chert fragments, moist 

CLAY · VERY STIFF, gray, with 
orange and tan mottling 

mottling, silt, chert fragments, 
moist 

CLAY· STIFF to VERY STIFF, tan, 
with gray mottling, silt , chert 

fragments, moist 

WEATHERED ROCK 
Auger Refusal at 23.4 

Weather: Cloudy, 60's 

•Elevation (ft): 979.6 

Date Started: 4/ 16/ 24 

Date Completed: 4/ 16/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

2-3-3 
(6) 

3-4-6 
(10) 

6-8-13 
(21) 

7-9-11 
(20) 

3-4-12 
(16) 

6-13-10 
(23) 

5-7-8 
(15) 

4-3-15 
(18) 

>--. g 
0 C: LL ~:::.. u 

~ 0::: 

14 

16 

18 

18 

18 

16 

14 

10 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

0 
0 

~ 
V 

1l'i? 

... 
a,-.., a, 
"'> 3:~ 

Remarks 

Water on observed tools 
at 16.0 feet 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

SW-6 page 1 of 1 



BORING LOG 

BORING: SW-7 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

I - • • • 

980 
2 

978 

976 
6 

974 
8 

9TI 
10 

970 
12 

%8 
14 

966 

16 

964 

18 

%2 
20 

960 

22 

958 
24 

956 
26 

954 
28 

952 

Description 

Topsoil - 8 inches 
Till Zone - 22 inches 

CLAY · VERY STIFF, tan, with 
gray mottling, silt, moist 

FAT CLAY (CH) • VERY STIFF, 
orange, with gray mottling, silt, 
sand, chert fragments, moist to 

wet 

FAT CLAY (CH) • STIFF, gray, 
with little orange, silt, sand, 

weathered rock and chert 
fragments, moist 

Auger Refusal at 28. 9 feet _I 

Weather: Sunny, 70's 
•Elevation (ft): 981.3 

Date Started: 4/ 15/ 24 
Date Completed: 4/ 15/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

3-2-3 
(5) 

5-8-10 
(18) 

>--. 
0 C: 
~:::., 
0::: 

12 

14 

g 
LL u 

~ 

24.3 

20.4 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

67 

7-9-11 
(20) 10 29.2 76 34 43 

7-11-12 
(23) 

8-7-9 
(16) 

21-14-10 
(24) 

8-6-6 
(12) 

5-6-8 
(14) 

16 

0 

12 

18 

4 

23.8 

28.1 

34.7 

Water on observed tools 
at 20.0 feet 

No core water loss 
observed 

~ 
- . . ·---. \ - ·-·-·-. 

. ~ . -" - "' ·- ·-
- - - H_''-.· 

IUi' 
'I' 

-~ ti 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

~ , .... i.. 
-f~- ..•. • .. 

• 1 

LX240063 (continued) 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-7 page 1 of2 



BORING LOG 

BORING: SW-7 (cont.) 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
(ft) (ft) Symbo 

950 

948 

946 

944 

942 

940 

938 

936 

934 

932 

930 

928 

926 

924 

922 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

58 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Description 

Begin Coring at 28. 9 feet 

LIMESTONE • light gray, medium 
grained, hard, few shale 

partings 
• greems gray, ew 

layers of limeston, quartzite 
inclions, vertical 

fractures( continued) 

Coring Terminated at 53.9 feet 

Weather: Sunny, 70's 
•Elevation (ft): 981.3 

Date Started: 4/ 15/ 24 
Date Completed: 4/ 15/ 24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

58 

60 

58 

60 

58 

PL 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 
"'> 

V 3:~ 
1l'i? 

Remarks 

REC (%) · 97 
RQD (%) • 88 

REC (%) · 100 
RQD (%) • 78 

REC (%) · 97 
RQD (%) • 93 

REC (%) · 100 
RQD (%) · 100 

REC (%) · 97 
RQD (%) • 87 

H_''-.· 
IUi' 
'I' 

-~ ti 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

~ , .... i.. 
.f~. . ... · .. 

• 1 

LX240063 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-7 page 2 of2 



BORING LOG 

BORING: SW-7A 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. Depth 
Symbo (ft) (ft) Description 

Sounding 

980 
2 

978 Shelby Tube 
4 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Weather: Sunny, 70's 
•Elevation (ft): 981.3 

Date Started: 4/ 15/ 24 
Date Completed: 4/ 15/ 24 
Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

24 

LL PL Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

Remarks 

Dry upon completion of 
soil augering 

976 Boring Terminated at 5.0 feet 
6 

974 
8 

9TI 
10 

970 
12 

%8 
14 

966 

16 

964 

18 

%2 
20 

960 

22 

958 
24 

956 
26 

954 
28 

952 

LX240063 

H.''-.· 
IUi' 
'I' 

-~ ti 
~ , .... i.. 
-f~- . .•. • .. 

• 1 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-7A page 1 of 1 



BORING LOG 

BORING: SW-8 
Project Number: LX240063 
Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 
Location: Liberty, Kentucky 
Logged By: S. Mills, EIT 

Elev. 
(ft) 

978 

976 

974 

9TI 

970 

%8 

966 

964 

%2 

960 

958 

956 

954 

952 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 
X X 
X X 
X X 

24 X X 
X X 
X X 
X X 
X X 

26 
X X 
X X 
X X 
X X 
X X 
X X 

28 X X 
X X 
X X 
X X 
X X 
X X 

Description 

Topsoil - 8 inches 
Till Zone - 10 inches 

LEAN CLAY (CL)· STIFF, red, 
with gray mottling, silt, moist 

CLAY· VERY STIFF, orange, with 
gray mottling, silt, sand, 
weathered rock and chert 

fragments, moist 

CLAY· FIRM, gray, with little 
orange, silt, sand, weathered 

rock and chert fragments, moist 

WEATHERED ROCK 
Auger Refusal at 21.4 
Begin Coring at 21.4 

MUDSEAM 
SILTSTONE • geenish gray, few 
layers of limestoine, quartxite 
inclusions, becoming cherty at 
31 . 9 feet, few shale partings at 

34 feet 

Weather: Sunny, 70's 
•Elevation (ft): 979.8 

Date Started: 4/ 15/24 
Date Completed: 4/ 15/24 
Checked By: B. Hatcher, PE 

Blow >--. g 
Counts 0 C: LL ~:::.. u 

(N Value) ~ 0::: 

1-2-2 
(4) 8 

3-4-7 
12 (11) 

4-10-11 
18 (21) 

10-12-14 
18 (26) 

6-9-13 
18 (22) 

14-12-18 
18 (30) 

7-8-12 
18 (20) 

6-3-4 
18 (7) 

41 

60 

PL 

Coosulting SQrvicgs lncorporat9d @· .. . 
858 Contract St.-t ~ = 

L9xington, 1<9otucky 40505 • CSI I 
Phon9: 859.309.6021 

Fax: 888. 792.3121 • . . • . . • 

Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 
Method: SFA 

Hole Size (in): 4 

0 ... 
0 a,-

~ 
.., a, 

Remarks "'> 
V 3:~ 

1l'i? 

~ 

Water on observed tools 
at 15.5 feet 

No core water loss 
observed 

REC (%) · 68 
RQD (%) • 43 

REC (%) · 100 
RQD (%) · 100 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 
network. 

No Photo Available 

LX240063 (continued) 

Left Photo: Photo of Approximate Boring Location 
Right Photo: Photo of Boring 

SW-8 page 1 of2 



BORING LOG 

BORING: SW-8 (cont.) 
Project Number: LX240063 

Name: EKPC Liberty 

Client: East Kentucky Power Cooperative 

Location: Liberty, Kentucky 

Logged By: S. Mills, EIT 

Elev. Depth 
Symbo Description (ft) (ft) 

X X SILTSTONE · geenish gray, few X X 
X X layers of limestoine, quartxite X X 

948 X X inclusions, becoming cherty at 32 X X 
X X 31. 9 feet, few shale partings at X X 
X X 34 feet(continued) X X 

946 34 
X X 
X X 
X X 
X X 
X X 

944 X X 
36 X X 

X X 
X X 
X X 
X X 

942 38 X X 
X X 
X X 
X X 
X X 

940 X X 
40 X X 

X X 
X X 
X X 
X X 

938 42 Corin Terminated at 41. 9 feet 

936 44 

934 46 

932 48 

930 50 

928 52 

926 54 

924 56 

922 58 

Coosulting SQrvicgs lncorporat9d ® 858 Contract St.-t · ~ . 

L9xin~~~~~ • c ___ s __ .•. I 

Fax: 888. 792.3121 

Weather: Sunny, 70's 

•Elevation (ft): 979.8 

Date Started: 4/ 15/ 24 

Date Completed: 4/ 15/ 24 

Checked By: B. Hatcher, PE 

Blow 
Counts 

(N Value) 

60 

55 

LL PL Pl 

Contractor: Strata Group 

Dri ll Rig: CME-550 

Method: SFA 

Hole Size (in): 4 

Remarks 

REC (%) · 100 

RQD (%) • 97 

REC (%) · 92 
RQD (%) • 83 

*Elevations were determined using Real Time 

Kinematic Differential GPS referencing the KYCORS 

network. 

No Photo Ava ilable 

LX240063 

Left Photo: Photo of Approximate Boring Location 

Right Photo: Photo of Boring 

SW-8 page 2 of2 



Consulting Services Incorporated 
LEXINGTON | LOUISVILLE | CINCINNATI

FIELD TESTING PROCEDURES  

Field Operations: The general field procedures employed by CSI are summarized in ASTM D 420 which is entitled 
"Investigating and Sampling Soils and Rocks for Engineering Purposes." This recommended practice lists recognized 
methods for determining soil and rock distribution and ground water conditions. These methods include 
geophysical and in situ methods as well as borings.  

Borings are drilled to obtain subsurface samples using one of several alternate techniques depending upon the 
subsurface conditions. These techniques are:  

a. Continuous 2-1/2 or 3-1/4 inch I.D. hollow stem augers;

b. Wash borings using roller cone or drag bits (mud or water);

c. Continuous flight augers (ASTM D 1425).

These drilling methods are not capable of penetrating through material designated as "refusal materials." Refusal, 
thus indicated, may result from hard cemented soil, soft weathered rock, coarse gravel or boulders, thin rock 
seams, or the upper surface of sound continuous rock. Core drilling procedures are required to determine the 
character and continuity of refusal materials.  

The subsurface conditions encountered during drilling are reported on a field test boring record by the chief 
driller. The record contains information concerning the boring method, samples attempted and recovered, 
indications of the presence of various materials such as coarse gravel, cobbles, etc., and observations between 
samples. Therefore, these boring records contain both factual and interpretive information. The field boring 
records are on file in our office.  

The soil and rock samples plus the field boring records are reviewed by a geotechnical engineer. The engineer 
classifies the soils in general accordance with the procedures outlined in ASTM D 2488 and prepares the final boring 
records, which are the basis for all evaluations and recommendations.  

The final boring records represent our interpretation of the contents of the field records based on the results of 
the engineering examinations and tests of the field samples. These records depict subsurface conditions at the 
specific locations and at the particular time when drilled. Soil conditions at other locations may differ from 
conditions occurring at these boring locations. Also, the passage of time may result in a change in the subsurface 
soil and ground water conditions at these boring locations. The lines designating the interface between soil or 
refusal materials on the records and on profiles represent approximate boundaries. The transition between 
materials may be gradual. The final boring records are included with this report.  

The detailed data collection methods using during this study are discussed on the following pages. 

Soil Test Borings: Soil test borings were made at the site at locations shown on the attached Boring Plan. Soil 
sampling and penetration testing were performed in accordance with ASTM D 1586.  

The borings were made by mechanically twisting a hollow stem steel auger into the soil. At regular intervals, the 
drilling tools were removed and soil samples obtained with a standard 1.4 inch I.D., 2 inch O.D., split tube 
sampler. The sampler was first seated 6 inches to penetrate any loose cuttings, then driven an additional foot with 
blows of a 140-pound hammer falling 30 inches. The number of hammer blows required to drive the sampler the 
final foot was recorded and is designated the "penetration resistance". The penetration resistance, when properly 
evaluated, is an index to the soil strength and foundation supporting capability.  

Representative portions of the soil samples, thus obtained, were placed in glass jars and transported to the 
laboratory. In the laboratory, the samples were examined to verify the driller's field classifications. Test Boring 
Records are attached which graphically show the soil descriptions and penetration resistances.  



Consulting Services Incorporated 
LEXINGTON | LOUISVILLE | CINCINNATI

Core Drilling: Refusal materials are materials that cannot be penetrated with the soil drilling methods employed. 
Refusal, thus indicated, may result from hard cemented soil, soft weathered rock, coarse gravel or boulders, thin 
rock seams or the upper surface of sound continuous rock. Core drilling procedures are required to determine the 
character and continuity of refusal materials.  

Prior to coring, casing is set in the drilled hole through the overburden soils, if necessary, to keep the hole from 
caving. Refusal materials are then cored according to ASTM D 2113 using a diamond-studded bit fastened to the 
end of a hollow double tube core barrel. This device is rotated at high speeds, and the cuttings are brought to the 
surface by circulating water. Core samples of the material penetrated are protected and retained in the swivel- 
mounted inner tube. Upon completion of each drill run, the core barrel is brought to the surface, the core 
recovered is measured, the samples are removed and the core is placed in boxes for storage.  

The core samples are returned to our laboratory where the refusal material is identified and the percent core 
recovery and rock quality designation is determined by a soils engineer or geologist. The percent core recovery is 
the ratio of the sample length obtained to the depth drilled, expressed as a percent. The rock quality designation 
(RQD) is obtained by summing up the length of core recovered, including only the pieces of core which are four 
inches or longer, and dividing by the total length drilled. The percent core recovery and RQD are related to 
soundness and continuity of the refusal material. Refusal material descriptions, recoveries, and RQDs are shown on 
the "Test Boring Records".  

Hand Auger Borings and Dynamic Cone Penetration Testing: Hand auger borings are performed manually by CSI field 
personnel. This consists of manually twisting hand auger tools into the subsurface and extracting “grab” or baggie 
samples at intervals determined by the project engineer. At the sample intervals, dynamic cone penetration (DCP) 
testing is performed. This testing involves the manual raising and dropping of a 20-pound hammer, 18 inches. This 
“driver” head drives a solid-13⁄4 inch diameter cone into the ground. DCP “counts” are the number of drops it 
takes for the hammer to drive three 13⁄4 inch increments, recorded as X-Y-Z values.  

Test Pits: Test pits are excavated by the equipment available, often a backhoe or trackhoe. The dimensions of the 
test pits are based on the equipment used and the power capacity of the equipment. Samples are taken from the 
spoils of typical buckets of the excavator and sealed in jars or “Ziploc” baggies. Dynamic Cone Penetration or hand 
probe testing is often performed in the upper few feet as OSHA standards allow. Refusal is deemed as the lack of 
advancement of the equipment with reasonable to full machine effort.  

Water Level Readings: Water table readings are normally taken in conjunction with borings and are recorded on 
the "Test Boring Records". These readings indicate the approximate location of the hydrostatic water table at the 
time of our field investigation. Where impervious soils are encountered (clayey soils) the amount of water seepage 
into the boring is small, and it is generally not possible to establish the location of the hydrostatic water table 
through water level readings. The ground water table may also be dependent upon the amount of precipitation at 
the site during a particular period of time. Fluctuations in the water table should be expected with variations in 
precipitation, surface run-off, evaporation and other factors.  

The time of boring water level reported on the boring records is determined by field crews as the drilling tools are 
advanced. The time of boring water level is detected by changes in the drilling rate, soil samples obtained, etc. 
Additional water table readings are generally obtained at least 24 hours after the borings are completed. The time 
lag of at least 24 hours is used to permit stabilization of the ground water table, which has been disrupted by the 
drilling operations. The readings are taken by dropping a weighted line down the boring or using an electrical 
probe to detect the water level surface.  

Occasionally the borings will cave-in, preventing water level readings from being obtained or trapping drilling 
water above the caved-in zone. The cave-in depth is also measured and recorded on the boring records. 



Summary of Laboratory Results 
Sheet 1 of 5 

Sample Li<1-1id Plastic Plasticity Class- Wate,: Unconfined Rock Dry Wet Max. Dry Opt Wate,; Swell pH of Soil pH of Soil Resistivity 
k % Fine,; 

Borehole Depth Content Compressive au Density Density Density Content Pressure Distilled Calcium (ohm cm) 
Type Limit Limit Index ification (%) Strength (psf) (ksf) (pcf) (pcf) (pcf) (%) (psf) Water Carbonate (cm/sec) #200 

B-2 0.0 ss 19.1 

B-2 1.5 ss 14.4 

B-2 4.0 ss 30.5 

B-2 6.5 ss 67.3 

B-2 9.0 ss 33.9 
B-4 0.0 ss 38 22 16 CL 23.3 83.7 

B-4 1.5 ss 56 26 30 CH 21.9 88.7 

B-4 3.0 GRAB 52 26 26 CH 26.2 5.13 3.51 200000 83.7 

B-4 4.0 ss 43.5 

B-4 6.5 ss 70 36 34 MH 38.5 92.1 
B-4 9.0 ss 42.1 

B-4 11.5 ss 64 36 28 MH 41.1 67.9 

B-4 14.0 ss 28.4 

B-5 0.0 ss 20.7 

B-5 3.0 GRAB 55 26 29 CH 30.6 97.3 23.8 5.69 3.69 170000 95.2 
B-5 6.5 ss 27.7 

B-5 9.0 ss 44.8 

B-5 14 .0 ss 43.7 

B-8 3.0 CORE 1472 

B-9 0.0 ss 24.0 

B-9 1.5 ss 21.7 
B-9 4.0 ss 34.1 

B-9 6.5 ss 33.0 

B-9 9.0 ss 49.2 

B-9A 3.0 ST 65 30 35 CH 33.4 88.6 118.3 94 .2 

B-13 0.0 ss 19.9 

PROJECT INFORMATION - Consulting Services Incorporated 
~ 858 Cont ract Street 

Client: East Kentucky Power Cooperative 

1·/s11 Lexington, Kentucky 40505 
SS - Split Spoon Sample Project Name: EKPC Liberty 
GRAB - Bulk Grab Sample Project Number: LX240063 

Phone: 859.309.6021 k - Coefficient of Permeability Project Location: Liberty, Kentucky ~ -.. -. Fax: 888.792 .3121 - See Attached test Results ~ 



Summary of Laboratory Results Sheet 2 of 5 

Sample Li<1-1id Plastic Plasticity Class- Wate,: Unconfined Rock Dry Wet Max. Dry Opt Wate,; Swell pH of Soil pH of Soil Resistivity 
k % Fine,; 

Borehole Depth Content Compressive au Density Density Density Content Pressure Distilled Calcium (ohm cm) 
Type Limit Limit Index ification (%) Strength (psf) (ksf) (pcf) (pcf) (pcf) (%) (psf) Water Carbonate (cm/sec) #200 

B-13 1.5 ss 46 23 23 CL 21.0 85.0 
B-13 6.5 ss 45 21 24 CL 16.3 60.3 

B-13 9.0 ss 32.6 

B-13 11.5 ss 30.1 

B-13 14.0 ss 31.8 

B-13A 4.0 ST 46 24 22 CL 20.2 7249 108.0 129.8 86.5 
B-16 39.7 GRAB 1443 

B-16 0.0 ss 20.5 

B-16 1.5 ss 27.5 
B-16 2.0 GRAB 59 28 31 CH 33.6 89.5 28.8 1750 86.8 

B-16 4.0 ss 94 38 56 CH 38.0 97.6 

B-16 6.5 ss 43 28 15 ML 33.5 60.3 

B-16 9.0 ss 43.6 

B-16 11.5 ss 53.5 

B-16 14.0 ss 54.2 

B-17 0.0 ss 21.2 

B-17 1.5 ss 31 19 12 CL 22.0 77.4 
B-17 4.0 ss 30 19 11 CL 20.3 80.2 

B-17 6.5 ss 16.5 

B-17 9.0 ss 69 29 40 CH 30.0 81.4 

B-17 11.5 ss 29.0 

B-17 14.0 ss 30.4 
B-18 3.0 GRAB 29 19 10 CL 20.0 5.16 3.75 240000 83.5 

B-20 3.0 GRAB 56 29 27 CH 30.4 4.86 3.73 370000 80.5 

B-21 3.0 GRAB 49 25 24 CL 27.8 5.17 3.94 220000 89.2 

B-23 0.0 ss 21.2 

PROJECT INFORMATION - Consulting Services Incorporated 
~ 858 Contract Street Client: East Kentucky Power Cooperative 

1·/s11 Lexington, Kentucky 40505 
SS - Split Spoon Sample Project Name: EKPC Liberty 
GRAB - Bulk Grab Sample Project Number: LX240063 

Phone: 859.309.6021 k - Coefficient of Permeability Project Location: Liberty, Kentucky ~ -.. -. Fax: 888.792.3121 - See Attached test Results ~ 



Summary of Laboratory Results 
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Sample Li<1-1id Plastic Plasticity Class- Wate,: Unconfined Rock Dry Wet Max. Dry Opt Wate,; Swell pH of Soil pH of Soil Resistivity 
k % Fine,; 

Borehole Depth Content Compressive au Density Density Density Content Pressure Distilled Calcium (ohm cm) 
Type Limit Limit Index ification (%) Strength (psf) (ksf) (pcf) (pcf) (pcf) (%) (psf) Water Carbonate (cm/sec) #200 

B-23 1.5 ss 25 17 8 CL 19.3 80.6 

B-23 4.0 ss 33 19 14 CL 18.0 82.4 

B-23 6.5 ss 57 27 30 CH 21.8 66.5 
B-23 9.0 ss 25.8 

B-23 11.5 ss 25.1 

B-23 14.0 ss 38.1 
B-23A 3.0 ST 26 21 5 CL-ML 17.2 5643 111 .6 130.8 84.2 
B-24 0.0 ss 21.1 
B-24 1.5 ss 25.4 

B-24 4.0 ss 25.3 

B-24 6.5 ss 40.3 
B-24 9.0 ss 40.2 
B-24 11.5 ss 41.1 
B-24 14.0 ss 36.4 

B-24A 2.0 ST 40 23 17 CL 19.7 106.7 127.8 87.9 

B-25 28.4 CORE 549 

B-27 0.0 ss 21.9 
B-27 1.5 ss 33 22 11 CL 22.9 90.6 
B-27 4.0 ss 47 28 19 ML 30.6 73.0 
B-27 6.5 ss 60.0 

B-27 9.0 ss NP NP NP ML 71.5 71.1 

B-27 11.5 ss 62.3 
B-27 14.0 ss 58.7 

B-28 0.0 ss 23.0 

B-28 1.5 ss 30.0 

B-28 4.0 ss 32.3 

PROJECT INFORMATION - Consulting Services Incorporated 
~ 858 Contract Street 

Client: East Kentucky Power Cooperative 

1·/s11 Lexington, Kentucky 40505 
SS - Split Spoon Sample Project Name: EKPC Liberty 
GRAB - Bulk Grab Sample Project Number: LX240063 

Phone: 859.309.6021 k - Coefficient of Permeability Project Location: Liberty, Kentucky ~ -.. -. Fax: 888.792.3121 - See Attached test Results ~ 



Summary of Laboratory Results 
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Sample Li<1-1id Plastic Plasticity Class- Wate,: Unconfined Rock Dry Wet Max. Dry Opt Wate,; Swell pH of Soil pH of Soil Resistivity 
k % Fine,; 

Borehole Depth Content Compressive au Density Density Density Content Pressure Distilled Calcium (ohm cm) 
Type Limit Limit Index ification (%) Strength (psf) (ksf) (pcf) (pcf) (pcf) (%) (psf) Water Carbonate (cm/sec) #200 

B-28 6.5 ss 28.7 
B-28 9.0 ss 55.3 

B-28 11.5 ss 49.3 
B-30 0.0 ss 22.2 

B-30 1.5 ss 31.7 

B-30 4.0 ss 26.1 

B-30 6.5 ss 33.5 
B-30 9.0 ss 35.2 

B-30 11.5 ss 45.6 

INF-1 3.0 GRAB 52 28 24 CH 31.1 94.4 23.9 5.29 4.04 140000 89.1 

INF-1 6.0 ST 74 37 37 MH 36.6 82.7 112.9 1.17x10-7 84.5 

INF-2 4.0 ST 71 36 35 MH 33.6 88.0 117.5 3.32x10-6 90.3 

SW-1 3.0 GRAB 32 21 11 CL 22.4 5.32 3.96 250000 84.2 
SW-2 0.0 ss 25.1 

SW-2 1.5 ss 17.0 

SW-2 4.0 ss 25.3 
SW-2 6.5 ss 29.0 

SW-2 9.0 ss 22.9 

SW-2 11.5 ss 34.4 
SW-2 14.0 ss 21.7 

SW-2A 2.0 ST 34 21 13 CL 19.8 107.0 128.2 89.3 
SW-3 0.0 ss 23.2 

SW-3 1.5 ss 19.2 

SW-3 4.0 ss 21.7 

SW-3 6.5 ss 34.7 

SW-3 9.0 ss 37.2 

PROJECT INFORMATION - Consulting Services Incorporated 
~ 858 Contract Street 

Client: East Kentucky Power Cooperative 

1·/s11 Lexington, Kentucky 40505 
SS - Split Spoon Sample Project Name: EKPC Liberty 
GRAB - Bulk Grab Sample Project Number: LX240063 

Phone: 859.309.6021 k - Coefficient of Permeability Project Location: Liberty, Kentucky ~ -.. -. Fax: 888.792.3121 - See Attached test Results ~ 



Summary of Laboratory Results 

Sheet 5 of 5 

Sample Li<1-1id Plastic Plasticity Class- Wate,: Unconfined Rock Dry Wet Max. Dry Opt Wate,; Swell pH of Soil pH of Soil Resistivity 
k % Fine,; 

Borehole Depth Content Compressive au Density Density Density Content Pressure Distilled Calcium (ohm cm) 
Type Limit Limit Index ification (%) Strength (psf) (ksf) (pcf) (pcf) (pcf) (%) (psf) Water Carbonate (cm/sec) #200 

SW-3 11.5 ss 36.8 

SW-4 0.0 ss 23.5 
SW-4 1.5 ss 24.5 
SW-4 4.0 ss 38.1 

SW-4 6.5 ss 41.7 

SW-4 9.0 ss 45.6 

SW-4 11.5 ss 43.3 
SW-4 14.0 ss 43.0 
SW-7 0.0 ss 24.3 
SW-7 1.5 ss 20.4 

SW-7 4.0 ss 76 34 42 CH 29.2 66.8 
SW-7 6.5 ss 23.8 

SW-7 9.0 ss 28.1 
SW-7 11.5 ss 34.7 

SW-7A 2.0 ST 71 32 39 CH 36.0 86.6 117.7 95.6 
SW-8 3.0 GRAB 38 22 16 CL 23.4 5.37 4.08 240000 82.9 

SW-25 21.4 CORE 836 

PROJECT INFORMATION - Consulting Services Incorporated 
~ 858 Cont ract Street 

Client: East Kentucky Power Cooperative 

1·/s11 Lexington, Kentucky 40505 
SS - Split Spoon Sample Project Name: EKPC Liberty 
GRAB - Bulk Grab Sample Project Number: LX240063 

Phone: 859.309.6021 k - Coefficient of Permeability Project Location: Liberty, Kentucky ~ -.. -. Fax: 888.792 .3121 - See Attached test Results ~ 



Liquid and Plastic Limits Test Report 
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Boring Depth (ft) LL PL Pl Water %<#40 % < #200 uses Description Content 

• B-4 o_o 38 22 16 23.3 83.7 CL brown LEAN CLAY with SAND 

III B-4 1.5 56 26 30 21.9 88.7 CH red brown FAT CLAY 

... B-4 3.0 52 26 26 26.2 83.7 CH red brown FAT CLAY with SAND 

* B-4 6.5 70 36 34 38.5 92.1 MH light brown ELASTIC SILT 

0 B-4 11.5 64 36 28 41.1 67.9 MH dark brown SANDY ELASTIC SILT 

0 B-5 3.0 55 26 29 30.6 99 95.2 CH red brown FAT CLAY 

0 B-9A 3.0 65 30 35 33.4 96 94.2 CH brown FATCLAY 

6 B-13 1.5 46 23 23 21.0 85.0 CL light brown LEAN CLAY with SAND 

® B-13 6.5 45 21 24 16.3 60.3 CL red brown SANDY LEAN CLAY 

El) B-13A 4.0 46 24 22 20.2 96 86.5 CL red brown LEAN CLAY 

• B-16 4.0 94 38 56 38.0 97.6 CH red brown FAT CLAY 

9 B-16 6.5 43 28 15 33.5 60.4 ML red brown SANDY SILT 

0 B-17 1.5 31 19 12 22.0 77.4 CL brown LEAN CLAY with SAND 

* B-17 4.0 30 19 11 20.3 80.2 CL light brown LEAN CLAY with SAND 

C3 B-17 9.0 69 29 40 30.0 81.4 CH red brown FAT CLAY with SAND 

• B-18 3.0 29 19 10 20.0 83.5 CL brown LEAN CLAY with SAND 

• B-20 3.0 56 29 27 30.4 80.5 CH red brown FAT CLAY with SAND 

• B-21 3.0 49 25 24 27.8 89.2 CL brown LEAN CLAY 

PROJECT INFORMATION 

® 
Consulting Services Incorporated 

Client: East Kentucky Power Cooperative 858 Contract Street 
Lexington, Kentucky 40505 Project Name: Liberty Gas RECIP Engine Plant 
Phone: 859.309.6021 Project Number: 0040063 
Fax: 888.792.3121 Project Location: Liberty, KY 



Liquid and Plastic Limits Test Report 
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LIQUID LIMIT 
60 80 100 

Boring Depth (ft) LL PL Pl Water %<#40 % < #200 uses Description Content 

• B-23 1-5 25 17 8 19-3 81 CL light brown LEAN CLAY with SAND 

Ill B-23 4_0 33 19 14 18-0 82 CL brown LEAN CLAY with SAND 

... B-23 6_5 57 27 30 21-8 67 CH red brown SANDYFATCLAY 

* B-23A 3.0 26 21 5 17.2 95 84.2 CL-ML light brown SIL TY CLAY with SAND 

0 B-24A 2.0 40 23 17 19.7 95 87.9 CL brown LEAN CLAY 

0 B-27 1.5 33 22 11 22.9 90.6 CL brown LEAN CLAY 

0 B-27 4.0 47 28 19 30.6 73.0 ML light brown SILT with SAND 

t:,. B-27 9.0 NP NP NP 71.5 71.1 ML light brown SILT with SAND 

® INF-1 3.0 52 28 24 31.1 89.1 CH red brown FAT CLAY 

$ INF-1 6.0 74 37 37 36.6 88 84.5 MH red brown ELASTIC SILT with SAND 

• INF-2 4.0 71 36 35 33.6 93 90.3 MH red brown ELASTIC SILT 

9 SW-1 0.0 32 21 11 22.4 84.2 CL brown LEAN CLAY with SAND 

0 SW-2A 2.0 34 21 13 19.8 97 89.3 CL brown LEAN CLAY 

* SW-7 4.0 76 34 42 29.2 66.8 CH brown SANDY FAT CLAY 

C3 SW-7A 2.0 71 32 39 36.0 97 95.6 CH red brown FAT CLAY 

• SW-8 3.0 38 22 16 23.4 82.9 CL red brown LEAN CLAY with SAND 

PROJECT INFORMATION 

® 
Consulting Services Incorporated 

Client: East Kentucky Power Cooperative 858 Contract Street 
Lexington, Kentucky 40505 Project Name: Liberty Gas RECIP Engine Plant 
Phone: 859.309.6021 Project Number: 0040063 
Fax: 888.792.3121 Project Location: Liberty, KY 



GRAIN SIZE DISTRIBUTION 
U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDRCWETER 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
I GRAVEL SAND I 

SILT OR CLAY I coarse fine coarse medium I fine I 
Boring Depth (ft) Classification LL PL Pl Cc Cu 

• S-5 3.0 red brown FATCLAY(CH) 55 26 29 

IZI S-9A 3.0 brown FATCLAY(CH) 65 30 35 
... B-13A 4.0 red brown LEAN CLA Y(CL) 46 24 22 

* S-23A 3.0 light brown SIL TY CLAY with SAND(CL-ML) 26 21 5 

Boring Depth (ft) 095 060 050 030 010 %Gravel %Sand %Silt %Clay 

• S-5 3.0 0.073 0.007 0.004 0.2 4.6 41.5 53.6 

IZI S-9A 3.0 0.251 0.004 0.002 0.5 7.0 30.9 61.6 
... B-13A 4.0 0.385 0.014 0.009 0.001 0.8 12.7 45.1 41.4 

* S-23A 3.0 0.504 0.019 0.014 0.007 0.9 14.9 59.8 24.3 

PROJECT INFORMATION 

- Consulting Services Incorporated 
~-, ' 

1 
858 Contract Street 

Client: East Kentucky Power Cooperative 

i• CSI i Lexington, Kentucky 40505 
Project Name: Liberty Gas RECIP Engine Plant 
Project Number: LX240063 

~ 'A Phone: 859309.6021 Project Location: Liberty, KY '---• ..•.. Fax: 888.792.3121 -- -



GRAIN SIZE DISTRIBUTION 
U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDRCWETER 
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GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL SAND I SILT OR CLAY I coarse fine coarse medium I fine I 
Boring Depth (ft) Classification LL PL Pl Cc Cu 

• B-24A 2.0 brown LEAN CLAY(CL) 40 23 17 

IZI INF-1 6.0 red brown ELASTIC SILT with SAND(MH) 52 28 37 
... INF-2 4.0 red brown ELASTIC SIL T(MH) 71 36 35 

* SW-2A 2.0 brown LEAN CLAY(CL) 34 21 13 

Boring Depth (ft) 095 060 050 030 010 %Gravel %Sand %Silt %Clay 

• B-24A 2.0 0.398 0.012 0.008 0.002 0.8 11.3 45.8 42.1 

IZI INF-1 6.0 6.322 0.005 0.002 7.4 8.1 23.1 61.4 
... INF-2 4.0 1.518 0.004 0.002 3.2 6.5 27.9 62.5 

* SW-2A 2.0 0.252 0.012 0.008 0.002 0.3 10.4 48.5 40.8 

PROJECT INFORMATION 

® 
Consulting Services Incorporated Client: East Kentucky Power Cooperative 
858 Contract Street Project Name: Liberty Gas RECIP Engine Plant 
Lexington, Kentucky 40505 Project Number: LX240063 
Phone: 859.309.6021 Project Location: Liberty, KY . 
Fax: 888.792.3121 



GRAIN SIZE DISTRIBUTION 
U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDRCWETER 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
I GRAVEL SAND I 

SILT OR CLAY I coarse fine coarse medium I fine I 
Boring Depth (ft ) Classification LL PL Pl Cc Cu 

• SW-7A 2.0 red brown FATCLAY(CH) 71 32 39 

Boring Depth (ft ) 095 060 050 030 010 %Gravel %Sand %Silt %Clay 

• SW-7A 2.0 0.069 0.002 0.0 4.4 28.5 67.1 

PROJECT INFORMATION 

@ 
Consulting Services Incorporated Client: East Kentucky Power Cooperative 
858 Contract Street Project Name: Liberty Gas RECIP Engine Plant 
Lexington, Kentucky 40505 

. 

Project Number: LX240063 . Phone: 859.309.6021 Project Location: Liberty, KY 
Fax: 888.792.3121 



UNCONFINED COMPRESSION TEST 
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STRAIN,% 

Specimen Identification Description 
Unconfin9d Compr9ssiv9 faih.r9 yd MC% St r9nl!th {psf) Strain{%) 

• B-23A 3.0 light brown SIL TY CLAY w/ SAND 5643 1.8 112 17.2 

(CL-ML) 

PROJECT INFO~TION 

® 
Consulting Services Incorporated 
858 Contract Street Client: East Kentucky Power Cooperative 
Lexington, Kentucky 40505 Project Name: Liberty Gas RECIP Engine Plant 
Phone: 859.309.6021 Project Number: LX240063 
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Fax: 888.792.3121 Project Location: Liberty, Kentucky 



MOISTURE-DENSITY RELATIONSHIP 
135 \ ' \ ' 

\ \ 
\ ' 130 \ ' ' \ \ 

\ 
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\ ' 125 \ \ 
\ \ Sample Location: 8-5 

\ 
Depth/Elevation: 3.0 \ \ 

I\ ' Description of Material: red brown FAT CLAY (CH) 

120 \ ' \ 
\ ' \ \ Test Method ASTM 0698 Method A 

\ I\ \ 
\ 

115 \ \ 
\ TEST RESULTS 

\ ~ \ 
97.3 PCF \ ' Maximum Dry Density 

110 
\ \ Optimum Water Content 23.8 % 

I\ \ ' 30.6 % \ \ Natural Moisture Content 
\ \ Percent Finer Than No. 200 95.2 % 
\ I\ \ 

\ \ 
\ \ \ A TTERBERG LIMITS 
I\ \ 

I\ ' \ \. LL PL Pl -- -- --
r'I \ ' 55 26 29 

100 \ I\ \. 
\ \ \. 

\ \ ' Curves of 100% Saturation 
..... \ I\ \. for Specific Gravity Equal to: 

95 

~, ~ ' \ 
2.80 

J" ' \ ' , 
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\. \ 
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PROJECT INFORMATION 

® 
Consulting Services Incorporated 
858 Contract Street Client: East Kentucky Power Cooperative 
Lexington, Kentucky 40505 Project Name: EKPC Liberty 
Phone: 859.309.6021 Project Number: LX240063 
Fax: 888.792.3121 Project Location: Liberty, Kentucky 



MOISTURE-DENSITY RELATIONSHIP 
135 \ ' \ ' 

\ \ 
\ ' 130 \ ' ' \ \ 

\ 
\ \ 

\ ' 125 \ \ 
\ \ Sample Location: 8-16 

\ 
Depth/Elevation: 2.0 \ \ 

I\ ' Description of Material: red brown FAT CLAY (CH) 

120 \ ' \ 
\ ' \ \ Test Method ASTM 0698 Method A 

\ I\ \ 
\ 

115 \ \ 
\ TEST RESULTS 

\ ~ \ 
89.5 PCF \ ' Maximum Dry Density 

110 
\ \ Optimum Water Content 28.8 % 

I\ \ ' 33.6 % \ \ Natural Moisture Content 
\ \ Percent Finer Than No. 200 86.8 % 
\ I\ \ 

\ \ 
\ \ \ A TTERBERG LIMITS 
I\ \ 

I\ ' \ \. LL PL Pl -- -- --
r'I \ ' 59 28 31 

100 \ I\ \. 
\ \ \. 

\ \ ' Curves of 100% Saturation 

\ I\ \. for Specific Gravity Equal to: 
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PROJECT INFORMATION 

® 
Consulting Services Incorporated 
858 Contract Street Client: East Kentucky Power Cooperative 
Lexington, Kentucky 40505 Project Name: EKPC Liberty 
Phone: 859.309.6021 Project Number: LX240063 
Fax: 888.792.3121 Project Location: Liberty, Kentucky 



MOISTURE-DENSITY RELATIONSHIP 
135 \ ' \ ' 

\ \ 
\ ' 130 \ ' ' \ \ 

\ 
\ \ 

\ ' 125 \ \ 
\ \ Sample Location: INF-1 

\ 
Depth/Elevation: 3.0 \ \ 

I\ ' Description of Material: red brown FAT CLAY (CH) 

120 \ ' \ 
\ ' \ \ Test Method ASTM 0698 Method A 

\ I\ \ 
\ 

115 \ \ 
\ TEST RESULTS 

\ ~ \ 
94.4 PCF \ ' Maximum Dry Density 

110 
\ \ Optimum Water Content 23.9 % 

I\ \ ' 31.1 % \ \ Natural Moisture Content 
\ \ Percent Finer Than No. 200 89.1 % 
\ I\ \ 

\ \ 
\ \ \ A TTERBERG LIMITS 
I\ \ 

I\ ' \ \. LL PL Pl -- -- --
r'I \ ' 52 28 24 

100 \ I\ \. 
\ \ \. 

\ \ ' Curves of 100% Saturation 

\ I\ \. for Specific Gravity Equal to: 

95 
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2.80 
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PROJECT INFORMATION 

® 
Consulting Services Incorporated 
858 Contract Street Client: East Kentucky Power Cooperative 
Lexington, Kentucky 40505 Project Name: Liberty Gas RECIP Engine Plant 
Phone: 859.309.6021 Project Number: LX240063 
Fax: 888.792.3121 Project Location: Liberty, Kentucky 



BEARING RATIO TEST REPORT 
ASTM D1883-16 

200 0 .5 

• 
160 0.4 I 

I -U) 

~ ~ I Cl) 
120 0.3 u 

V V 
C 

"' - ~ U) 

/ 'iii ~ 
Cl) 

ai 0::: 
C == 0 / 

en 
.:: I "' 80 0.2 ... 

/ -Cl) 
C 
Cl) 

0.. 

I 40 0.1 I 

I 
0 0 

0 0.1 0.2 0 .3 0.4 0.5 0 24 48 72 96 
Penetration Depth (in.) Elapsed Time (hrs) 

Mo lded Soaked CBR (%) Linearity Max. 
Density Percent of Moisture Density Percent of Moisture Correction Surcharge Swell 

(pcf) Max. Dens. (%) (pcf) Max. Dens. (%) 
0.10 in. 0.20 in. (in.) (lbs.) (%) 

1 o 95 .7 98 .4 25.8 95.3 98 26.3 6.7 6.1 0.000 20 0.4 

2 l::,. 

3D 

Material Descr ipt ion Max. Optimum 
uses Dens. Moisture LL Pl 

locf\ (%) 

reddish brown FAT CLAY 
CH 97.3 27.8 55 29 

Project No: LX240063 Test Description/Remarks: 

Project: Liberty Gas RECIP Engine Plant 

Location: Liberty, KY 

Sample Number: B-5 Depth: 3-5 

BEARING RATIO TEST REPORT 

CSI of Kentucky Figure 



BEARING RATIO TEST REPORT 
ASTM D1883-16 

200 1 

160 0.8 

- V 'iii 
.:!: / G) 

120 0.6 u 
V C v · "' 

/ --Ill ~ 
Ill ~ 
G) 

0:: G) 

C ~ 
0 / en 
.:: 
"' 80 0 .4 / ... 

V / -G) 
C 
G) 
a. 

( 
40 0.2 

/ 

I V 

,I/ 
0 

0 0.1 0.2 0.3 0.4 0.5 0 24 48 72 96 

Penetration Depth (in.) Elapsed Time (hrs) 

Molded Soaked CBR %) Linearity 
Surcharge 

Max. 
Density Percent of Moisture Density Percent of Moisture 

0.10 in. 0.20 in. 
Correction (lbs.) Swell 

(pcf} Max. Dens. (%) (pcf} Max. Dens. (%) (in.) (%) 

1 O 93 .3 98.8 25.7 92.7 98 .2 26.6 6.9 6.2 0.000 15 0.6 

2 b,, 

3 D 

Material Description Max. Optimum 
uses Dens. Moisture LL Pl 

Ioctl (%1 

red brown FAT CLAY with SAND CH 94.4 23.9 52 24 

Project No: LX240063 Test Descript ion/Remarks: 

Project: Liberty Gas RECIP Engine Plant - Liberty, Kentucky 

Source of Sample: Borings Depth: 3.0 

Sample Number: INF-1 

Date: 

BEARING RATIO TEST REPORT 

CSI of Kentucky Figure 



® I . 
. 

Project: 

Client: 
Sample: 
Soil Description 

Date Sampled: 
Lab ID: 

Sample Data 

Tare ID: 

Wt. Tare + WS (gm): 
Wt. Tare + DS (gm): 
Wt. Tare (gm): 
Moisture Content (%): 

Sample Wet Weight (g1 
Sample Wt. (lbs): 
Top Diameter 1 (in): 

Middle Diameter 2 (in): 

Bottom Diameter 3 (in) 

Average Diameter (in): 

Average Diameter (cm) 
Sample Length (in): 

Sampled Length (in): 

Sample Length (in): 

Average Length (in): 

Average Length (cm): 

Test Data 

Beginning Time: 
Ending Time: 

Test Results 

Consulting Services Incorporated of Kentucky 
Lexington 859.309.6021 I Cincinnati 513.252.2059 

Geotechnical 8: Materials Engineering I IBC Specia l Inspection I Materia l Testing 

HYDRAULIC CONDUCTIVITY TEST 
ASTM D 5084 - 10 

Liberty Gas RECIP Engine Plant 

East Kentucky Power Coorerative 

INF-1 !Depth: I 6.0 

red brown ELASTIC SILT with SAND 

NIA I Dated Tested: I 05/09124 

INF-1 6.0 I Date Checked! 05/10124 

Initial Flnal Sample Characteristics 

221.43 630.38 Cross-Section (in2
): 

175.65 467.66 Cross-Section (cm2
): 

50.55 60.58 Sample Volume (in3
) : 

36.6% 40.0% Samole Volume lcm31: 
561.40 569.00 Unit Wet Wt. (pcf): 
1.238 1.254 Unit Wet Wt. (gm/cm3

) : 

2.869 2.871 Unit Dry Wt. (pcf): 

2.869 2.869 Unit Drv Wt. lam/cm31: 
2.871 2.869 Wt. of Water (gm): 
2.870 2.870 Wt. of Dry Sample (gm): 
7.29 7.29 

2.942 2.945 Void Ratio (%): 

2.923 2.948 Porosity(%): 
2.921 2.948 Pore Volume (cm3): 

2.929 2.947 Saturation (%): 

7.44 7.49 

Date & Time Lower Upper Surette 
Time (sec) Surette 

(24 - hrs) Readina 
Reading 

519124 14.·15 5.2 18.2 
519124 15.·08 3180 5.7 17.7 

Flow (cm3
): -0.5 0.5 

Job No.: LX240063 

Sample Type: Bulk 

uses: MH 

Tested By CM 
Checked By: CM 

Initial Final 

6.468 6.468 

41.727 41.727 

18.942 19.060 

310.402 312.345 

112.9 113.7 

1.81 1.82 

82.7 81.2 

1.32 1.30 

150.40 162.49 

411.00 406.51 

1.04 1.07 

0.51 0.52 

158.18 161.79 

95.1% 100.4% 

Volume/sec. 

-0.000157 

Hydraultic Conductivity (cm/sec): 

Initial Water Content (%): 
Initial Dry Density (pcf): 

1.17E-07 

36.6% 

82.7 

Hydraulic Conductivity 
(K) 

Specific Gravity: 2.771 

Percent Compaction [remolded] (%): NIA 

Sample Status: lnsitu 

B - Parameter: 0.98 

Permeant: Deaired Water 

Cell Pressure (psi): 68 

Back Pressure (psi): 63 

Confining Stress (psi): 5 
Average Temperature (deg. C): 20.0 

Flow lcm31: -0.5 

Time (sec): 3180 

1.40E-07 

1.20E-07 

i 1.00E-07 

~ 
E 8.00E-08 
~ 
::.: 6.00E-08 

4.00E-08 

2.00E-08 

0.00E+00 
0 

.... 

1000 2000 3000 4000 

Time (sec.) 



® I . 
. 

Project: 

Client: 
Sample: 
Soil Description 

Date Sampled: 
Lab ID: 

Sample Data 

Tare ID: 

Wt. Tare + WS (gm): 
Wt. Tare + DS (gm): 
Wt. Tare (gm): 
Moisture Content (%): 

Sample Wet Weight (g1 
Sample Wt. (lbs): 
Top Diameter 1 (in): 

Middle Diameter 2 (in): 

Bottom Diameter 3 (in) 

Average Diameter (in): 

Average Diameter (cm) 
Sample Length (in): 

Sampled Length (in): 

Sample Length (in): 

Average Length (in): 

Average Length (cm): 

Test Data 

Beginning Time: 

Ending Time: 

Test Results 

Consulting Services Incorporated of Kentucky 
Lexington 859.309.6021 I Cincinnati 513.252.2059 

Geotechnical 8: Materials Engineering I IBC Specia l Inspection I Materia l Testing 

HYDRAULIC CONDUCTIVITY TEST 
ASTM D 5084 - 10 

Liberty Gas RECIP Engine Plant 

East Kentucky Power Coorerative 

INF-2 !Depth: I 4.0 

red brown ELASTIC SILT 

NIA I Dated Tested: I 05/09124 

INF-2 4.0 I Date Checked! 05/10124 

Initial Flnal Sample Characteristics 

206.55 653.05 Cross-Section (in2
): 

167.30 505.94 Cross-Section (cm2
): 

50.44 60.58 Sample Volume (in3
) : 

33.6% 33.0% Samole Volume lcm31: 
587.82 592.47 Unit Wet Wt. (pcf): 
1.296 1.306 Unit Wet Wt. (gm/cm3

) : 

2.865 2.862 Unit Dry Wt. (pcf): 

2.852 2.863 Unit Drv Wt. lam/cm31: 

2.852 2.860 Wt. of Water (gm): 
2.856 2.862 Wt. of Dry Sample (gm): 
7.26 7.27 

2.992 2.989 Void Ratio (%): 

2.967 2.987 Porosity(%): 
2.963 2.980 Pore Volume (cm3): 

2.974 2.985 Saturat ion (%): 

7.55 7.58 

Date & Time 
Lower Upper Surette 

Time (sec) Surette 
(24 - hrs) Readina 

Reading 

5/9124 9:28 9.7 16.3 

5/9124 9:33 300 10.5 15.5 

Flow (cm3
): -0.8 0.8 

Job No.: LX240063 

Sample Type: Bulk 

uses: MH 

Tested By CM 
Checked By: CM 

Initial Final 

6.408 6.432 

41.340 41.495 

19.057 19.201 

312.284 314.646 

117.5 117.6 

1.88 1.88 

88.0 88.4 

1.41 1.42 

147.79 147.11 

440.03 445.36 

0.92 0.91 

0.48 0.48 

149.31 149.70 

99.0% 98.3% 

Volume/sec. 

-0.002667 

Hydraultic Conductivity (cm/sec): 

Initial Water Content (%): 
Initial Dry Density (pcf): 

3.32E-06 

33.6% 

88.0 

Hydraulic Conductivity 
(K) 

Specific Gravity: 2.691 

Percent Compaction [remolded] (%): NIA 
Sample Status: lnsitu 

B - Parameter: 0.98 

Permeant: Deaired Water 

Cell Pressure (psi): 68 

Back Pressure (psi): 63 

Confining Stress (psi): 5 
Average Temperature (deg. C): 20.0 

Flow lcm31: -0.8 

Time (sec): 300 

3.50E-06 

3.00E-06 

i 2.50E-06 

~ 
E 2.00E-06 
~ 
::.-: 1.50E-06 

1.00E-06 

5.00E-07 

0.00E+OO 
0 

• 

100 200 300 400 

Time (sec.) 



Consulting Services Incorporated 
LEXINGTON | LOUISVILLE | CINCINNATI

LABORATORY TESTING PROCEDURES 

Soil Classification: Soil classifications provide a general guide to the engineering properties of various soil types 
and enable the engineer to apply past experience to current problems. In our investigations, samples obtained 
during drilling operations are examined in our laboratory and visually classified by an engineer. The soils are 
classified according to consistency (based on number of blows from standard penetration tests), color and texture. 
These classification descriptions are included on our "Test Boring Records."  

The classification system discussed above is primarily qualitative and for detailed soil classification two laboratory 
tests are necessary: grain size tests and plasticity tests. Using these test results the soil can be classified according 
to the AASHTO or Unified Classification Systems (ASTM D 2487). Each of these classification systems and the in-
place physical soil properties provides an index for estimating the soil's behavior. The soil classification and 
physical properties obtained are presented in this report.  

Rock Classification: Rock classifications provide a general guide to the engineering properties of various rock types 
and enable the engineer to apply past experience to current situations. In our explorations, rock core samples 
obtained during drilling operations are examined in our laboratory and visually classified by an engineer. The rock 
cores are classified according to relative hardness and RQD (see Guide to Rock Classification Terminology), color, 
and texture. These classification descriptions are included on our Test Boring Records.  

Atterberg Limits: Portions of the samples are taken for Atterberg Limits testing to determine the plasticity 
characteristics of the soil. The plasticity index (PI) is the range of moisture content over which the soil deforms as 
a plastic material. It is bracketed by the liquid limit (LL) and the plastic limit (PL). The liquid limit is the moisture 
content at which the soil becomes sufficiently "wet" to flow as a heavy viscous fluid. The plastic limit is the lowest 
moisture content at which the soil is sufficiently plastic to be manually rolled into tiny threads. The liquid limit 
and plastic limit are determined in accordance with ASTM D 4318.  

Moisture Content: The Moisture Content is determined according to ASTM D 2216. 

Percent Finer Than 200 Sieve: Selected samples of soils are washed through a number 200 sieve to determine the 
percentage of material less than 0.074 mm in diameter.  

Rock Strength Tests: To obtain strength data for rock materials encountered, unconfined compression tests are 
performed on selected samples. In the unconfined compression test, a cylindrical portion of the rock core is 
subjected to increasing axial load until it fails. The pressure required to produce failure is recorded, corrected for 
the length to diameter ratio of the core and reported.  

Compaction Tests: Compaction tests are run on representative soil samples to determine the dry density obtained 
by a uniform compactive effort at varying moisture contents. The results of the test are used to determine the 
moisture content and unit weight desired in the field for similar soils. Proper field compaction is necessary to 
decrease future settlements, increase the shear strength of the soil and decrease the permeability of the soil.  

The two most commonly used compaction tests are the Standard Proctor test and the Modified Proctor test. They 
are performed in accordance with ASTM D 698 and D 1557, respectively. Generally, the Standard Proctor 
compaction test is run on samples from building or parking areas where small compaction equipment is 
anticipated. The Modified compaction test is generally performed for heavy structures, highways, and other areas 
where large compaction equipment is expected. In both tests a representative soil sample is placed in a mold and 
compacted with a compaction hammer. Both tests have three alternate methods.  



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (S04) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY 8-21 BULK 
SOIL SAMPLE 2933.5 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

42 
94.0 
2.9 

0.28 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012875 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (S04) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY INF-1 
SOIL SAMPLE 2795.3 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

73 
93.5 
4.1 

0.92 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012876 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (S04) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY 8-18 BULK 
SOIL SAMPLE 2905.7 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

40 
92.0 
6.4 

0.81 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012877 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (S04) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY SW-1 BULK 
SOIL SAMPLE 2848.1 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

41 
92.5 
8.3 
1.2 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012878 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (SO4) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY 8-5 BULK 
SOIL SAMPLE 2712.4 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

44 
94.0 
2.4 

0.34 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012879 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

PROXIMATE ANALYSIS 
% Sul fur 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (SO4) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY 8-4 BULK 
SOIL SAMPLE 2863.3 GRAMS 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Resutr 

As Received 
0.01 

Dry Basis 
0.01 

92 
96.0 
2.4 

0.41 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. Approved By: 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012880 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs Mer/Jod 

% ASTM D4239 

mg/kg ASTM D8247 
% ASTM D5263 
mg/kg SW 846 9038 
mg/kg SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (S04) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY 8-20 BULK 
SOIL SAMPLE 2892.2 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

50 
94.0 
5.4 

1.06 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012881 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



MINERAL LABS INC. 

CSI 

Site ID: 

Paramerer 

Additional Analysis 
Chl oride (Cl ) 
% Oxidation 
Sulfate (S04) 
Sulfide (S2-) 

DROP OFF LX240063 
EKP LIBERTY SW-8 BULK 
SOIL SAMPLE 2897.2 GRAMS 

This repon is represemarive of rhe acwat sampled submined 10 our faci/iry. 

Box 549 
Salyersville, KY 41465 
Phone (606) 349-6145 

Fax (606) 349-6102 

Certificate of Analysis 

Approved By: 

Resutr 

58 
95.5 
3.6 

0.39 

PJLA 
Testing 

1SO/IEC 17025:2017 Accreditation #96073 

Date/Time Collected: 4/26/2024 
Date/Time Received: 4/26/2024 

Lab Number: 014012882 950250 
Sample by: CUSTOMER 
Sample type: 

Unirs 

mg/kg 
% 
mg/kg 
mg/kg 

Mer/Jod 

ASTM D8247 
ASTM D5263 
SW 846 9038 
SW 846 9034 



Consulting Services Incorporated 
LEXINGTON | LOUISVILLE | CINCINNATI

The moisture content and unit weight of each compacted sample is determined. Usually 4 to 5 such tests are run 
at different moisture contents. Test results are presented in the form of a dry unit weight versus moisture content 
curve. The compaction method used and any deviations from the recommended procedures are noted in this 
report.  

Laboratory California Bearing Ratio Tests: The California Bearing Ratio, generally abbreviated to CBR, is a punching 
shear test and is a comparative measure of the shearing resistance of a soil. It provides data that is a semi-
empirical index of the strength and deflection characteristics of a soil. The CBR is used with empirical curves to 
design pavement structures.  

A laboratory CBR test is performed according to ASTM D 1883. The results of the compaction tests are utilized in 
compacting the test sample to the desired density and moisture content for the laboratory California Bearing Ratio 
test. A representative sample is compacted to a specified density at a specified moisture content. The test is 
performed on a 6-inch diameter, 4.58-inch-thick disc of compacted soil that is confined in a cylindrical steel mold. 
The sample is compacted in accordance with Method C of ASTM D 698 or D 1557.  

CBR tests may be run on the compacted samples in either soaked or unsoaked conditions. During testing, a piston 
approximately 2 inches in diameter is forced into the soil sample at the rate of 0.05 inch per minute to a depth of 
0.5 inch to determine the resistance to penetration. The CBR is the percentage of the load it takes to penetrate 
the soil to a 0.1 inch depth compared to the load it takes to penetrate a standard crushed stone to the same 
depth. Test results are typically shown graphically.  

Consolidation Tests: Consolidation tests are conducted on representative soil samples to determine the change in 
height of the sample with increasing load.  The results of these tests are used to estimate the settlement and time 
rate of settlement of structures constructed on similar soils.  A consolidation test is performed according to ASTM 
D2435 on a single section of an undisturbed sample extruded from a sample tube.  The sample is trimmed into a 
disc 2.5 inches in diameter and 0.75 inch thick. The disc is confined in a stainless steel ring and sandwiched 
between porous plates.  It is then subjected to incrementally increasing vertical loads, and the resulting 
deformations are measured with a micrometer dial gauge.  Void ratio are then calculated from these deformation 
readings.  The test results are typically provided in tabular form or in the form of plots of void ratio versus applied 
stress (e-log p curves). 

Test Metho
d

Hammer Wt./
Fall

Mold 
Diam.

Run on 
Material 

Finer Than

No. of 
Layer

s

No. of 
Blows/
Layer

Standard 
D 698

A 5.5 lb./12” 4” No. 4 sieve 3 25

B 5.5 lb./12” 4” 3/8” sieve 3 25

C 5.5 lb./12” 6” 3/4” sieve 3 56

Test Metho
d

Hammer Wt./
Fall

Mold 
Diam.

Run on 
Material 

Finer Than

No. of 
Layer

s

No. of 
Blows/
Layer

Modified 
D 15557

A 10 lb./18” 4” No. 4 sieve 5 25

B 10 lb./18” 4” 3/8” sieve 5 25

C 10 lb./18” 6” 3/4” sieve 5 56
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Organic Content: The Organic Content is determined according to ASTM D2974.  The moisture content is first 
determined by drying portions of the sample at 105 degrees Celsius.  The ash content is then determined by 
igniting the oven-dried sample from the moisture content determination in a muffle furnace at 440 degrees 
Celsius.  The substance remaining after ignition is the ash.  The organic content is expressed as a percentage by 
subtracting the percent ash from one hundred. 

Direct Shear Tests: Direct shear tests are performed according to ASTM D3080 to determine the shear strength 
parameters of the soil.  The specimen of soil is placed in a rigid box that is divided horizontally into two frames.  
The specimen is then confined under a vertical or normal stress and horizontal force is applied to fail the specimen 
along a horizontal plane at its mid-height. 

Because drainage of the soil specimen cannot be easily controlled, undrained tests (i.e., UU and CU tests) are 
possible only on impervious soils and pore pressure measurements cannot be made.  Drained tests (i.e., CD tests), 
however, are possible on all soil types.  Since the drainage paths through the specimen are short and pore water 
pressures are dissipated fairly rapidly, the direct shear test is well suited to the CD test. 

A minimum of three test specimens are required to establish the strength envelope of a soil.  The soil parameters 
obtained are the cohesion and angle of internal friction. 

Unconfined Compression Tests: The unconfined compression test is an unconsolidated-undrained triaxial shear test 
with no lateral confining pressure.  This test is used to determine the shear strength of clayey soils.  An unconfined 
compression test is performed according to ASTM D2166 on a single section of an undisturbed sample extruded 
from a sampling tube.  The sample is trimmed to a length-to-diameter ratio of about 2 and placed in the testing 
device.  Incrementally increasing vertical loads are applied until the sample fails.  Test results are provided in the 
form of a stress-strain curve or a value representing the unconfined compressive strength of the sample. 

Grain Size Tests: Grain Size Tests are performed to determine the soil classification and the grain size distribution.  
The soil samples are prepared for testing according to ASTM D421 (dry preparation) or ASTM D2217 (wet 
preparation).  The grain size distribution of soils coarser than a number 200 sieve (0.074 mm opening) is 
determined by passing the samples through a standard set of nested sieves.  Materials passing the number 200 
sieve are suspended in water and the grain size distribution calculated from the measured settlement rate.  These 
tests are conducted in accordance with ASTM D422. 

Triaxial Shear Tests: Triaxial shear tests are used to determine the strength characteristics and friction angle of a 
given soil sample.  Triaxial tests are also used to determine the elastic properties of the soil specimen.  Triaxial 
shear tests are performed on several sections of a relatively undisturbed sample extruded from the sampling tube.  
The samples are trimmed into cylinders 1.4 to 2.8 inches in diameter and encased in rubber membranes.  Each is 
then placed in a compression chamber and confined by all around water pressure.  Samples are then subjected to 
additional axial and/or lateral loads, depending on the soil and the field conditions to be simulated.  The test 
results are typically presented in tabular form or in the form of stress-strain curves and Mohr envelopes or p-q 
plots. 

Three types of triaxial tests are normally performed.  The most suitable type of triaxial test is determined by the 
loading conditions imposed on the soil in the field and the soil characteristics. 

1. Consolidated-Undrained (designated as a CU or R Test).

2. Consolidated-Drained (designated as a CD or S Test).

3. Unconsolidated-Undrained (designated as a UU or Q Test).



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

 

APPENDIX I – PRELIMINARY NOISE ASSESSMENT 
  

BURNS ~ ~DONNELL® 



BURNS ~M£DONNELL 

EAST KENTUCKY POWER COOPERATIVE 

SOUND STUDY REPORT 

LIBERTY RICE POWER PLANT 
PROJECT NO. 157785 

REVISION 1 
AUGUST 2024 



CONTENTS 

EXECUTIVE SUMMARY ........................................................................................ 1 

1.0 Acoustical Terminology ........................................................................... 1-1 

2.0 Applicable Regulations & Criteria ........................................................ 2-1 

2.1 USEPA Guidelines .............................................................................................. 2-1 

2.2 ANSI S12.9 Part 4 ............................................................................................... 2-1 

3.0 Sound Level Measurements ................................................................... 3-1 

4.0 Modeled Sound Levels ............................................................................ 4-1 
4.1 Sound Modeling Methodology and Input Parameters ......................... 4-1 

4.2 Sound Modeling Results ................................................................................ 4-2 

5.0 Conclusions ................................................................................................ 5-1 

APPENDIX A - FIGURES 

APPENDIX B - MODELED SOUND POWER LEVELS 

TABLES 

Table 1-1: Typical Sound Pressure Levels Associated with Common 
Sound Sources ............................................................................................... 1-2 

Table 3-1: Estimated Ambient Sound Levels (from Campbellsville 
Measurements) ............................................................................................... 3-1 

Table 4-1: Sound Modeling Parameters ................................................................... 4-2 

Table 4-2: Project Expected Acoustical Design .................................................... 4-2 

Table 4-3: Modeled Sound Level Results ................................................................. 4-3 



August 2024 Sound Study Report Revision 1 

List of Abbreviations 

Abbreviation Term/Phrase/Name 

ANSI American National Standards Institute 

BOP Balance of Plant 

CadnaA Computer Aided Noise Abatement 

dB decibel 

dBA A-weighted decibel 

dBC C-weighted decibel 

EKPC East Kentucky Power Cooperative 

Hz Hertz 

ISO International Organization for Standardization 

Lctn day-night average sound level 

Leq equivalent-continuous sound level 

L10 10-percentile exceedance sound level 

Lso SO-percentile exceedance sound level 

L90 90-percentile exceedance sound level 

MP measurement point 

mph m iles per hour 

Project Liberty RICE Power Plant 

PWL sound power level 

RICE Reciprocating Internal Combustion Engine 

SPL sound pressure level 

USEPA United States Environmental Protection Agency 
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Executive Summary 

Burns & McDonnell conducted a sound study for the East Kentucky Power Cooperative (EKPC) 

Liberty Power Plant (Project), located in Casey County, Kentucky. The Project is a reciprocating 

internal combustion engine (RICE) power generation facility which is expected to include 12 

Wartsila W18V50DF RICE units housed inside a building and associated balance-of-plant (BOP) 

equipment. 

The objectives of this study were to identify the applicable noise regulations, model operational 

sound levels of the Project, and compare Project-generated sound levels to the applicable noise 

regulations. As of this version of the report, the existing ambient sound level measurements 

have not been completed. However, measurements were conducted at a nearby location which 

were used to estimate the ambient sound levels for this area. 

The State of Kentucky does not have applicable noise statutes which limit noise from the 

Project nor does Casey County. In the absence of regulatory limits, Project sound levels were 

compared to industry guidelines to limit noise impacts on the surrounding community. For A-

weighted sound levels, the United States Environmental Protection Agency (USEPA) has 

guidance to limit sound levels at nearby residential receptors to a constant sound level of less 

than 48.6 dBA. In the interest of potential low-frequency impacts, the American National 

Standards Institute (ANSI) standard, ANSI S12.9, provides guidance that low-frequency sound 

levels in the 16, 31.5, and 63-Hertz (Hz) octave bands less than 65 dB generally result in minimal 

annoyance. This would be approximately equivalent to a C-weighted sound level of 68 dBC for 

sources with strong low frequency content.  

The Project operational sound levels are expected to be generally in-line with recommended 

noise criteria provided by USEPA and ANSI S12.9, with only slight exceedances at a few 

receptor locations. However, it should be noted that the USEPA guidelines and the ANSI 

document are not intended to be construed as regulatory limits as they do not consider cost 

or engineering feasibility associated with additional mitigation. Instead, these should be used 

only as guidance for minimizing the potential for noise impacts on the surrounding community. 
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1.0 Acoustical Terminology 

The term “sound level” is often used to describe two different sound characteristics: sound 

power and sound pressure. Every source that produces sound has a sound power level (PWL). 

The PWL is the acoustical energy emitted by a sound source and is an absolute number that is 

not affected by the surrounding environment. The acoustical energy produced by a source 

propagates through media as pressure fluctuations. These pressure fluctuations, also called 

sound pressure levels (SPL), are what human ears hear and microphones measure.  

Sound is physically characterized by amplitude and frequency. The amplitude of sound is 

measured in decibels (dB) as the logarithmic ratio of a sound pressure to a reference sound 

pressure (20 micropascals). The reference sound pressure corresponds to the typical threshold 

of human hearing. To the average listener, a 3-dB change in a continuous broadband sound is 

generally considered “just barely perceptible”; a 5-dB change is generally considered “clearly 

noticeable”; and a 10-dB change is generally considered a doubling (or halving, if the sound is 

decreasing) of the apparent loudness. 

Sound waves can occur at many different wavelengths, also known as the frequency. 

Frequency is measured in hertz (Hz) and is the number of wave cycles per second that occur. 

The typical human ear can hear frequencies ranging from approximately 20 to 20,000 Hz. 

Normally, the human ear is most sensitive to sounds in the middle frequencies (1,000 to 8,000 

Hz) and is less sensitive to sounds in the lower and higher frequencies. As such, the A-weighting 

scale was developed to simulate the frequency response of the human ear to sounds at typical 

environmental levels. The A-weighting scale emphasizes sounds in the middle frequencies and 

de-emphasizes sounds in the low and high frequencies. Any sound level to which the A-

weighting scale has been applied is expressed in A-weighted decibels, or dBA. For reference, 

the A-weighted sound pressure level and subjective loudness associated with some common 

sound sources are listed in Table 1-1. The C-weighting scale (dBC) has more of an emphasis on 

low frequency content than the A-weighting scale and is generally used to describe the low 

frequency characteristics of sound levels (e.g., “rattling” or “rumbling” associated with sound 

levels). 

Sound in the environment is constantly fluctuating, as when a car drives by, a dog barks, or a 

plane passes overhead. Therefore, sound metrics have been developed to quantify fluctuating 

environmental sound levels. These metrics include the exceedance sound level. The 

exceedance sound level is the sound level exceeded during “x” percent of the sampling period 

and is also referred to as a statistical sound level. Common exceedance sound level values are 

the 10-, 50-,90-percentile exceedance sound levels, denoted by L10, L50, and L90. The equivalent-

continuous sound level (Leq) is the arithmetic average of the varying sound over a given time 

period and is the most common metric used to describe sound. The USEPA uses a noise metric 

called the day-night average sound level (Ldn) which is a 24-hour average sound level, with a 

10-dBA penalty applied to sound measured during nighttime hours (10:00 PM to 7:00 AM). 
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Table 1-1: Typical Sound Pressure Levels Associated with Common Sound Sources 

Sound Pressure Level Subjective 
Environment (dBA) Evaluation 

140 Deafening Jet aircraft at 75 feet 

130 Threshold of pain Jet aircraft during takeoff at a distance of 300 feet 

120 Threshold of feeling 

110 
Very loud 

100 

90 

80 
Moderately loud 

70 Loud 

60 Moderate 

50 
Quiet 

40 

30 

20 
Very quiet 

10 Just audible 

0 Threshold of hearing 
Sources: 
(1) Adapted from Architectural Acoustics, M. David Egan, 1988 
(2) Architectural Graphic Standards, Ramsey and Sleeper, 1994 

Elevated train 

Jet flyover at 1,000 feet 

Motorcycle at 25 feet 

Propeller plane flyover at 1,000 feet 

Diesel t ruck (40 mph) at 50 feet 

B-757 cabin during flight 

A ir-conditioner condenser at 15 feet 

Private Office 

Farm field with light breeze, birdcalls 

Quiet residential neighborhood 

Rustling leaves 

--
--
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2.0 Applicable Regulations & Criteria 

State and local noise regulations were reviewed to determine Project noise limits. The State of 

Kentucky, nor Casey County, have applicable noise statutes which limit noise from the Project. 

In the absence of local noise limits, Project sound levels can be compared to USEPA guidelines 

and the ANSI S12.9 standard.  

2.1 USEPA Guidelines 
In 1974 the USEPA published Information on Levels of Environmental Noise Requisite to Protect 

Public Health and Welfare with an Adequate Margin of Safety. As part of this document, the 

recommended noise limit is a day-night level, Ldn, of 55 dBA at the nearest noise sensitive 

receptors (i.e., residents). This would be equal to an equivalent continuous sound level, Leq, of 

48.6 dBA for a constant source operating continuously (i.e., 24-hours). The USEPA notes that 

these recommended sound levels are not to be construed as regulatory limits as they do not 

account for costs or feasibility associated with meeting these target sound levels. However, 

they are generally appropriate levels to protect the health and welfare of the community. 

2.2 ANSI S12.9 Part 4 
Since there is potential for low-frequency noise to be emitted from the Project, ANSI S12.9 Part 

4 provides informative guidance for sounds with strong low-frequency content. Section D.2 

states the following: 

“Generally, annoyance is minimal when octave-band sound pressure levels are less than 

65 dB at 16, 31.5, and 63-Hz midband frequencies.” 

For sounds with strong low-frequency content, this would be approximately equivalent to a C-

weighted sound level of 65 to 70 dBC. A target sound level of 68 dBC for the Project falls within 

this range and should help minimize the potential for low-frequency impacts based on the 

guidance from the ANSI standard. 
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3.0 Sound Level Measurements 

Ambient sound level measurements have not been conducted at the Liberty site. However, 
sound level measurements were conducted at the previous Campbellsville site which is 
approximately 22 miles northwest of the Liberty site. Since both sites are rural areas in a similar 
region, relatively close to each other, and both simi lar d istances away from rural highways and 
major interstates, the ambient measurements at Campbellsville have been used to approximate 
the existing ambient sound levels at Liberty. The following Table 3-1 shows the estimated 
ambient sound levels at the nearby residents to the Project, based on previous measurements 
conducted at the Campbellsville site. 

Table 3-1: Estimated Ambient Sound Levels (from Campbellsville Measurements) 

Average Ambient Sound Level (dBA) Average Ambient Sound Level (dBC) 
Location Daytime Daytime Nighttime Nighttime Daytime Daytime Nighttime Nighttime 

l.eq L90 

Nearby 
43 33 

Residents 
•oaytime hours are 7:00 AM to 70:00 PM 

BURNS~ ~DONNEL~ 

Leci L90 l.eq 

38 32 63 

Sound Level Measurements 
3-1 

L90 l.eq L90 

53 58 55 
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4.0 Modeled Sound Levels 

Operational sound levels for the proposed Project were performed using the Computer Aided 

Noise Abatement (CadnaA) modeling software. Equipment sound levels used for modeling 

were based on a combination of supplier provided data and in-house data based on experience 

with similar make and sized equipment. This model was used for determining expected sound 

levels due to the Project and the associated impacts to the existing ambient sound levels at the 

nearest noise sensitive receptors. 

4.1 Sound Modeling Methodology and Input Parameters 
Predictive noise modeling was performed using the industry-accepted sound modeling 

software CadnaA, version 2024. The software is a scaled, three-dimensional program, which 

considers air absorption, terrain, ground absorption, and reflections and shielding for each 

piece of noise-emitting equipment, and then predicts sound pressure levels at discrete 

locations and over a gridded area based on input source sound levels. The model calculates 

sound propagation based on International Organization for Standardization (ISO) 9613-2:1996, 

General Method of Calculation. ISO 9613-2 assesses the sound level propagation based on the 

octave band center-frequency range from 31.5 to 8,000 Hz. 

The ISO standard considers sound propagation and directivity. The sound-modeling software 

calculates omnidirectional, downwind sound propagation using worst-case directivity factors, 

in tandem with user-specified directivities and propagation properties. Empirical studies 

accepted within the industry have demonstrated that modeling may over-predict sound levels 

in certain directions, and as a result, modeling results generally are considered a conservative 

measure of the Project’s actual sound level. 

The modeled atmospheric conditions were assumed to be calm, and the temperature and 

relative humidity were left at the program’s default values. Reflections and shielding were 

considered for sound waves encountering physical structures. Sound levels around the site can 

be influenced by the sound reflections from physical structures onsite. The area surrounding 

the Project has mild elevation changes, which scatter and absorb the sound waves. Thus, terrain 

was included to account for surface effects such as ground absorption. Average ground 

absorption for the Project site and surrounding area was set to a value of 0.5 to account for 

the mix of hard pavement and soft vegetative ground. The modeling assumptions are outlined 

in Table 4-1. This model is exclusive of noise sources not associated with the Project (e.g., traffic 

noise and local fauna). Only Project sound levels have been evaluated. 

The Project general is included as Figure A-1 of Appendix A. The modeled equipment octave-

band sound levels for each piece of equipment are included in Appendix B. A summary of the 

Project’s expected acoustical design is shown in Table 4-2. 
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Table 4-1: Sound Modeling Parameters 

Model Input Parameter Value 
Ground Absorption 0 .5 

Number of Reflections 2 

Receptor Height 5 feet above grade 

Terrain USGS topographic land data 

Temperature 50 °F 

Humidity 70% 

Table 4-2: Project Expected Acoustical Design 

Equipment QTY Base Sound Leve1a.b Notes 
Wartsila Equipment 

RICE Engine 12 Lw = 128 dBA 
Inside RICE Hall, Roof - STC 50 Min, Walls -

STC 55 Min + Absorptive Layer 

RICE Exhaust Exit 2 Lw = 99 dBA 
Includes SCR + Resonator+ 45 dBA 

Silencer 

RICE Exhaust Duct 12 Lw" = 93 dBA/ m Insulated Duct 

Charge Air Intake 
24 

Lw= 96 dBA Intake 45 dB Silencer 
(2 ea.) 

Radiator 
12 

Lw = 96 dBA Noise Level 4 
(1 ea.) 

Roof Ridge Vent 1 Lw = 108 dBA 
From RICE Hall Interior Calc'd SPL w/ 

Ridge Vent Silencer 

MAU/Relief 24 Lw = 99 dBA From RICE Hall Interior Calc'd SPL 

BOP Equip m en t 

GSU Transformer 
3 Lp = 85 dBA 

Estimated 
at 3 feet 

Small Transformers 4 
Lp = 70 dBA 

Estimated at 3 feet 

HVAC Units 2 Lw = 95 dBA Estimated 

Misc. Pumps, Heaters, Lp = 85 dBA 
Estimated 

etc. at 3 feet 
. . 

(a) Lp - Sound pressure level at spec1f1ed distance 
(b) Lw - Sound power level, Lw" - Sound power level per unit area 

4.2 Sound Modeling Results 
The Project w ill operate at fair ly constant sound levels when operational. Therefore, steady
state sound level pred ictions were completed. A worst-case, fu ll- load scenario w ith all 12 
engines operating at 100% load was used for the modeling scenario. The predicted overa ll 
steady-state operational A-weighted sound levels, which do not include contributions from 
ambient sound sources, are shown with 5-dB contours in Figure A-2 of Append ix A. Predicted 
overall c -weighted sound levels are shown w ith 5-dB contours in Figure A-3 of Appendix A. 
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The Project-generated sound levels were ca lcu lated at the nearest residential properties. Table 
4 -3 includes the pred icted Project sound levels at the nearest residential receptors. 

Table 4-3: Modeled Sound Level Results 

Assumed Ambient Model Predicted Project Target Noise Criteria 
Location Sound levela Project-Only Sound Levelb 

dBA dBC dBA dBC dBA 
Rl 32 53 48 65 48.6 

R2 32 53 50 67 48.6 

R3 32 53 47 64 48.6 

R4 32 53 43 60 48.6 

RS 32 53 42 60 48.6 

R6 32 53 45 63 48.6 

R7 32 53 52 71 48.6 

R8 32 53 52 70 48.6 
(a) Lowest of the dayt1me/rnghtt1me measured sound levels from Campbellsville measurements 
(b) Model-predicted Project sound level 

dBC 
68 

68 

68 

68 

68 

68 

68 

68 

As shown in Table 4-3, the Project sound levels during fu ll-load operations are expected to 
slightly exceed the recommended noise levels from USEPA and ANSI S12.9 at on ly some of the 
receptors, but sound levels are generally consistent w ith the recommended levels. 
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5.0 Conclusions 

Burns & McDonnell conducted a preliminary sound study for the proposed Liberty Project. This 

preliminary study consists of predictive sound modeling of the Project to analyze potential 

offsite sound impacts from operation of the Project. Ambient sound levels for this site have 

been estimated based on previous ambient monitoring of a nearby site with a similar 

environment near rural highways. 

There were no identified regulatory noise limits for the Project. Guidance from the USEPA and 

ANSI S12.9 could be used as target criteria to minimize potential for A-weighted and C-

weighted sound level impacts on the nearby residential receptors. The Project as currently 

designed is expected to contribute a maximum sound level of approximately 52 dBA and 71 

dBC at the nearest residential noise sensitive receptor, R7, located west of the Project site. This 

is slightly above the recommended noise criteria provided by USEPA and ANSI S12.9, but as 

previously stated these targets are only being used as guidance and are not to be interpreted 

as regulatory limits. In general, the Project sound levels are consistent with the intent of the 

recommended guidelines as most receptors are below the recommended guidance sound 

levels and the few exceedances to the recommended levels are less than 5 dB above the 

recommended sound levels. 
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Appendix B - Base Design Modeled Sound Power Levels
EKPC

Liberty RICE - 12 Engine Layout

31.5 63.0 125 250 500 1000 2000 4000 8000

Fuel Pump 2 79 91 87 90 91 94 89 77 58 97 Estimated

Gas Heater 2 104 101 99 94 91 87 80 76 72 93 Estimated

MAU Intake 12 107 98 98 96 95 93 93 88 83 99 Calculated from interior equipment

MAU Relief 12 107 98 98 96 95 93 93 88 83 99 Calculated from interior equipment

Small Transformer 4 90 87 88 85 88 85 80 78 68 90 Estimated

Stack Exit 2 114 112 109 103 96 78 64 67 69 99 Wartsila Stack + Res Silencer + SCR + 45 dB Silencer

Combined Exhaust Ducts (dB/m) 4 71 70 54 46 48 42 29 33 22 63 Calculated from combined duct sound levels

RICE Exhaust Duct - Resonator Section (dB/m) 12 78 83 77 73 76 79 66 66 55 91 Wartsila Duct + Res Silencer + SCR

RICE Exhaust Duct - SCR Section (dB/m) 12 99 91 77 73 76 79 66 66 55 91 Wartsila Duct + SCR

RICE Exhaust Duct - Silencer Section (dB/m) 12 63 62 46 39 40 34 21 25 14 52 Wartsila Duct + Res Silencer + SCR + 45 dB Sil.

RICE Exhaust Duct - Pre SCR (dB/m) 12 102 97 86 85 88 91 78 78 67 103 Wartsila Insulated Exhaust Duct

Ridge Vent 1 108 96 91 80 77 76 83 82 79 108 Calculated from RICE Hall Interior Sources + Silencer

Engine Hall Roof 1 118 100 93 89 93 72 66 60 55 91
Calc from RICE Hall Interior (includes TL losses from roof 

assembly)

HVAC Unit 2 73 78 83 93 93 90 88 83 73 95 Estimated

Radiator (Total) 1 125 112 112 107 104 102 97 92 84 107 In-house sound levels

Step Up Transformer 3 103 100 101 98 101 98 93 91 81 102 Estimated

Engine Hall Walls 1 104 91 88 82 75 67 64 56 45 78
Calc from RICE Hall Interior (includes TL losses from wall 

assembly)

Exhaust Stack Wall 2 95 91 87 81 72 53 12 9 5 76 Estimated combined in-duct levels

RICE Hall 1 112 104 104 103 103 101 102 98 93 108
Calculated from interior equipment and wall/roof 

absorption

RICE Unit 12 132 124 124 124 123 122 123 119 113 128 In-house, housed inside building

Notes:

1. All sound levels are inclusive of mitigation included in the base design only

Notes

Overall

(dBA)

Number of 

Sources

Sound Power Level (dB)
1

Octave Band Frequency (Hz) 

Name
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I Notice of Proposed Construction or Alteration 

2 
Section 7 'Threatened and Endangered Species 
Consultation and Clearance 

Migratory Bird Treaty Act (MBTA)/Bald and 
3 Golden Eagle Protection Act (BGEPA) 

Compliance 

Spill Prevention, Control, and Countermeasure 
4 

Plan 

Pennits under Section 404 of the Oean Water 

5 Act and Section IO of the Rivers and Harbors 

Act 

Consultations regarding erosion and 
sedimentation controls and seed mixes, 

6 Farmland Protection Policy Act, and 

Conservation Reserve Program and Wetland 

Reserve Program Consultation 

7 
National Environmental Policy Act (NEPA) 
Review 

, .... 
8 Certificate of Public Convenience and Necessity 

9 Air Quality Construction/Operating Pennit 
(PSD) 

!!• .• 
' 

.. - -

Federal Aviation Administration (FAA) 

Kentucky Department offish and Wildlife 
Resources, Office of Kentucky Nature Preserves 

U.S. Fish & Wildlife Service (FWS), Ecological 

Services 

U.S. Environmental Protection Agency (EPA) 

U.S. Army Corps of Engineers - Louisville District 

U.S. Department of Agriculture- Farm Service 

Agency and Natural Resources Conservation 

Service 

Lead Federal agency 

Kentucky Public Service Commission 

Kentucky Department of Environmental Protection 
Division for Air Quality 

lll'!nm l'I 

East Kentucky Power Cooperat ive 

Liberty Generating Station 
RICE Dual Fuel Project 

Must notify the FAA if structures will exceed 200 feet in height or if the 

structures (stacks & cranes) are located within the 100:J (distance to height) ratio 

from the nearest point of the nearest FAA designated aiiport runway. Notifying 
the FAA includes completing Form 7460-1 for all required structures and 

providing a site layout map deoicting structure locations. 

If the project will potentially impact protected species or their respective habitat, 

or if federal financing or permit is required, then the FWS nmst be contacted. The 
FWS will determine the level of effort needed for the project to proceed ( e.g., 

habitat assessment, species surveys, avian impact studies, etc.). 

Required when construction or operation of a proposed facility could impact 
migratory birds, their nests, and especially threatened or endangered species 

Required if the facility will have 1,320 gallons or more of aboveground petroleum 

storage capacity in 55-gallon-sized or larger containers (or 42,000 gallons in 

underground storage not regulated by underground storage tank rules) 

Nationwide Pennit: Less than or equal to 0 .5 acre of wetland impacts 

Section IO Authorization for any structures within or over any navigable waters 

of the U.S. 

EKPC plans to seek federal funding/grants and the project will be subject to the 

Farmland Protection Act Approximately 60 acres of the Project area are prime 

farmland or famland of statewide importance. 

The applicant typically prepares a preliminary Environmental Assessment (EA) . 

The agency reviews the document and can either attach a Finding ofNo 
Significant Impact (FONS!) or require the preparation of an Environmental 

Impact Statement (EIS) . 

Required for the construction of electric generating facilities 

Required for new major stationary sources of air emissions 

Page l of2 

ll'\1ll'P."N!~I :II IT"IZoli"TiT1 I 1.-1 II I :.IIIL, 

Prior to construction 45+ days Need will be determined based on final design. 

USFWS IPaC indicates that 16 Special Status species have potential 

to occur within Project Area. 

Habitat assessments and/or species surveys were completed to 

Prior to construction 
30 days for initial response, additional 30 determine presence/absence of protected plant and wildlife species, 

days for determination of field survey results including bats. No critial habitat is located within the project area. 
Surveys verifed that no permit was required. 

Seasonal tree clearing restrictions may be imposed to avoid bat 

roosting periods. 

Nesting period for Migratory Birds within the Project Area primarily 

Prior to construction 
30 days for data request, 30-45 days for occurs from April I - August 31. If tree clearing must occur during 
report review this timeframe, avian nest surveys may be conducted as warranted 

prior to site clearing. 

Prior to storage of petroleum products Not required to submit the SPCC Plan to the 
onsite in excess of SPCC thresholds EPA for review, unless requested. 

EKPC will develop a SPCC plan for the Liberty Generating Station. 

A wetland delineation was completed to determine the extent of 

Prior to construction start and wetland and stream impacts associated with the Project If permanent 

activities within waters of the U.S., impacts to wetlands and streams are Jess than 0.5-acre, Project should 

applicant must apply for a pennit qualify for a Nationwide Pennit 12. Mitigation credits will be 
Section 404 authorization required to required for cumulative permanent impacts of 0. IO acre or greater of 

dredge or place fill in a jurisdictional 60 days or so for Nationwide Pennit wetlands and waterbodies. A pre-construction notification may be 
water, including wetlands. Section I 0 required. 
authorization required for 
crossings/activities within any No impacts are anticipated based on the preliminary project design. 
navigable waterways. EKPC will apply for a Nationwide Pennit 12 and/or 57 as required. 

Field surveys indicate no permits are required. 

A Land Evaluation and Site Assessment (IESA) will be coordinated 

with the NRCS Soil Scientist. 

The EA will serve as a detailed written record of the environmental 
analysis completed for the proposed action, and serve as the basis for 

Prior to construction RUS to issue a FONSL or alternatively determine that preparation of 

an EIS is required. RUS has indicated an EA/FONS! are the 

appropriate Class of Action. 

Prior to construction 
120 days after the submission of a complete A Notice of Intent nmst be submitted at least 30 days prior to 
application submitting an application for a certificate. 

Prior to construction 
KDAQ and EPA review anticipated to be 12 EKPC will be applying for a PSD air permit as early as September 
-24months 2024. 
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' 
.. - -

Kentucky Public Service Commission (as a part of a 
JO Noise Compliance 

larger certificate application). 

Kentucky Energy and Environment Cabinet 
11 Section 40 I Water Quality Certification (WQC) Department of Environmental Protection 

Division of Water 

Kentucky Energy and Environment Cabinet 
12 Groundwater Protection Plan Department of Environmental Protection 

Division of Water 

Kentucky Energy and Environment Cabinet 
13 

General Permit for Stonnwater Discharges 
Department of Environmental Protection 

Associated with Construction Activities 
Division of Water 

Kentucky Energy and Environment Cabinet 

14 KPDES Operational Discharge Permit 
Department of Environmental Protection 
Division of Water 
Division of Water 

Kentucky Heritage Council - State Historic 
15 

National Historic Preservation Act - Section 
Preservation Oflice (SHPO) and Tribal 

I 06 Clearance 
Consulations 

lllffiJfu--W 

16 Building Permit Casey County Clerk 

lll'!nm l'I 

East Kentucky Power Cooperative 

Liberty Generating Station 
RICE Dual Fuel Project 

Required to demonstrate that facility operation will comply with State, county, 

and city noise regulations. The PSC may require/request additional noise 
mitigation measures. 

General 40 I Certification with approved USA CE Nationwide Permit assuming 

project meets conditions listed in the Kentucky Energy and Environment Cabinet 
DEP General Certiftcation--Nationwide Pennit (NWP) document for NWP 12 
andNWP57. 

Individual 40 I Certification required if Project is unable to meet conditions listed 
in the General Certification-Nationwide Pennit (NWP) document. 

Required for activities that have the potential to pollute groundwater. The 

Groundwater Protection Plan mist define best management practices for 
groundwater protection. 

Required for all stormwater discharges from construction activities which will 
disturb one or more total acres ofland. The General Permit requires the 
development of a Stonnwater Pollution Prevention Plan (SWPPP) prior to 
submittin2 a Notice of Intent for n,,,nn;t covera2e. 

A KPDES Permit may be required if the proposed facility will result in a 
wastewater discharge to a waterway as a result of facility operation. 

Under Section I 06 of the National Historic Preservation Act, Federal agencies 
mist work with the SHPO and federaJJy recogniz.ed Indian tribes to address 
historic preservation issues when planning projects or issuing funds or permits 

that may affect historic properties and archaeological resources listed in or 
determined eligible for the National Register of Historic Places. 

May be required prior to building construction 
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Prior to construction 

Prior to construction 

Prior to operation 

Prior to construction 

Prior to operation 

Prior to construction 

Prior to construction 

:II IT"IZoli"TiT1 1.-1 II I :.IIIL, 

City ofLberty has local regulations based on time of day and 
receiving land use that will need to be analyzed for the surrounding 
area and modeled to determine compliance. 

180 days Review of County ordinances did not find any numerical noise limits. 

Any compressors along the pipeline and booster stations will be 
required to meet the FER.C limit of an Ldn of 55 dBA 

While no water impacts are anticipated, based on the final project 
3 0 - 60 business days 

design, EKPC will apply for a Section 40 I WQC as required. 

The Groundwater Protection Plan is not submitted for review unless 
Wrapped in KPDES water permit process 

requested by the State. 

The SWPPP describes the site management practices that will be 

7Days utilized to effectively minimize erosion and sediment discharges for 
stonn up to a 2-year, 24-hour event. 

This permit is separate from the stonnwater 

At least I 80 days 
discharge. The KPDES permit is required for 
industrial discharges as a result of operating 
the ornoosed Liberty F acilitv. 

Archaeological and Cultural Historic field surveys have been 

45Days completed. Section 106 coordination with SHPO and Tribes is in 
process. 

TBD 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

 

APPENDIX K – OEM PERFORMANCE GUARANTEES 
  

BURNS ~ ~DONNELL® 



   
 

157785.5.1150 48 59 96-A - 1 REV 0 

SECTION 48 59 96 APPENDIX A – PERFORMANCE GUARANTEES 

 

NOTE: See Specifications Section 48 59 96 for definitions of performance parameters, general requirements for their 

testing procedures and performance test site conditions. 

 

Table 1A: Natural-Gas Fired Operating Performance Guarantees at ISO 3046 conditions 

 

PERFORMANCE PARAMETER UNIT VALUE1 

1. Performance Guarantees   

 Unit Electrical Output (UEO) kW 18,132 

              Unit Auxiliary Power (OEM only) kW 327 

              Hot-Standby Auxiliary Power (per Unit) kW See note 6 

              Unit Heat Rate (UHR), at 100% load BTU/kWh (LHV) 

measured at generator 

terminals 

 

7,455 

 Maximum Urea Consumption  Kg/hr See below 

 Maximum Lube Oil Consumption grams/kWh 0.25 grams/kWh on gas 

mode 

2. Absolute Performance Guarantees2   

              Minimum Unit Electrical Output kW 95% of UEO 

              Maximum Unit Heat Rate BTU/kWh (HHV) 105% of UHR 

Genset Minimum Emissions Compliance 

Load Electrical Output 

kW 7,253 

3. Reliability Guarantee2   

 Reliability Factor % See noted exception 

regarding reliability 

guarantee 

4. Noise Guarantees2    

 Maximum Genset Sound Power Level dB(A) Noise emissions guarantees 

provided in separate 

document. Exhaust silencer 

is not a noise generating 

source. 

              Exhaust Silencer Sound Power Level dB(A)  

              Charge Air Inlet Sound Power Level dB(A)  

              Radiator Sound Power Level4 dB(A)  

Exhaust Exit Sound Power Level dB(C)  

5. Maximum Emissions Guarantees2(*)   

 NOx (as NO2) lb/hr ppmvd3 *  

 CO lb/hr ppmvd3 *  

 VOC (as methane equivalent) lb/hr  ppmvd3 *  

 PM2 5 (total filterable plus condensable) lb/hr (HHV)3 ppmvd3 *  

 PM10 (total filterable plus condensable) lb/hr (HHV)3 ppmvd3 *  

 Formaldehydes (CH2O) lb/hr ppmvd3 * 0.7@100% 

Load 

 Ammonia Slip (NH3) lb/hr ppmvd3 * 10 

6. Startup/Shutdown Duration Guarantees2   

             Minutes/start minutes 5 

             Minutes/shutdown minutes 1 

             Load Ramp Rate kW/min 10,879 

 

Notes: 

1. Missing values to be filled in by Contractor 

2. Must Make Performance Guarantees.  Must be met as a precondition for any other Performance Guarantees to 

be met 

3. All emissions are corrected to 15% O2, dry. 

4. Radiator sound power levels are measured per radiator bank (estimated 5 radiator banks per Generating Set). 

- WARTSILA
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(*)  Emission guarantees with full details are provided in attached emission statement. VOC emissions here require 

max VOC content of fuel gas 0.5 v-%. A correction for higher VOC content is included in the emission 

statement. 

 

 

Table 1B: Fuel Oil Fired Operating Performance Guarantees 

 

PERFORMANCE PARAMETER UNIT VALUE1 

7. Performance Guarantees   

 Unit Electrical Output (UEO) kW 18,132 

              Unit Auxiliary Power (OEM only) kW 327 

              Hot-Standby Auxiliary Power (per Unit) kW See note 6 

              Unit Heat Rate (UHR) BTU/kWh (LHV) 

Measured at generator 

terminals 

7,797 

 Maximum Urea Consumption5  Kg/hr See below 

 Maximum Lube Oil Consumption5 Grams/kWh 0.4 grams/kWh on LFO 

mode 

8. Absolute Performance Guarantees2   

              Minimum Unit Electrical Output kW 95% of UEO 

              Maximum Unit Heat Rate BTU/kWh (HHV) 105% of UHR 

Genset Minimum Emissions Compliance 

Load Electrical Output 

kW 7,253 

9. Reliability Guarantee2   

 Reliability Factor % See noted exception 

regarding reliability 

guarantee 

10. Noise Guarantees2    

 Maximum Genset Sound Power Level dB(A) Noise emissions guarantees 

provided in separate 

document. Exhaust silencer 

is not a noise generating 

source. 

              Exhaust Silencer Sound Power Level dB(A)  

              Charge Air Inlet Sound Power Level dB(A)  

              Radiator Sound Power Level4 dB(A)  

              Exhaust Exit Sound Power Level dB(C)  

11. Maximum Emissions Guarantees2(**)   

 NOx (as NO2) lb/hr ppmvd3 **  

 CO lb/hr ppmvd3 **  

 VOC (as methane equivalent) lb/hr  ppmvd3 **  

 PM2 5 (total filterable plus condensable) lb/hr (HHV)3 ppmvd3 **  

 PM10 (total filterable plus condensable) lb/hr (HHV)3 ppmvd3 **  

 Formaldehydes (CH2O) lb/hr ppmvd3 ** 0.7@100% 

Load 

 Ammonia Slip (NH3) lb/hr ppmvd3 ** 10 

12. Startup/Shutdown Duration Guarantees2   

             Minutes/start minutes 5 

             Minutes/shutdown minutes 1 

             Load Ramp Rate kW/min 10,879 

 

Notes: 

1. Missing values to be filled in by Contractor 

2. Must Make Performance Guarantees.  Must be met as a precondition for any other Performance Guarantees to 

be met 

3. All emissions are corrected to 15% O2, dry. 

4. Radiator sound power levels are measured per radiator bank (estimated 5 radiator banks per Generating Set). 

5. Values are not subject to LDs.  
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6. The question of auxiliary power demand for a plant in standby has a number of variables which make it difficult 

to state hard numbers.  Under the assumption that the plant in standby is standing by for dispatch, if we start with 

the engine itself, we want to keep it warm.  This is done with a “preheater” which has an electrically powered 

heater (one per engine) and a small circulation pump (one per engine) to circulate hot water through the engine 

block.  For a Wärtsilä W18V50DF the preheating power is 110 kW, however that power is applied in stages, so 

it is not a steady 110 kW load.  The duty cycle depends on the ambient temperature of the power house interior 

and how recently the engine has been running.  The heater is thermostatically controlled, so if the engine has 

been running recently, the preheater will not be turned on when the engine stops.  It will take some hours until 

the preheater turns on, but it is difficult to say how many. The generators themselves are fitted with 

anticondensation heaters; in the case of the W18V50DF this has an approximate load of 3 kW. In addition to 

these loads, other balance of plant loads may or may not be considered as standby loads.  Plant lighting, or 

partial plant lighting?  Difficult to say how many kW.  Plant HVAC or partial HVAC?  Difficult to say how 

many kW – very cold ambients or very hot ambients will have different demands. Finally, there will be periodic 

use of the prelube pump (one per engine) to circulate lubricating oil through the engine.  For an W18V50DF the 

prelube pump motor size is approximately 30 kW. Again, it is difficult to say what the duty cycle is for these 

motors. All these factors combined make it rather difficult to accurately predict the standby load for a plant 

which is ready for dispatch. 

(**)  Emission guarantees with full details are provided in attached emission statement. VOC emissions here require 

max VOC content of fuel gas 0.5 v-%. A correction for higher VOC content is included in the emission 

statement. 

 

Estimated reducing agent consumptions for one 18V50DF-D engine at full engine load:   
  

    Gas operation Back-up fuel operation 

40 wt-% urea solution, max l/h 70.6 370.8 

    kg/h 78.3 411.4 

32.5 wt-% urea solution, max l/h 88.6 465.4 

    kg/h 96.4 506.4 

25 wt-% ammonia solution, max l/h 80.6 423.4 

    kg/h 71 373.3 

19 wt-% ammonia solution, max l/h 102.7 539.7 

    kg/h 93.5 491.2 
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Natural gas will be delivered to site from either Columbia Golf Transmission or Tennessee Gas Pipeline. See Table 1 and 
Table 2, respectively. 

Table 1: Columbia Golf Transmission Pipeline Gas Quality 
 

  Units Guarantee 
Basis 

Design Range 

MIN MAX 

Higher Heating Value (HHV) Btu/lbm 1062 1045 1083 

Lower Heating Value (LHV) Btu/lbm    

Specific Gravity  0.598 0.592 0.607 

Methane %mol 92.2 90.0 93.7 

Ethane %mol 6.48 4.75 8.86 

Propane %mol 0.349 0.218 0.445 

Isobutane %mol 0.036 0.022 0.054 

N-Butane %mol 0.039 0.021 0.060 

Isopentane %mol 0.010 0.006 0.016 

N-Pentane %mol 0.005 0.003 0.011 

Hexane + %mol 0.005 0.001 0.008 

Carbon Dioxide %mol 0.548 0.226 0.905 

Nitrogen %mol 0.339 0.266 0.905 

Moisture  lbs/mmcfd 0 0 7 

Total Sulfur gr/(100scf) 0 0 5 

 
Table 2: Tennessee Gas Pipeline Gas Quality 

 

  Units Guarantee 
Basis 

Design Range 

MIN MAX 

Higher Heating Value (HHV) Btu/lbm 1032 996 1077 

Lower Heating Value (LHV) Btu/lbm    

Specific Gravity  0.579 0.563 0.602 

Methane %mol 95.6 90.5 99.1 

Ethane %mol 3.23 0.066 8.49 

Propane %mol 0.138 0 0.418 

Isobutane %mol 0.013 0 0.847 

N-Butane %mol 0.013 0 0.078 

Isopentane %mol 0.003 0 0.028 

N-Pentane %mol 0.001 0 0.017 

Hexane + %mol 0.004 0 0.030 

Carbon Dioxide %mol 0.487 0.038 1.77 

Nitrogen %mol 0.531 0.049 2.47 

Moisture  lbs/mmcfd 2.46 1.48 3.91 

Total Sulfur gr/(100scf) 0.056 0 0.063 

 



 

 

Fuel Oil Supply Composition – Ultra Low Sulfur No. 2 Diesel (ULSD, or No. 2 MV15) in 
accordance with below specifications. 
 

  
Specifications 

 
Gravity, ºAPI (ASTM D 4052, D 287) 

 
30 min. 

 
Color (ASTM D 1500, D6045) 

 
2.5 typical1 

 
Haze Rating @ 77ºF (ASTM D 4176) 

 
2 max. 

 
Flash, Pensky-Martens, ºF (ASTM D 93) 

 
126 min.6 

Viscosity @ 40ºC (104ºF) cSt (ASTM D 
445) 

 
1.9 min.5/4.1 max. 

 
Sulfur, wt. ppm (ASTM D 5453, D 2622) 

 
15 

 
Copper Strip Corrosion (ASTM D 130) 

 
No. 3 max.7 

 
Ash, wt. % (ASTM D 482) 

 
0.01 max. 

 
Cetane Index (ASTM D 4737-B, D 976) 

 
40 min. 

 
Distillation, ºF (ASTM D 86) 

 
 

 
             90% Recovered 

 
540 min./640 max. 

             End Point 700 max. 
Lubricity, HFRR @ 60°C, Micron (ASTM 
D7688) 

520 max. 

Cloud Point, °F (ASTM D2500) 
Midwest Southeast 

Non-MPC 
Terminals 

           Winter (10/1 – 2/28) +10 max.2 +15 max. See Footnote3 

           Summer (3/1 – 9/30) _+20 max. +20 max. See Footnote3 
(1)Tax exempt diesel fuel will be dyed red. 
(2)Actual Cloud Point is posted at MPC equity (owned) terminals starting November 1st.    
(3)Non MPC equity (owned) terminals may not post Cloud Point or meet the specifications shown above but may 
manage low temperature operability performance via other measures. 
(4)Pour Point is typically 15 degrees lower than the Cloud Point. 
(5)During the winter period of October through February, the following waiver applies when the cloud point is less 
than +10F;  the minimum viscosity of the fuel can be 1.7 cSt and the 90% distillation point will be waived. 
(6) Marathon has a typical rack sales specification of 130 ºF minimum. 
(7) Marathon Petroleum manufactured No.2 diesel typically meets a No.1B maximum rating 
DISCLAIMER: Specifications refer to current revision of ASTM D975. Please consult with State regulations for 
applicable variances 

    NOTE:  This product meets ASTM Specifications for D975 (Diesel Fuel) as stated above. 
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APPENDIX O – NOT USED 
  

BURNS ~ ~DONNELL® 



East Kentucky Power Cooperative Revision 3 Liberty RICE Project Scoping Report 

 

APPENDIX P – RISK MATRIX  
  

BURNS ~ ~DONNELL® 



Risk ID No. 
(NNN) 

Key Project Risk Factors 
(Circumstances) 
("because of' ) 

001 l ate Delivery of RICE Equipment 

002 
l ate Delivery of Switchgears and 

MCCs 

Acoustic/Sound results exceed 

003 
expected values 

004 l ate Delivery of GSU Equipment. 

005 
Labor shortages due to other more 

attractive projects 

006 
l ate Award/ Material Availabil ity for 

Buildings 

007 RUS approval delayed 

008 PSC delays or intervieners 

Executing A Project In An 

009 Enviornment of Inflation / Supply 

Chain Challenges 

010 
Scope item not captured in PSR 

sco e 

We have witnessed a shortage or 

011 delivery delays wire, conduit, and 

products in past projects. 

can't staff site/ recurring site 

012 shutdowns due to Force Majeure 
event 

013 
Unable to w iden entrance road in 

t ime for construction activities. 

014 Housing Availibilty 

LIBERTY RICE - PROJECT RISK REGISTER - LEVEL 1 IDENTIFICATION 

Is Risk Controlled Party in Control of What Category of Likely Risk Events due to 
or Uncontrolled? Risk Event Risk Event? Risk Factors 

Controlled 

Controlled 

Controlled 

Controlled 

Controlled 

Controlled 

Uncontrolled 

Uncontrolled 

Uncontrolled 

Controlled 

Controlled 

Controlled 

Uncontrolled 

Uncontrolled 

_3rd Pa rty_Client SCH EDU LE RELATED 
Change start/completion 

date 

_3rd Party_Client SCHEDULE RELATED 
Change start/completion 

date 

Design misjudgment, 

_3rd Party_Client 
PERFORMANCE miscalculation, 
RELATED misinterpretation or 

_3rd Party_Client SCHEDULE RELATED 
Change start/completion 

date 

BMCO SCHEDULE RELATED 
Underestimate time required 

to perform work 

Client SCHEDULE RELATED 
Deliver goods/work product 
after due date 

Regulatory Authority SCH EDU LE RELATED Suspend/stop work 

Regulatory Authority SCHEDULE RELATED Suspend/stop work 

Uncontrolled 

BMCO 

BMCO 

BMCO 

BMCO 

BMCO 

PRICING/FINANCIALS Commodity/goods price 
increase 

PRICING/FINANCIALS Underbid project 

SCHEDULE RELATED Change project sequence 

ENVIRONMENTAL 

EVENTS 
Force Majeure 

Underestimate time required 
SCHEDULE RELATED 

to perform work 

PERFORMANCE Interfere with activities of 

RELATED others 

East Kentucky Power Cooperative 

Risk Event Details 
("What Can Go Wrong?) 

Due to logistic and manufactu ring reasons, 
equipment del ivered late may push the 

schedule by the length of the delay. 

Due to logistics reasons, equipment 

del ivered late pushing t he schedule 
potentially up to 4 mont hs to complete 

electrical construction 
Sound levels exceed pred icted values 

Due to logistics reasons or manufacturing 

the GSU delivered late 

Ot her Projects In The Area Make Labor 

Harder to Attract 

Overall construction, equipment delivery, 

and building construction are late 

RUS approval takes longer than anticipated 

Approval process takes longer t han 

anticipated or separate party intervenes 

Due to supply chain issues, vendors might 

increase prices outside normal increase 

schedule 

Scope change or additional scope required 

Award materials too late 

Direct or Indirect COVIO exposure 

Unable to complete entrance road 
construction in t ime for equipment 

deliveries. 

No availibil ity of housing for staff and craft 

Anticipated Impacts of Risk Event 
("Enter Y f or YES 

Enter N for No Impact") 

f ! .2 • II • ~ C i C u 
I u C 0 ,_ 

.:! • t .. - C e " .. e ..., 
:i • .5 

.c _g :, .g f &. :a IL ., 0 
3!. • I > . .c ~ :,:: ili a. JI u 

0 
., 

N N N I .... 
N N N __ 1,,,, 
I· II · · · · 
1111 y y y y 

y • yyyyyy 

N N - 1 .... . 
N N 1, .. .. 
N N I .... . 

Impact Details 
("Consequences") 

Planned Mitigation Activities 

Help Client pick the right supplier who can meet schedule. Allow OEM to 

Miss the Client 's COD date. Results in costs proceed w it h engineering on LNTP. Involve Exped it er throughout project 
to Client for not being able to provide power t imeline of manufacturing. Add time for shop inspections of all Equipment and 

to grid. Materials. Award contracts as ea rly as possible, after RUS approval. Include 

cont ract clause for late delivery. 

Miss the Client 's COD date. Results in costs Help Client pick_the r_ight_supplier who can _meet schedule. Involve Exped iter 

to Client for not bein able to rovide ower throughout proiect t ,melme of manufacturing. Add t ime for shop mspect,ons of 
'd g p p all Equipment and Materials. Award contracts as early as possible, after RUS 

to gn · a roval. 

Additional sound mit igation activit ies are Understand existing sound margin. 
required to be purchased and insta lled Purchase low noise options when available. 

Miss the Client 's COD date. Results in costs Help Client pick the right supplier who can meet schedule. Involve Expediter 

to Client for not being able to provide power throughout project t imeline of manufacturing. Add t ime for shop inspections of 
to grid. all Equipment and Materials. 

Falling Behind Schedule. Increased Cost. 

Large Cost to increase staff, work overtime 

or put on 2nd shift. Delay Equipment 

installation and services. Potential to miss 
Client's COD. 
Failure to meet Client 's coo date. Results in 

cost to Client for not being able to produce 
power. Delay to detailed design, award of 

equipment cont racts (may requ ire increased 
cost or different payment terms to makeup 
schedule 

Failure to meet Client 's coo date due to 

delayed start date. Results in cost to Client 

for not being able to produce power. 

Perform a Labor Study in t he area. 

Get design and procurement completed early in project to support 

undergrounds, foundations and building erection prior to winter months. 

Current proj ect schedule assumes 31 months to approval after submitting 

application March 2025, which should be conservative for an EA. 

BMcD is supporting PSC process for submittal in October. Typical turnaround 
t imeframe is 9 months based on EKPC experience. There are several months of 

margin between approval and project expenditures. 

N N _ 11111 · ., .. · ... Buy out as much as possible early in project. Manage as cond it ions change, look 

at other suppliers/ methods to purchase equipment/commodities early, piece 
meal contracts to separate out problematic items. Include Allowances for Field 

Service nme or perceived scope changes to mitigate costs. •• y y y y y y • . . . • • • . . • .. . . 
- , - , - . 

y yyyyyy ··· •··· ·· .. - • ., .• I 
. . , .. :·' 
. . . . . . . . . . 

y I y y y y y y .. • .• . • . • : • . •. 

N 

N 

l y l yyyy 

11111 y y 

Delays delivery of maj or equipment. 

Reduces resources throughout schedule. 

Define as much scope as possible in PSR and carry adequate contingency to 
cover realistic future sco e chan es/ misses. 

Identify t he long lead time materials during t he design phase and buy them out 
prior to the award of the elect rical consturction contract. 

Incorporate multiple entrance roads for laydowns and equipment delivery to 
allow delivery before overall complet ion. Begin development fo r road w idening 

after ro·ect a roval. 
Incorporate per diem to attract labor in mored ifficult housing situations. 



Risk ID No. 
(NNN) 

Key Project Risk Factors 
(Circumstances) 
("because of' ) 

015 Gas l ine and M&R stat ion delayed 

016 
Transmission upgrade projects 

delayed 

017 CTG TFA hour (overruns) 

018 
Final geotech invest igation finds 

more karst or other challenges 

019 OEM scope gap 

02D 
Delayed owner approval of 
engineering deliverables 

Value engineering/ est imate 

021 reduction studies in parallel with 
detail desi n 

022 Delayed air permit finalizat ion 

023 
FM Global involvement / 
requirements not well defined 

024 
Environmental impact due to release 

of chemical/waste 

Escalation for equipment, materials, 
025 

and labor 

026 
Design changes for major equipment 
after award 

027 
Replacement/ repair of equ ipment 
required after installation 

LIBERTY RICE - PROJECT RISK REGISTER - LEVEL 1 IDENTIFICATION 

Is Risk Controlled Party in Control of What Category of Likely Risk Events due to 
or Uncontrolled? Risk Event Risk Event? Risk Factors 

Cont rolled _3rd Party_Client SCHEDULE RELATED 

Cont rolled _3rd Party_Client SCHEDULE RELATED 

Controlled Client SCHEDULE RELATED 

Cont rolled BMCD PRICING/FINANCIALS 

Cont rolled BMCD PRICING/FINANCIALS 

Cont rolled Client SCHEDULE RELATED 

Cont rolled Client SCHEDULE RELATED 

Uncontrolled Regulatory Authority SCH EDU LE RELATED 

Cont rolled Client SCHEDULE RELATED 

Cont rolled Client 
ENVIRONMENTAL 
EVENTS 

Uncontrolled Uncontrolled PRICING/FINANCIALS 

Cont rolled _3rd Party_Client 
PERFORMANCE 

RELATED 

Cont rolled _3rd Party_Client SCHEDULE RELATED 

Change project sequence 

Change start/complet ion 

date 

Change start/complet ion 

date 

Underbid project 

Underbid project 

Decide/deliver decision after 
due date 

Decide/deliver decision after 

due date 

Suspend/st op work 

Change project scope 

Unplanned discharge of 
hazardous materials 

Price escalation 

Int erfere with activit ies of 

ot hers 

Deliver goods/work product 
after due date 

East Kentucky Power Cooperative 

Risk Event Details 
("What Can Go Wrong?) 

Gas line and M&R yard installed later than 
anticipated 

Addit ional t ransmission upgrade p rojects 

completed later than anticipated 

Failure to achieve owner COD date 

Proj ect needs to account for deep 
foundations (not currently considered) o r 
extensive karst remed iation for foundations. 

Required Equ ipment Is Not Delivered For 

Construction 

Rework after approvals/ release 

Need to evaluate many items for cost 

reduction opportunities 

Permit process and approval takes longer 
than ant ici ated 

additional technical requirements and FM 
Global involvement 

Unexpected discharge of hazardous material 

Costs for labor, equipment, and material 

escalates more than proj ected/anticipated 
based on current indices. 

OEM changes design o r scope of supply after 
award. 

Equipment requires repairs or replacement 

after installat ion 

Anticipated Impacts of Risk Event 
("Enter Y f or YES 

Enter N for No Impact") 

f ! .2 • II • ~ C i C u 
I u C 0 ,_ 

.:! • t .. - C e " .. e ..., 
:i • .5 

.c _g :, .g f &. :a IL ., 0 
3!. • I > . .c ~ :,:: ili a. JI u 

0 
., 

Impact Details 
("Consequences") 

Delays startup result ing in failure to meet 

Planned Mitigation Activities 

N N I· ·I · · Client 's COD date and/or impacts Coordinate with gas line supplier. Schedule cu rrent ly includes 3 years of margin 
productiv ity of proj ect contractors based on between scheduled gas available date and gas need date for proj ect. 

N ... I .. 
N •• y y • y y 

N II .. · .. 

site access availabili . 

Plant unable to export power to grid by 

Client 's COD date. 

Increased TFA cost or schedule LD's 

Increased engineering scope, increased cost. 

11 
., ... 

It• I f . 

y y y y y y 

• • e I 1 . • "· t 

I " I I I " : . I " I I I I " II " ... 
N l yyyyyy Schedule pushes 

EKPC to coordinate w ith contractors and equipment suppliers for t ransmission 

upgrades to maintain schedule margin at t he f ront end. 

Bid TFA durations based on similar projects. Review schedule with owner 

liers earl to et ful l bu in. I ·•• · •• ---
"• • . ": •1 " " :- I •. I I" 

quantit ies if desig nneeds to increase. Incorporate piling into construction 
schedule whether or not it is needed. 

Align scopes between OEM scope and BOP scope. 

: I t • 1 e I . · : I . I . I I · · I I : • I I I 

·- .. . . 

Provide adequat e t ime for owner review, setup meetings to d rive faster 

review/ discussion 

N 
Engineering is delayed/late due to increased PSR process has worked through a lot of options already. Manage cost reduct ion 11111 y y .= . . ••• y y y y y 

y II y y y y y ,,1,,,,, 
N Ill .. .. 
N y y y y y y 

Cannot set emissions producing equip ment 
w ithout air ermit. 
addit ional design & review requirements 

that cou ld impact engineering schedule, and 
material const costs 
Potential delay to schedule and ho ld on 

construction, increased costs fo r 

cleanup/remediation and for adjusted 
schedule 
Cost increase due to higher costs for labor, 

material, and/or equipment. 

Client needs to go back to Board for 
increased ro·ect fundin . 
Adjust project schedule which may impact 
Client 's COD date. May also r esult in 

increased cost for Equipment contract and 
I . I I . 

N N I 
,, .. ,· ... ,., ., 
- , . . .. - . . .... 

1 I • : • I I 

y y y y y , . . 

I •." I I I I : •1 I • I 

11 • • I I • • I I I ~-

expectations. 

Permit anticipated to be complete 2 months prior to mobilization. EKPC will get 
extension from state to allow for construction after 18 months. 

Proactive request to cla rify FM Global requirements prior to detailed 

engineering. 

Develop detailed plan for handling of hazardous material and minimize 

interaction w it h existing materials/plant f rom new project. 

Carrying reasonable allowance in cost estimate for escalation. Communicate 

changes in escalation as they are discovered. PSR cost est imate includes 4 to 5% 

escalation per annum for labor, equipment and mater ials through execution, 
assuming project starts today. 

Coordinate with OE Ms prio r to and shortly after award that scope and design are 

well understood by all parties. 

Include adequate coverage in equipment contracts to cover expenses and delays 

caused by equipment issues. 



Risk ID No. 
(NNN) 

Key Project Risk Factors 
(Circumstances) 
("because of' ) 

028 Controls Integrat ion 

RICE supplier need longer to help 
029 

seVcommission equipment 

care, Custody, Control - Hand off of 

030 
Materials del ivered in boxes but not 

being opened until later date for 
Cl ient rovided E ui ment 
care, Custody, Control - Hand off of 

031 
Materials del ivered in boxes but not 

being opened until later date for 
Client rovided E ui ment 

Additional underground utilities 
032 

require demolition or work-a round 

033 Shop Inspections 

034 Force Majeure weather delay 

Payment schedule of equipment and 
035 

construction cont racts 

036 Craft productivity and re-work 

037 Specifications 

038 Storm Water Plan Phasing 

039 Incomplete Deliveries 

040 
Safety incident, standdown, 

investigation, etc. 

041 Theft 

LIBERTY RICE - PROJECT RISK REGISTER - LEVEL 1 IDENTIFICATION 

East Kentucky Power Cooperative 

Is Risk Controlled Party in Control of What Category of Likely Risk Events due to 
or Uncontrolled? Risk Event Risk Event? Risk Factors 

Risk Event Details 
("What Can Go Wrong?) 

Controlled BMCO 
PERFORMANCE 

RELATED 
Execute less efficiently than Delay in programming efforts, FA Ts, and/or 

planned (poor productivity) startup and commissioning 

Underestimate time required can not meet owner coo dates with the 
Controlled _3rd Party_Client SCHEDULE RELATED 

to perform work allocated TFA time. 

Material is not del ivered as expect ed but is 

Controlled Client PRICING/FINANCIALS 
Don't properly pay/withhold 

not discovered until shipments are opened 
invoice 

upon needing to be used, not upon delivery 

Material is not del ivered as expected but is 

Controlled Client SCHEDULE RELATED 
Deliver goods/work product 

not discovered until shipments are opened 
after due date 

upon needing to be used, not upon delivery 

PERFORMANCE Interfere with activities of Unant icipated util ities exist that need to be 
Controlled Client 

RELATED ot hers demo'd or avoided 

Make suppliers be prepa red for inspections 

Controlled BMCO 
PERFORMANCE Interfere with activities of 

to determine Equipment at shops and 
RELATED ot hers 

quality prior to shipment. 

Uncontrolled Uncontrolled 
ENVIRONMENTAL 

Inclement Weather 
Weather event interrupts work progress or 

EVENTS damages equipmenVmaterial 

Don't properly pay/withhold 
Equipment or Contractor payment schedule 

Controlled Client PRICING/FINANCIALS 
invoice 

and terms are different than expected or 

different than typical 

Controlled _3rd Pa rty_Client 
PERFORMANCE Execute less efficiently than Labor productivity worse than assumed or 

RELATED planned (poor productivity) contractor requires re-work 

Contro lled BMCO CONTRACTING 
Deliver goods/work product Engineered / Specified Equipments Cannot 
after due date Be Purchased. 

Controlled BMCD SCHEDULE RELATED Underbid proj ect 
Work is delayed due to wet / muddy 
conditions/ stand in water 

Deliver goods/work product 
We are unable to complete work on 

Controlled BMCO SCHEDULE RELATED schedule because vendor components are 
after due date 

not com lete. 

Uncontrolled _3rd Party_Client SCHEDULE RELATED Change project sequence Delay construction 

Contro lled BMCO SCHEDULE RELATED 
Deliver goods/work product Theft of equipment o r material prevents 
after due date work from bein com lete on schedule 

Anticipated Impacts of Risk Event 
("Enter Y f or YES 

Enter N for No Impact") 

f ! .2 • II • ~ C i C u 
I u C 0 ,_ 

.:! • t .. - C e " .. e ..., 
:i • .5 

.c _g :, .g f &. :a IL ., 0 
3!. • I > . .c ~ :,:: ili a. JI u 

0 
., 

N 

N 

N 

N 

N 

N 

Impact Details 
("Consequences") 

Delays completion of construction and 

st artup/commissioning resulting in failure to 

meet Client 's COO date and/or increases 

Schedule pushes due to longer 

seVcommissioning schedule and addit ional 
TFA time fina ncial impact. 

Increased cost to procure/ expedite missing 
material and to cover cost of extended time 

onsite for contractors/staff 

Delay in schedule to wait for needed 
material to be provided. 

Delay in schedule to complete additional 

work and increased cost for unant icipated 

work 
Cost and schedule impact to release of 

material later t han planned. 

Aggravation to team fo r traveling to facil it ies 

when supplier is not ready for inspection 

schedule delay that could result in misisng 
the Client's COD date. Results in costs to 

Client for not being able to provide power to 
rid. 

May impact cashflow for project and ability 

to have net funds for invoices. 

Increased costs and potential schedule 

delays 

Schedule Delays/ Cost Delays 

Schedule/ Cost impacts 

Schedule/ Cost impacts 

Schedule/ Cost impacts 

Schedule/ Cost impacts 

Planned Mitigation Activities 

Give Suppliers schedule before contract award so they understand and agree to 

planned duration onsite. True up the TFA time against the Level 3 Schedule once 

it is complete. This indudes budgeting CMCI / Craft Support for 7 days a week 

Open and inventory OEM Equipment under OEM supervision. 

Open boxes early enough t hat if materials aren't delivered that we can react 

accordin I to maintain schedule 
Open and inventory OEM Equipment under OEM supervision. 

Open boxes early enough t hat if materials aren't delivered that we can react 

accordin I to maintain schedule 

Review all available underground util ity drawings to confirm all have been 

accounted for in detailed design. Complete potholing as needed. 

Defined plan fo r shop inspections and visits along with expected progress. 

Video inspection to verify proper progress prior to travel. 

Factor in rework for inspection findings. 

Include schedule margin (PSR incl udes 3 months of schedule margin) 

Confirm each contract payment terms align with EKPC and RUS requirements 

prior to award. Consider any contingency that should be included in PSR budget 
cost for additional cost needed to get supplier to accommodate payment terms. 

bid rocess. 
Detailed welcome to site packet. Work packaging meet ing on site. 
Overcommunication ... If ou see somethin sa somethin . 

Develop a plan for each phase of the project. 

Develop and follow t he material management plan and complete proper 
expiditing. 

Use contractors w it h good safety r ecords and understanding of project scope. 

Safety oversight throughout project. 

Add an allowance to deal w ith stolen equipment? 
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MS-1000 

EN-G-1020 
MS-1020 
MS-1030 

C1290 
MS-1040 
MS-1050 

Civil 

EN-S-1210 
EN-S-1230 
EN-S-1240 

EN-M-1240 

EN-M-1270 

EN-E-1300 
EN-E-1290 
EN-E-1280 
EN-E-1310 

EN-E-1320 
EN-E-1330 
EN-E-1340 

EN-N-1 380 

T&D 
EN-E-1400 

RICE 
PR-1150-000 

Start Date 
Finish Date 
Data Date 
Run Date 

Start Detailed Design 
Full Notice to Proceed (FNTP) 
Site Mobilization 

Backfeed - RICE 
Target Provision Acceptance - RICE 
Schedule Margin ( caleooar days) 

PJM Interconnect Review Period 
PJM lnterconnectApproval 

Gas Line FERC Permit Submitted 
Gas Line FERC Approval 

Test Pile Program (Field Install / Test I Finalize Report) 
Misc. St ructural Steel Design 

Mechanical GA 
BIG Pipe Routing & Plans 
NG Piping Routing, Supports, & Plans 

One Lines 
Grounding 
BIG Raceway 
Electrical GNEQUipment Modeling 
NG Raceway 

Gable Schedule & Routing 
Schematics & Connection Diagrams 
Misc. Elec Plans 

Electrical Procedures 

RICE RFP Submitted 

0 

0 
0 2S-Ju1-2s• 

0 04-0ec-26 

0 tMAay-28 

0 OO-Nov-2s· 

60 tO-Nov-28 

0 

1018 01-0ec-23 

0 03-Dec-27 

R•Wt'I-W¾• 
1035 31-Ju-25 

0 31-Ju-25· 

0 

20-Sep-24• 

805 03-Dec-26 
03-Dec-26 

02-0ct-26 

01-0ec-24• 
01-0ec-24 02-0ct-26 

240 30-Sep-24 

D • •Hf1Wtl 
0 

49 

20 

100 
120 
95 
110 
140 

00 

20-Jul-24 

L 31-Mav-24 
02-May-25 
05-May-25· 

20-Aug-25 

20-Aug-25 
29-Apr-26 

11-Fel>-26 
06-Aug-25 

10-Jul-25 06-Aug-25 

02-Jul-25 
02-Jul-25 
02-Jul-25 
28-Aug-25 

22-0ec-25 
05-Mar-26 

29-Apr-26 
06-Nov-25 

06-Nov-25 

25-Jun-26 

18-Feb-26 
04-Mar-26 

20-Nov-25 
25-Jun-26 
14-Sep-26 

09-Ju-25 

20-Nov-25 
1~Dec-25 
13-Nov-25 
04-Feb-26 

10-Ju-26 
10-Ju-26 
10-Ju-26 

14-Sep-26 
15-Apr-26 

07-Jan-26 
30-0ct-25 

15-Apr-26 
02-Nov-26 

02-Nov-26 

05-Fel>-24· 

30-Nov-23 
08-Jan-29 
30-Nov-23 
0S-Sep-24 

BURNS ~ SDONNELL 
EKPC Generation Options - 12xl8MW RICE - L2 

Project Schedule 
Pagel of S 

Date Revision 
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PR-1 150-100 

PR-1150-110 

PR-1150-130 

PR-1150-120 

PR-1150-140 

PR-1150-150 

PR-1150-160 

PR-1150-220 

PR-1150-200 

PR-1150-190 

PR-2150-000 

PR-2150-100 

PR-2150-200 

PR-2150-300 

PR-2190-000 

PR-2190-100 

PR-2190-200 

PR-2190-300 

PR-2191-000 

PR-2191-100 

PR-2191-200 

PR-2191-300 

PR-2320-000 

PR-2320-100 

PR-2320-200 

PR-2320-300 

PR-2320-310 

PR-2340-000 

PR-2340-100 

PR-2340-200 

PR-2340-300 

PR-2490-000 

PR-2490-100 

PR-2490-200 

PR-2490-300 

PR-2491-000 

PR-2491-100 

PR-2491-200 

PR-2491-300 

PR-2520-000 

PR-2520-100 

PR-2520-200 

PR-2520-300 

PR-2530-000 

PR-2530-100 

PR-2530-200 

PR-2530-300 

PR-2570-000 

PR-2570-100 

PR-2570-200 

PR-2570-300 

PR-2710-000 

PR-2710-100 

PR-2710-200 

PR-2710-300 

PR-2711-000 

PR-2711-100 

PR-2711-200 

PR-2711-300 

PR-2762-000 

PR-2762-100 

Start Date 
Finish Date 
Data Date 
Run Date 

-·-
RICE - Bids Received 
Evalutate & Award - RICE Engi1es 

RICE Engine Vendor Submittals 

L.NTP - RICE 

1150 - RICE Engi1es -45 day Engineering Submittals Issued 

1150 - RICE Engiies - 90 day Engineering Submittals Issued 

1150 - RICE Engi1es - 120 day Engi1eering Submittals Issued 

1150 - RICE Engi1es - 150 day Engi1eering Submittals Issued 

1150 - Fabricate & Delivery - RICE Engines 

FNTP-RICE 

Spec - Fire Waer Pumps 

Bid/Award - Fire Water Pllllps 

Award - Fire Water Pumps 

Fab/Oeliver to S ite - Fire Water Pulll)S 

Spec - Miscellaneous Pumps 

Bid/Award - Miscellaneous Pumps 

Award - Miscellaneous Pumps 

Fab/Oeliver to S ite - Miscellaneous Pumps 

Spec - Lilt Stations 

Bid/Award - Lilt Stations 

Award - Lift Stations 
Fab/Oeliver to S ite - Lift Stations 

Spec - Geoeral Service Pipe 

Bid/Award - General Service ~ 
Award - General Service Pipe 

Fab/Oeliver to S ite - General Service Pipe (UG) 

Fab/Oeliver to S ite - General Service Pipe (AG) 

Spec - Pipe supports 

Bid/Award - Pipe SIU)Orts 

Award - Pipe Supports 

Fab/Oeliver to S ite - Pipe Supports 

Spec - Miscellaneous Piping Specials 

Bid/Award - Miscellaneous Piping Specials 

Award - Miscellaneous Piping Specials 

Fab/Oeliver to S ite - Miscellaneous Piping Specials 

Spec - Below Grade Piping Specials 

Bid/Award - Below Grade Piping Specials 

Award - Below Grade Piping Specials 

Fab/Oeliver to S ite - Below Grade Piping Specials 

Spec - Valves 

Bid/Award - Valves 

Award - ValVes 

Fab/Oeliver to S ite - ValVes 

Spec - Control Valves 

Bid/Award - Control ValVes 

Award - Control Valves 

Fab/Oeliver to sne - Control Valves 

Spec - Long Lead Valves 

Bid/Award - Long Lead Valves 

Award - Long Lead Valves 

Fab/Oeliver to sne - Long Lead ValVes 

Spec - Compressed Air Equipment 

Bid/Award - Compressed Air Equipment 

Award - Compressed Air Equipment 

Fab/Oeliver to S ite - Compressed Air Equipment 

Spec - Starting Air Compress01S 

Bid/Award - Starting Air Compressors 

Award - Starting Air Compress01S 

Fab/Oeliver to S ite - Starting Air ~SOIS 

Spec - Fuel Gas Conditicnng 

Bid/Award - Fuel Gas Conditioni1g 

0 
122 10-Apr-24 

105 02-0ct-24 

0 02-0ct-24 

0 

0 

0 

0 

275 28-Jul-25 

0 28-Jul-25 

OO-Apr-24• 

01-0ct-24 
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03-Mar-25 
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08-Feb-28 
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114or10-N'.Jv-26 T 28-Mav-21 

20 31-Jul-25 I 27-Aug-25 

45 28-Aug-25 30-0ct-25 

0 30-0ct-25 

114oT10-N'.lv-26 j 28-May-27 

I 20 I 31-Jul-25 I 27-Aug-25 

45 28-Aug-25 30-0ct-25 

0 30-0ct-25 

114or10-N'.Jv-261 28-Mav-21 
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0 11-Sep-25 

80 08-0ct-26 02-Feb-27 

11ooT 11-J~27j 28-May-27 

20 22✓~26 I 18-Feb-26 

45 19-Feb-26 22-Apr-26 

O 22-Apr-26 

11ooT 11-J~27j 28-May-27 

I 20 I 26-sep-25 I 23-0ct-25 

45 24-0ct-25 30-Dec-25 
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11oor-11-J~21 T 28-Mav-21 

I 20 I 28-May-25 I 24-Jun-25 
45 25-Ju~25 27-Aug-25 

0 27-Aug-25 

11ooT18-Dec-261 11-May-27 

20 31-Jul-25 I 27-Aug-25 

45 28-Aug-25 30-0ct-25 

0 30-0ct-25 

1120! 09-Dec-26 T 28-Mav-21 

20 28-Aug-25 I 25-Sei>-25 
45 26-sep-25 28-Nov-25 
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112oT 09-Dec-26 j 28-May-27 

I 20 I 31-Jul-25 I 27-Aug-25 
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1155120-0ct-261 28-Mav-21 
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121oT 03-Aug-26j 28-May-27 

20 31-Jul-25 I 27-Aug-25 
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1210! 03-Aug-261 28-May-27 

20 

45 

04-Ju~25 
02-Jul-25 

01-Ju -25 
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30-Nov-23 
08-Jan-29 
30-Nov-23 
0S-Sep-24 
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Bid/Award - Electrical Construction 
Award - Electrical Construction 
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Bid/Award - Fire Protection and Detection 

Award - Fire Protection and Detection 

Fab/Oeliver to Site - Fire Protection and Detection 

Bid/Award - Field Erected Tanks 

Award - Field Erected Tanks 

Fab/Oeliver to Site - Field Erected Tar1(s (MOB) 

Bid/Award - Substation Construction 

Award - Substation Construction 

C403 - Mobilized to Site 

Bid/Award - Transmission li1e OH/Civil 

PR-8410-810 Award - Transmission Line OH/Civil 

PR-8410-830 C501 - Mobilized to Site 

Services Contracts 

PR-9230-000 
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8220 - Install U/G Utilities - RICE 

8220 - Install Foundation - RICE Engine Hall 
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8320 - Install Insulation - RICE 

8410 - Install GSU/GCB/Bus Duct - RICE 
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C501 - Install Transmission li1e FDNs & Overhead Electrical 

Energize Essential Services Transformer - RICE 
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PSR CAPITAL COST ESTIMATE 
EKPC 

Liberty 
RICE - Wartsila 

Liberty, KY 
BMcD #157785 

12:50 PM 8/ 20/ 2024 
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EKPC - Liberty 12x18MW RICE
Estimated Cash Flow 

Year Incremental Incremental % Cumulative Cumulative %
2024 - Q1 $0 0.0% $0 0%
2024 - Q2 $535,789 0.1% $535,789 0%
2024 - Q3 $1,553,684 0.3% $2,089,474 0%
2024 - Q4 $17,720,684 3.5% $19,810,158 4%
2025 - Q1 $5,202,684 1.0% $25,012,842 5%
2025 - Q2 $2,333,684 0.5% $27,346,526 5%
2025 - Q3 $106,505,643 21.3% $133,852,169 27%
2025 - Q4 $7,677,580 1.5% $141,529,749 28%
2026 - Q1 $9,811,223 2.0% $151,340,972 30%
2026 - Q2 $11,547,063 2.3% $162,888,035 33%
2026 - Q3 $33,089,720 6.6% $195,977,755 39%
2026 - Q4 $14,184,791 2.8% $210,162,546 42%
2027 - Q1 $33,079,442 6.6% $243,241,988 49%
2027 - Q2 $48,060,471 9.6% $291,302,459 58%
2027 - Q3 $47,151,631 9.4% $338,454,089 68%
2027 - Q4 $47,428,511 9.5% $385,882,600 77%
2028 - Q1 $68,695,992 13.7% $454,578,592 91%
2028 - Q2 $20,096,698 4.0% $474,675,290 95%
2028 - Q3 $7,571,358 1.5% $482,246,648 96%
2028 - Q4 $10,025,902 2.0% $492,272,549 98%
2029 - Q1 $7,711,395 1.5% $499,983,944 100%
2029 - Q2 $0 0.0% $499,983,944 100%
2029 - Q3 $0 0.0% $499,983,944 100%
2029 - Q4 $0 0.0% $499,983,944 100%

Quarterly Cash Flow

9/7/2024

~ BURNS 
"-MSDONNELL .. 



EKPC - Liberty 12x18MW RICE
Estimated Cash Flow 
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O&M Costs - EKPC Liberty - Wartsila Option 

Operations and Maintenance Estimate 

Plant Assumptions (Inputs i n Blue) 
Basis Year 
Engine 11,t)det 
Number of Engines 
Evaluated Project Life (Years} 
Capacity Factor (%) 
Hours @ Base Load 
Percent Annual Hours on Backup Fuel 
Base Load Net Output, kW, Summer Average 
Annual Net Output, MWh 
FTE Personnel 
FTE Average Burdened Sala,y 
General Annual Escalation Rate 

Fixed O&M 

Labor 

General Fixed O&M 
Office and Admin Costs 
Employee Expenses/Training 
Contract Labor 
Environmental Expenses 
Safety Expenses 
Buildings, Grot.11ds, and Painting 
Other Supplies & Expenses 
Commt.11ication 
Water/~ Basic Monthly Rate 
Security 
Control Room/Lab ElCpellSe5 

Other Fixed O&M Costs 

Property Taxes 

Property Insurance 

Unscheduled Maintenance Allowance 

Total Fixed O&M Annual Cost 

Non-Fuel/Power Variable O&M 

OEM Major Maintenance, $/yr (Annualized) 
Avg Frequency of Major Maintenance Activities (yrs/activity) 
Engine Major Maiitenance, $/hr 
Engine Major Maiitenance, $.IMWh 

Catalyst Replacement, $/yr (Annualized) 

Consumables 

Avg Frequency of Catalyst Replacements (yrs/replacement) 
Catalyst Replacement $.IMWh 

Water Consumption 
Lube Oil Consumption 
Urea Consumption 
Consumables $/MWh 

Balance of Plant O&M 
Includes radiators, air compressors, aux mod<Ae, etc. 

Standby Power Energy Costs 
Auxilia,y power costs for fast ramp and dispatch (Standby) 

Current 

Case 

Current 
2024 

18VS0DF 
12 
20 

60% 
5,256 
10% 

213,200 
1,120,749 

23.0 
$110,000 

0.0% 

$2,530,000 

$500,000 
Included above 
Included above 
Included above 
Included above 
Included above 
Included above 
Included above 
Included above 
Included above 
Included above 
Included above 

$0 

$0 

$0 

$166,400 

$3,196,400 

$7,509,600 
2.0 

$119.10 
$6.70 

$1,892,400 
4.0 

$1.69 

$2,239, 100 
$2,400 

$700,100 
$1,536,600 

$2.00 

$495, 100 

$235,500 

Total Variable O&M Annual Cost $12,371,700 

OEM Long Term Service Agreement 

OEM Fixed Fees $243,600 
Fixed Monthly fee $20,300 



OEM Swing Set (Annualized) 
OEM L TSA SWing Set costs incurred over first 10 years. Costs are amualized over lifetime of plant 

OEM Variable Fee (Minor Maintenance Intervals) 
$33/engine hr 

$436,300 

$2,081,376 

Total OEM LTSA Annual Costs $2,761,300 

Summary of O&M Costs 

Fixed O&M Annual Cost, $/yr 
Fixed O&M Annual Cost, M<W-yr 
Fixed O&M Annual Cost, $/MWh 

Capital Maintenance .. Annual Cost, $/yr 
capital Maintenance, $IMWh 

capital Maintenance, $/engine hr 
.. lnctudes OEM Major Milestones and catalyst Replacements. 

Non-fuel Variable .. O&M Annual Cost, $/yr 
Variable O&M, $/MWh 
.. EXCLUDES capital Maintenance 

OEM L TSA Cost, $/yr 
OEM LTSA, $IMWh 

$3,196,400 
$15.00 
$2.85 

$9,402,000 
$8.39 

$149.07 

$2,969,700 
$2.65 

$2,761,300 
$2.46 

Combined Total O&M ($/MWh) $16.35 

Notes: 
1. These are levelized costs over assumed assigned duration. 
2. Minor maintenance includes OEM technical assistance and spare parts for scheduled minor intervals. 

3. Fuel costs are excluded from O&M analysis. Lube oil and urea consumption account for replacement flt.ids. 

4. BOP variable O&M accounts for maintenance and parts for OEM supplied eqlipment such as radiators, air compressors. start air bottles, building systems, etc. 
5. Major maintenance includes OEM tech team and parts for sched<Aed major intervals. 
6.Capacity factors assume all operation is at ful load. 



 
 

 

Burns & McDonnell World Headquarters 
9400 Ward Parkway 
Kansas City, MO 64114 

O 816-333-9400 
F 816-333-3690 

www.burnsmcd.com 
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